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STATUTES  OF  AUTHORI^ATION. 


There  shall  be  a  Hydrographic  Office  attached  to  the  Bureau  of  Navigation 
in  the  Navy  Department,  for  the  improvement  of  the  means  for  navigating 
safely  the  vessels  of  the  Navy  and  of  the  mercantile  marine,  by  providing,  under 
the  authority  of  the  Secretary  of  the  Navy,  acciu-ate  and  cheap  nautical  charts, 
sailing  directions,  navigators,  and  manuals  of  instructions  for  the  use  of  all 
vessels  of  the  United  States,  and  for  the  benefit  and  use  of  navigators  generally. 

(R.  S.  43I-) 

The  Secretary  of  the  Navy  is  authorized  to  cause  to  be  prepared,  at  the 

Hydrographic  Office  attached  to  the  Bureau  of  Navigation  in  the  Navy  Depart- 
ment, maps,  charts,  and  nautical  books  relating  to  and  required  in  navigation, 
and  to  publish  and  furnish  them  to  navigators  at  the  cost  of  printing  and  paper, 
and  to  purchase  the  plates  and  copyrights  of  such  existing  maps,  charts,  navi- 
gators, sailing  directions,  and  instructions,  as  he  may  consider  necessary,  and 
when  he  may  deem  it  expedient  to  do  so,  and  under  such  regulations  and 
instructions  as  he  may  prescribe.     (R.  S.  432.) 


TABLES  OF  THE   SIMULTANEOUS   ALTITUDES  AND   AZIMUTHS 

OF  CELESTIAL  BODIES. 


FINDING    POSITION. 

One  of  the  objects  of  the  present  publication  is  to  obviate  the  necessity 
of  computing  the  altitude  and  azimuth  of  the  observed  celestial  body  in  finding 
the  Sumner  line  by  the  method  of  Saint  Hilaire  or  of  the  calculated  altitude. 
(Arts.  371  and  372,  American  Practical  Navigator.)  To  this  end  there  are 
furnished  in  these  tables  the  simultaneous  values  of  the  altitude  and  azimuth 
of  celestial  bodies  whose  declinations  range  to  24°  from  the  equinoctial  for  all 
latitudes  of  the  observer  extending  from  degree  to  degree  up  to  60°  both  north 
and  south. 

In  finding  the  simultaneous  values  of  the  altitude  and  azimuth  for  values 
of  the  hour-angle,  the  declination,  and  the  latitude  intermediate  between  those 
for  which  the  tables  are  formed,  recourse  must  be  had  to  the  procedure  of 
interpolation  after  the  mann^  long  practiced  in  connection  with  the  use  of 
the  Hydrographic  Ofiice  Azimuth  Tables  of  the  Sun;  but,  in  general,  it  is  not 
necessary  to  take  this  course  in  finding  the  altitude  and  azimuth  for  the  purpose 
of  laying  down  the  Sumner  line  by  the  Saint  Hilaire  method,  especially  when 
the  hour-angle  of  the  observed  celestial  body  is  within  2  minutes  of  being  a 
multiple  of  10  minutes.  In  such  a  case  the  position  of  the  observ^er  may  be 
assumed  to  be  in  a  latitude  represented  by  the  integral  number  of  degrees  of 
latitude  next  to  the  latitude  by  dead  reckoning  and  in  a  longitude  which  will 
make  the  local  hour-angle  of  the  observed  celestial  body  an  exact  multiple  of 
10  minutes,  and  the  required  values  of  the  altitude  and  the  azimuth  may  then 
be  taken  out  from  these  tables  without  any  interpolation,  save  only  for  the 
outstanding  number  of  minutes  in  the  value  of  the  declination. 

For  purposes  of  illustration  the  solution  of  the  example,  stated  as  follows 
under  article  372  of  the  American  Practical  Navigator,  will  be  given: 

At  sea,  May  18,  1916,  a.  m.,  lat.  41°  ;^^^  N.;  long.  ^^°  ^l'  W.,  by  dead  reckoning,  the  mean  of  a 
series  of  observed  altitudes  of  the  sun's  lower  limb  was  29°  41''  00'';  the  mean  watch  time,  7^  20™  45.3'; 
C.  C.+4™  59. 2^  I.  ^.-2,0" \  height  of  eye,  23  feet;  C— W.  2'^  i7°»  o6\     Required  the  Sumner  line. 

29     41     00  Dec.  17'*  2 o**  19°     30.3'    N 


Mean  W.  T. 
C— W. 

1 
2 

20 
17 

45-3 
06 

Mean  Alt.  Q 
Corr. 

Chro.  T. 
C.  C. 

9 

+ 

37 
4 

51-3 
59-2 

h 

(Tab.  46) 

I.e. 

Corr. 

G.M.T.i7d 
Eq.  T. 

21 

+ 

42 
3 

50-5 
44.  I 

G.  A.  T. 

21 

46 

34-6 

9     04 


H.  D. 


29     50    04  G.  M.  T. 


<)[  i^"  Corr. 

Dec. 


o'  zo" 


9'  04'' 


Eq.  T.  if  20' 

H.  D. 
G.  M.  T. 

Corr. 


Eq.  T.  3">     44.  i» 

(Add  to  mean  time.) 

5 


1.7'' 

I.  02'' 

19° 

31.32'  N 

44-3' 

-  0.  I' 
1.7" 

0.  i7» 

Under  the  course  of  procedure  marked  out  it  now  becomes  the  object  to 
assume  a  geographical  position  in  the  nearest  longitude  to  that  given  by  the 
dead  reckoning  (33°  37',  or  2^  14"^  28"),  which,  when  apphed  to  the  Greenwich 
hour-angle  or  Greenwich  apparent  time,  will  make  the  local  hour-angle  or  local 
apparent  time  a  multiple  of  10  minutes,  and  in  a  latitude  represented  by  the 
nearer  whole  degree  of  latitude  to  the  latitude  given  by  the  dead  reckoning. 
Accordingly,  the  longitude  of  the  assumed  position  would  be  34°  08'  39"  W., 
or  2^  16°^  34-6'^  W,,  which  applied  to  the  Greenwich  apparent  time  gives  the 


local  apparent  time  19^  30'"  or  hour-angle  from  the  meridian  of  the  assumed 
position  (24**-  i9'»  30™)  4^  30'°  easterly. 

From  the  tables  of  Simultaneous  Altitudes  and  Azimuths,  for  latitude  42°  N. 
and  hom--angle  4'^  30™,  we  obtain: 

Corresponding  to  dec.  19°  of  the  same  name  as  the  latitude,  altitude  29°  07.6'  and  azimuth  90.0°. 
Corresponding  to  dec.  20°  of  the  same  name  as  the  latitude,  altitude  29°  44.5'  and  azimuth  89.1°. 
Therefore,  corresponding  to  dec.  19°  31. 32'' or  19°  .52,  altitude  29°  26.8^ and  azimuth  89.5°. 

A  comparison  of  the  altitude  just  found  from  the  tables  with  the  coiTected 
meastu-ed  altitude  deduced  above  as  29°  50'  04''  shows  the  altitude-difference 
to  be  23.3',  which,  being  laid  off  as  an  intercept  from  the  assumed  geographical 


position  along  the  bearing,  89.5°,  of  the  observed  celestial  body,  gives  the  point 
through  which  the  Sumner  line  or  line  of  position  of  the  observer  is  to  be  drawn 
at  right  angles  to  the  bearing.  Since  the  corrected  measured  altitude  is  higher 
than  the  calculated  or  tabulated  altitude,  the  intercept  is,  in  this  case,  laid 
off  toward  the  observed  body,  and  gives  the  Sumner  line  shown  in  the  accom- 
panying diagram,  which  agrees  with  that  found  by  drawing  a  straight  line 
through  the  geographical  positions  deduced  in  the  solution  of  this  problem  in 
article  370  of  the  American  Practical  Navigator. 

And  in  further  illustration  the  solution  is  given  of  example  217  in  Muir's 
"Navigation  and  Compass  Deviations,"  as  follows: 

April  5, 1918,  p.  m.,Iat.  by  D.  R.  2o°38'S.,  long,  by  D.  R.  90°  10' E.,  or  6'^  00™  40»E.,  observed  simul- 
taneous altitudes  of  stars  a  Taiui  (Aldebaran)  bearing  northward  and  westward,  and  ^Leonis(Denebola) 
bearing  northward  and  eastward.  Sextant  altitude  of  a  Tauri  26°  00'  40''',  of  /3  Leonis  25°  17''  00'''. 
I.C.-i'oo'^  Height  of  eye,  19  feet.  W.  T.of  obs.  7"^  i6°'44V  C.-W-s^ss""  24'.  Chro.  fast  of  G.  M.  T. 
1^38^     Required  the  ship's  position. 
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Data  for  /3  Leonis.     (Denebola) 
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From  the  Tables  of  Simultaneous  Altitudes  and  Azimuths  for  latitude 
21°  S.  and  hour-angle  3*^  30""  we  obtain  as  the  altitude  and  azimuth  of  a  Tauri 
at  the  assumed  position,  latitude  21°  S.,  longitude  5^  58™  37.8*,  or  89°  39'  27"  E., 
thus: 


Corresponding  to  dec.  16°  of  contrary  name  to  the  latitude,  altitude  26°  35.1'  and  azimuth  121.5°. 
Corresponding  to  dec.  17°  of  contrary  name  to  the  latitude,  altitude  26°  01.  3''  and  azimuth  122.4°. 
Therefore,  corresponding  to  dec.  16°  20.7''  or  16°. 345  of  contrary  name  to  the  latitude,  altitude  26°  23.  4'' and 
azimuth  S.  121.8°  W. 


And  likewise  for  the  altitude  and  azimuth  of  /3  Leonis  at  the  assumed 
position,  latitude  21°  S.,  longitude  6^  02™  19.6^,  or  90°  34'  54''  E.,  by  entering 
the  tables  with  hour-angle  3^  40""  in  latitude  21°  S.  we  obtain: 

Corresponding  to  dec.  15°  of  contrary  name  to  the  latitude,  altitude  25°  07.1''  and  azimuth  119.1°. 
Corresponding  to  dec.  16°  of  contrary  name  to  the  latitude,  altitude  24°  34.8'  and  azimuth  120.0°. 
Therefore,  corresponding  to  dec.  15°  oi.s^or  15°. 025  of  contrary' name  to  the  latitude,  altitude  25°  06.3^  and 
azimuth  S.  119.1°  E. 

Comparing  the  altitudes  just  found  from  the  tables  with  the  respective 
corrected  measured  altitudes  deduced  above  as  25°  53'  25''  for  a  Tauri  and 
25°  09'  41"  for  j3  Leonis,  the  altitude-difference  or  intercept  of  shortest  distance 
to  the  Sumner  line  deduced  from  the  observation  of  a  Tauri  is  fotmd  to  be 
30'  from  the  assumed  position  in  latitude  21°  S.  and  longitude  89°  39'  27"  E. 
in  the  direction  opposite  to  the  bearing  of  the  observed  body,  since  the  cor- 
rected measured  altitude  is  less  than  the  calculated  altitude;  and  the  altitude- 
difference  or  intercept  of  shortest  distance  to  the  Sumner  line  deduced  from 
the  observation  of  /3  Leonis  is  found  to  be  3.4'  from  the  assumed  position  in 


latitude  21°  tS.  and  longitude  90°  34'  54"  E.  in  the  direction  of  the  bearing  of  the  ob- 
served body  60.9°,  or  S.  1 1 9. 1  °  E. ,  since  the  corrected  measured  altitude  is  in  this  case 
higher  than  the  calculated  altitude.  These  two  Sumner  lines  are  plotted  in  the 
second  accompanying  diagram,  and  their  intersection  shows  the  ship's  position  at 
the  time  of  observation  to  have  been  in  latitude  20°42'  S.  and  longitude  90°  2^%'  E. 

There  is  another  method  whose  convenience  of  application  in  finding  the 
Sumner  line  from  these  tables  entitles  it  to  mention.  In  determining  a  Sumner 
line  from  the  altitude  of  a  celestial  body  by  the  tangent  method  (Art.  369,  Amer- 
ican Practical  Navigator) ,  it  is  customary  to  assume  a  latitude  and  compute  the 
corresponding  hour-angle  by  the  time-sight  formula,  and  thence,  converting  the 
hour-angle  into  local  apparent  time  in  the  case  of  the  sun  or  into  local  sidereal 
time  in  the  case  of  other  celestial  bodies,  to  find  the  longitude  corresponding  to 
the  assumed  latitude  by  comparison  with  the  Greenwich  apparent  time  or  Greenwich 
sidereal  time,  as  the  case  may  be.  A  straight  line  drawn  through  the  point  defined 
by  the  latitude  and  longitude,  at  right  angles  to  the  bearing  indicated  by  the  azimuth 
of  the  observed  body  at  the  time  of  observation,  will  be  the  resulting  Sumner  line. 

In  the  present  tables  simultaneous  values  of  the  hour-angle  and  the  azimuth 
are  given  for  stated  values  of  the  altitude,  decUnation,  and  latitude;  and  thus, 
for  values  of  the  altitude  given  in  the  tables,  the  materials  are  suppHed  for  directly 
drawing  the  Sumner  line  through  a  point  defined  by  its  longitude  on  the  parallel 
of  latitude  represented  by  the  integral  number  of  degrees  of  latitude  next  to  the 
latitude  by  dead  reckoning,  and,  moreover,  when  the  value  of  the  altitude  is 
intermediate  between  those  given  by  the  tables  the  actual  line  of  position  may 
be  obtained  by  shifting  this  Sumner  line  a  distance  in  nautical  miles  equal  to 
the  difference  in  minutes  of  arc  between  the  altitude  given  by  the  tables  and  the 
true  altitude  from  observation.  The  shifted  Line  may  be  considered  to  remain 
parallel  to  the  initial  direction  in  all  cases  in  which  the  bearing  of  the  observ^ed 
celestial  body  exceeds  45°  from  the  meridian  when  the  altitude  is  less  than  45°, 
as  may  be  seen  from  the  accompanying  table,  in  which  the  change  of  bearing  for 
each  nautical  mile  of  shift  is  entered  for  given  values  of  the  altitude  and  azimuth 
from  0°  to  90°,  thus  showing  when  the  tabulated  value  is  multiplied  by  the 
number  of  nautical  miles  of  shift  the  amount  of  change  to  which  the  direction 
of  the  Sumner  Une  would  be  subjected  in  any  case.  To  illustrate  the  procedure, 
the  solution  of  the  sight  of  a  Tauri  (Aldebaran)  in  the  last  example  is  given: 

From  the  data  there  stated  the  observation  showed  the  true  altitude  of 
a  Tauri  (R.  A.  4^  31°^  14^;  dec.  16°  20^.7  N.)  to  be  25°  53'  25"  at  G.  S.  T.  April  5, 
2h  Q2m  26.2^.  From  the  Tables  of  Simultaneous  Altitudes  and  Azimuths  for 
latitude  21°  S.,  which  is  the  whole  degree  of  latitude  next  to  the  D.  R.  latitude, 
we  obtain  for  altitude  q6°  22'^,  which  is  the  value  corresponding  to  declination 
16°  20'. 7  closest  to  tlie  true  altitude  from  obser\"ation,  the  hour-angle  3^  30™ 
and  azimuth  S.  121°. sjw.  or  N.  58°.2  W.  or  301  °.8. 

h      m       s 
A.  a  Tauri     431     14 
A.  a  Tauri     3     30  W. 

(L.  S.  T.  8    01     14 

'G.  S.  T  2     02     36. 2 

;g.  5     58     37.8E.=89°39'27°E. 

A  Sumner  line  drawn  through  the  geographical  position  in  latitude  21°  S.  and 
longitude  89°  39'  27^'  E.  in  a  direction  2ii°.8 — that  is,  at  right^angjes  to  the 
direction  301°. 8 — ^woiild  therefore  be  the  true  line  of  position  if (26°  2 2 '^ were 
the  true  altitude;  but,  as  the  true  altitude  is(J9^^1ess  than  this^/the  inie  line 


30'  ^^ 

will  be(29^^ farther  away  in  a  direction  opposite  to  the  bearing  of  the  observed 
celestial  body.  The  Table  of  Change  of  Azimuth  per  Minute  of  Arc  of  Altitude 
shows  that  for  an  altitude  of  26°  and  an  azimuth  58°  from  the  meridian  an 
increase  of  1 '  of  altitude  will  cause  a  decrease  of  o'.3  of  azimuth;  hence  a  decrease 
of  i'  of  altude  will  cause  an  increase  of  o'.3  of  azimuth  and  a  decrease  of  (29'. 5) 
of  altitude  will  cause  an  increase  of  9'  in  azimuth.  So  that,  strictly  speaking, 
the  shifted  line  will  be  at  right  angles  to  a  direction  9'  more  from  the  meridian 
than  is  the  Sumner  line  originally  drawn.  By  applying  these  results  to  the 
preceding  figure  it  will  be  manifest  that  the  position  line  deduced  from  this 
procedure  is  identical  with  that  already  laid  down  by  the  previous  method. 

FINDING  THE   COURSE  AND  DISTANCE   IN   GREAT   CIRCLE   SAILING. 

Having  long  recognized  the  convenience  of  obtaining  the  course  in  great- 
circle  sailing  from  the  Hydrographic  Office  Time- Azimuth  Tables,  navigators  will 
welcome  the  further  convenience  afforded  by  the  Tables  of  Simultaneous  Altitudes 
and  Azimuths  of  oVjtaining  the  great-circle  distance  as  well  as  the  course.  It 
will  be  found  by  comparison  that  if  the  latitude  of  the  point  of  departure  in  great- 
circle  sailing  be  substituted  for  the  latitude  of  the  observer  in  the  time-azimuth 
problem  (art.  352,  American  Practical  Navigator),  the  latitude  of  the  destination 
for  the  declination  of  the  celestial  body,  and  the  longitude  interval  for  the  hour- 
angle,  the  solution  of  the  initial  course  will  be  the  same  as  that  of  the  azimuth, 
and  the  solution  of  the  great-circle  distance  in  nautical  miles  from  the  point  of 
departure  to  the  point  of  destination  will  be  the  same  as  the  zenith  distance, 
which  is  the  complement  of  the  altitude,  or  the  remainder  obtained  by  subtracting 
the  altitude  from  90°,  reduced  to  minutes  of  arc. 

When  the  point  of  destination  is  in  a  latitude  within  24°  of  the  Equator, 
advantage  may  thus  be  directly  taken  to  find  the  course  to  the  nearest  one-tenth 
of  a  degree,  and  also,  by  converting  into  minutes  of  arc  the  remainder  found  by 
subtracting  from  90°  the  altitude  taken  from  the  tables,  the  distance  to  the  nearest 
one- tenth  of  a  nautical  mile;  and,  lest  it  be  inferred  that  since  the  extent  of  the 
tables  in  declination  is  limited  to  24°,  this  method  would  only  be  applicable 
where  the  latitude  of  the  place  of  destination  is  within  24°  of  the  Equator,  it 
will  be  valuable  to  point  out  to  navigators  that  the  present  tables  are  universally 
applicable  for  finding  great-circle  courses  and  distances  because  all  other  great 
circles  than  the  Equator  cross  the  Equator;  and,  if  the  problem  of  finding  the 
courses  and  distances  is  with  reference  to  a  great-circle  track  between  a  point  of 
departure  and  a  point  of  destination,  both  lying  beyond  24°  of  latitude  from  the 
Equator,  it  is  only  necessary  to  find  a  point  lying  on  the  prolongation  of  the 
great  circle  arc  beyond  the  point  of  actual  destination  and  within  24°  of  latitude 
from  the  Equator,  and  to  treat  this  point  as  if  it  were  the  point  of  destination. 
To  illustrate,  take  the  problem  of  finding  the  initial  and  final  courses  and  the 
distance  on  a  voyage  between  Bergen,  in  latitude  60°  N.  and  longitude  5°  E.,  and 
the  Strait  of  Belle  Isle,  in  latitude  52°  12'  N.  and  longitude  55°  W.  On  a  copy 
of  a  gnomonic  chart,  like  Godfray's  great-circle  sailing  chart,  draw  a  straight 
line  between  the  geographical  positions  above  stated  and  extend  it  beyond  the 
latter  into  the  Tropics.  It  will  be  found  to  intersect  the  twentieth  degree  parallel 
of  latitude  in  longitude  90°  W.,  or  95°  from  the  meridian  of  the  point  of  departure. 
In  the  Tables  of  Simultaneous  Altitudes  and  Azimuths  at  latitude  60°,  under 
declination  20°  and  opposite  hour-angle  6''  20°^  or  95°,  are  found  altitude  14°  47.3' 
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and  azimuth  75.5°;  and  at  latitude  52°  12',  under  declination  20°  and/opposite 
hour-angle  2^  20°^  or  35°,  are  found  altitude  47°  54.3'  and  azimuth  A 32°  36'. 
The  initial  course  is  therefore  N.  75.5°  W.,  the  final  course  N.(i32°  363)W.,  and 
the  distance  (47°  54.3' — 14°  47-3' =  33°  07O  1,987  nautical  miles 
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IDENTIFICATION  OP  STARS. 

In  the  absence  of  Hydrographic  Office  Publication  No.  127,  The  Star  Identi- 
fication Tables,  the  present  tables  will  subserve  a  further  useful  purpose  in  enabling 
navigators  to  find  the  names  of  the  stars  upon  which  they  may  have  occasion  to 
take  observations  for  the  purpose  of  finding  geographical  position  and  direction 
at  sea.  The  stars  that  are  bright  enough  to  be  observed  with  nautical  instru- 
ments are  so  far  apart  in  the  firmament  that  the  identification  will  be  complete 
without  resorting  to  interpolation  in  the  use  of  the  tables  as  presented.  For 
this  purpose  it  will  suffice  to  note,  on  the  page  marked  with  the  latitude  of  the 
observer,  the  values  of  the  declination  and  the  hour-angle  corresponding  to  the 
pair  of  simultaneous  values  of  the  altitude  and  azimuth  found  to  be  in  closest  agree- 
ment with  the  altitude  measured  for  use  in  the  solution  of  the  geographical 
position  taken  together  with  the  azimuth  of  the  observed  star  as  given  by  its 
compass  bearing  corrected  for  variation  of  the  compass  and  deviation  of  the 
compass.  In  the  catalogues  and  lists  giving  the  names  and  magnitudes  of  the 
stars,  they  are  tabulated  by  their  declination  and  right  ascension  because  these 
coordinates  are  independent  of  diurnal  rotation,  and,  this  being  so,  it  becomes 
necessary,  on  taking  out  from  the  tables  the  declination  and  hoiu--angle  corre- 
sponding to  the  observed  altitude  and  aximuth  of  the  celestial  body  to  be  iden- 
tified, to  convert  the  hour-angle  into  right  ascension;  and  then  with  the  declina- 
tion and  right  ascension  thus  found,  to  scan  the  list  of  stars  and  find  the  name 
of  that  one  whose  catalogued  coordinates  best  agree  with  these  values. 

To  find  the  right  ascension,  it  is  only  necessary,  after  having  found  the 
local  sidereal  time  of  observation  by  adding  to  the  local  mean  time  the  right 
ascension  of  the  mean  sun,  corrected  for  Greenwich  mean  time,  to  subtract  the 
approximate  hour-angle,  taken  from  the  table,  from  the  local  sidereal  time  of 
observ^ation  if  the  observed  body  is  west  of  the  meridian  of  the  observer,  or  to 
add  the  hour-angle  to  the  local  sidereal  time  if  the  observed  body  is  east  of  the 
meridian  of  the  observer. 
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LATITUDE  0°.     DECLINATION  NORTH  OR  SOUTH. 
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00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  0°.     DECLINATION  NORTH  OR  SOUTH. 
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26 

5 

83  30.  I 

22.6 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  frnm  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  0°.     DECLINATION  NORTH  OR  SOUTH. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  Last, 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  VV  est.  ,..   »    tj    ». 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  bouth  to  bast, 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  0°.     DECLINATION  NORTH  OR  SOUTH. 
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45  24-  7 

68.4 

45  07-  8 

67.  0 

44  50-  I 

65-7 

44  31-4 

64- 3 

44  II-  7 

63.0 

2 

50 

40 

47  43-  6 

67.  4 

47  25.4 

66.0 

47  06.  I 

64.6 

46  45.  9 

63.  2 

46  24.  7 

61.8 

40 

30 

50  01.4 

66.3 

49  41-  7 

64.8 

49  20.  9 

63- 3 

48  59-  ° 

61.  9 

48  36.  I 

60.  5 

30 

20 

52  18.  I 

65.  0 

51  56.  7 

63- 4 

51  34-  I 

61.  9 

51  lo-  5 

60.  5 

50  45-  7 

59- 0 

20 

10 

54  33-  I 

63- 5 

54  10.  7 

61.  9 

53  45-  5 

60.3 

S3   20.  0 

58.7 

52  53-  I 

57-3 

10 

2 

00 

56  46.  5 

61.8 

56  21.  2 

60.  2 

55  54-8 

58.6 

55  27-0 

57- 0 

54  58.  2 

55-5 

2 

00 

1 

50 

58  57-  4 

59-9 

58  30-  I 

58.2 

58  01.  3 

56.5 

57  31-4 

54-8 

57  oo-  0 

53-3 

1 

50 

40 

61  05.  7 

57-6 

60  35-  9 

55-9 

60  04.  7 

54-  I 

59  32-  2 

52-5 

58  58.  4 

50.9 

40 

30 

63  10.  6 

55- 0 

62  38.  0 

53-2 

62  04.  3 

51-4 

61  28.  9 

49-7 

60  52.  3 

48.0 

30 

20 

65  II.  2 

51-9 

64  35-  6 

50.0 

63  58.  7 

48.  2 

63  20.  5 

46.  5 

62  41.  I 

44.8 

20 

10 

67  06.  3 

48.3 

66  27.  6 

46.4 

65  47-  3 

44-  5 

65  06.  0 

42.8 

64  23.  5 

41.  I 

10 

1 

00 

68  54.  6 

44.0 

68  12.  2 

42.  I 

67  28.  5 

40.3 

66  43.  8 

38.5 

65  57-9 

36-9 

1 

00 

0 

50 

70  34.  0 

38.9 

69  47.  9 

37-  I 

69  00.  4 

35-3 

68  12.3 

33-  7 

67  23.  0 

32.2 

0 

50 

40 

72  02.  I 

32.9 

71  12.  I 

31-  I 

70  21.  I 

29.  6 

69  29.  4 

28.  2 

68  3).  0 

26.  8 

40 

30 

73  15-8 

26.  0 

72  22.  3 

24.5 

71  27.8 

23-  I 

70  32.8 

21.  9 

69  37-  5 

20.8 

30 

20 

74  12.  5 

18.0 

73  15-4 

16.  9 

72  18.  0 

15-9 

71  20.4 

15-0 

70  22.  6 

14.  2 

20 

10 

74  47-  9 

9.2 

73  48.  7 

8.7 

72  49-3 

8.  I 

71  50.0 

7.6 

70  so.  5 

7.2 

10 

0 

00 

75  o-  0 

0.  0 

74  0.0 

0.  0 

73  00 

0.  0 

72  0.  0 

0.  0 

71  0.  0 

0.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  0°.  DECLINATION  NORTH  OR  SOUTH. 
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7  02.7 
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14  04.  6 
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39  24-  5 

41  38.  5 

43  51-2 

46  02.  5 

48  12.  2 

5°  19-  9 

52  25.4 

70.  o 
70.  o 

69.9 
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67  45-4 

68  26.  4 
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68.9 
68.8 
68.7 
68.5 

68.3 
68.  I 
67.8 
67.4 
67.  o 
66.6 
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20  37-  5 
22  53.  6 
25  09.4 

27  24.  2 

29  38-  5 
32  52.  I 
34  04.  8 
36  16.  6 

55  27.2 

40  36-  5 
42  44-3 
44  50-  5 
46  54.  6 

48  56.  5 
50  55-  6 

52  51-  7 
54  44-  I 

56  32-  3 

58  15-  5 

59  52-  9 

61  23.4 

62  45.8 

63  59-  r 
65  01.7 

65  52-2 

66  29.  5 
66  52.3 
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67  o.  o 


67.  o 
67.  o 

66.9 

66.8 
66.7 
66.5 

66.3 
66.0 

65-7 
65-3 
64.9 

64.4 

63-9 
63-3 
62.6 
61.  9 
61.  o 
60.  I 

59- o 
57-9 
56.6 

55-  I 
53-5 
51-7 

49-7 
47-4 
44.9 

42.  o 
38.9 
35-3 

31-4 
27.  o 

22.3 

17.  I 

II.  6 
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31  36- 
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35  57- 
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42  20.  4 

44  24-7 
46  26.  9 
48  26.  8 
50  23.  7 

52  17.  6 

54  07.  6 

55  53-3 
57  33-  9 

59  08.  6 

60  36.  4 

61  56.  I 

63  06.  7 

64  06.  8 

64  55-  2 

65  30-  9 
65  52.9 


66  o.  o 


Az. 


66.0 
66.0 

65- 9 
65.8 

65-7 
65-5 

65-3 
65.  o 

64.7 
64.  2 
63.8 
63-4 

62.8 
62.  2 

61.5 
60.  7 

59-8 
58.8 

57-8 
56-7 
55-3 
53-8 
52.2 

50-3 


48. 
46. 

43- 
40. 

37- 
34- 


30.2 

25-9 
21.  3 
16.3 
II.  I 
5-6 
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ta.  m. 


6  00 
5  50 
40 
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50 
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10 
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40 
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In  North  declination,  when  the  star  is  risinj;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE   P.     DECLINATION   SAME   NAME  AS  LATITUDE. 
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h.  m. 
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0 
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0 
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0 
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0 
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0 

h.  m. 

6  00 

o  oo.  o 

90.  0 

0  01.  0 

89.0 

0  02.  I 

88.0 

0  03.  I 

87.0 

0  04.  2 

86.0 

6  00 

5    50 

2  30.  0 

90.  0 

2  31.  I 

89.0 

2  31.9 

88.0 

2  33- 0 

87.0 

2  33-8 

86.0 

5  50 

40 

5  o°-  0 

90.  I 

5  00.9 

89.  I 

5  OI-8 

88.  I 
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86.1 
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7  30-9 
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86.1 
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9  59-9 
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10  00.  9 
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88.2 
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86.1 
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12  29.  9 
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12  30.9 

89.2 

12  31.6 

88.2 

12  32. 1 

87.1 

12  32.3 

86.1 

10 

5  00 

14  59-9 

90-3 

15  00.  8 

89.2 

15  oi-  5 

88.2 

IS  01.8 

87.2 

15  01.9 

86.1 

5  00 

4  50 

17  29.8 

90-3 

17  30.8 

89-3 

17  3^-3 

88.2 

17  31-  7 

87.2 

17  31.6 

86.1 

4  50 

40 

19  59.  8 

90.4 

20  00.  7 

89-3 

20  01.  2 

88.2 

20  01.  4 

87.2 

20  01.  I 

86.1 

40 

30 

22  29.  8 

90.4 

22  30.  7 

89-3 

22  31.  2 

88.2 

22  3^-3 

87.2 

22  30.  8 

86.1 

30 

20 

24  59.8 

90-5 

25  00.  6 

89.4 

25  01.  I 

88.3 

25  01.  0 

87.2 

25  00.  5 

86.1 

20 

10 

27  29.  7 

90-5 

27  30.  6 

89.4 

27  31.0 

88.3 

27  30.  8 

87.1 

27  30-  I 

86.0 

10 

4  00 

29  59-  7 

90.  6 

30  00.  6 

89.4 

30  00.9 

88.3 

30  00.  6 

87.1 

29  59-  7 

86.0 

4  00 

3  50 

32  29.  7 

90.  6 

32  30.6 

89.4 

32  30-8 

88.3 

32  30-  5 

87.1 

32  29.  2 

85- 9 

3  50 

40 

34  59-  6 

90.7 

35  00-5 

89-5 

35  00-8 

88.3 

35  00.1 

87.0 

34  58-  9 

85.8 

40 

30 

37  29.  6 

90.7 

37  3°-  5 

89-5 

37  30-  5 

88.2 

37  30.  I 

87.0 

37  28.4 

85-7 

30 

20 

39  59-  6 

90.8 

40  00.  5 

89-5 

40  00.  5 

88.2 

39  59-  7 

86.9 

39  57-  9 

85.6 

20 

10 

42  29.  5 

90.9 

42  30.  5 

89.6 

42  30-4 

88.2 

42  29.  6 

86.8 

42  27.  5 

85-5 

10 

3  00 

44  59-5 

91.  0 

45  00.  s 

89.6 

45  oo-  4 

88.2 

44  59-2 

86.8 

44  57- 0 

85-4 

3  00 

2  50 

47  29.4 

91.  I 

47  3°-  5 

89.6 

47  30.  2 

88.1 

47  29-  0 

86.6 

47  26.  5 

85.2 

2  50 

40 

49  59-  4 

91.  2 

50  00.  3 

89.6 

50  00.  2 

88.1 

49  58-  6 

86.5 

49  55-  9 

85.0 

40 

30 

52  29.3 

91-3 

52  30-  4 

89.7 

52  30-0 

88.0 

52  28.4 

86.4 

52  25.2 

84.7 

30 

20 

54  59-  2 

91.4 

55  00.4 

89.7 

54  59-  9 

87.9 

54  58-0 

86.2 

54  54-  6 

84.5 

20 

10 

57  29.2 

91.  6 

57  30-3 

89.7 

57  29-  6 

87.8 

57  27.6 

86.0 

57  23. 6 

84.1 

10 

2  00 

59  59-  I 

91.7 

60  00.  3 

89.7 

59  59-6 

87.7 

59  57-  2 

85-7 

59  53- 0 

83.8 
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62  29.  0 

91.9 
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89.8 

62  29.  5 

87.6 

62  26.  8 

85-4 

62  21.  9 

83-3 

1  50 

40 

64  58.9 

92.  I 

65  00.3 

89.8 

64  59-4 

87.4 

64  56.  2 

85.1 

64  50.  8 

82.7 

40 

30 

67  28.8 

92.4 

67  30.2 

89.  S 

67  29.  I 

87.2 

67  25.  8 

84.6 

67  19-5 

82.0 

30 

20 

69  58.  6 

92.8 

70  00.  2 

89.8 

69  58.9 

86.9 

69  54.  9 

84.0 

69  47.  8 

81.  I 

20 

10 

72  28.4 

93-2 

72  30.  2 

89.8 

72  28.8 

86.5 

72  23.9 

83-3 

72  15-8 

80.0 

10 

1  00 

74  58.  I 

93-7 

75  00.0 

89.8 

74  58.3 

86.0 

74  52-  6 

82.2 

74  43-  I 

78.4 

1  00 

0  50 

77  27.6 

94-5 

77  3°-  I 

89.9 

77  28.  0 

85-3 

77  21.0 

80.  7 

77  09.5 

76-3 

0  50 

40 

79  57-  0 

95-7 

86  00.  0 

89.9 

79  57-2 

84.2 

79  48.  5 

78.6 

79  34-  I 

73-1 

40 

30 

82  26.  0 

97.6 

82  30.  I 

89.9 

82  25.  5 

82  3 

82  15.0 

75- 0 

81  55-  5 

68.1 

30 

20 
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89.9 
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78.6 
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68.  I 
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58.9 

20 

10 
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90.  0 

87  18.  5 

68.  I 

86  47.  9 

51-3 

86  05.  8 

39-7 

10 

0  00 

89  0.0 

180.  0 

90  0. 0 

Ind. 

89  0.0 

0.  0 

88  0.0 

0.  0 

87  0. 0 

0.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  secting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  Nortli  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


lATITUDE   1°.     DECLINATION  SAME   NAME  AS   LATITUDE. 
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5  04-  I 

•7  33-  4 
10  02.  9 
12  32.4 

85.0 
85.0 
85.1 
85.1 
85.1 
85.1 

0  06.3 

2  35-5 

5  04- 6 

7  33-8 

10  02.  9 

12  32.  2 

84.0 
84.0 
84.  I 
84.  I 
84.  I 
84.  I 

0  07.3 
2  36.2 
5  05-1 
7  33-9 
10  02.  8 

12  31.8 

83.0 
83.0 
83.1 
83.1 
83.1 
83.1 

0  08.  4 

2  36.9 

5  05-4 

7  33-9 
10  02.  5 

12  31.2 

82.  0 
82.0 
82.1 
82.1 
82.1 
82.0 

0  09.  4 
2  37-6 
5  05-7 
7  33-8 
10  02.  0 
12  30.  I 

81.0 
81.0 
81.  I 
81.  I 
81.0 
81.0 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

IS  oi-  7 
17  31.2 
20  00.  6 
22  30.  0 
24  59.  4 
27  28.8 

85.1 
85.1 
85.0 
85.0 
85.0 
84.9 

15  OI-3 
17  30.  6 
19  59.  6 
22  28.  9 
24  57.  8 
27  27.  0 

84.  I 
84.0 
84.0 

83- 9 
83- 9 
83.8 

15  00-5 
17  29.  5 
19  58-  3 
22  27.  I 

24  55-  8 
27  24.  6 

83.0 
83.0 
82.9 
82.8 
82.8 
82.6 

14  59-  5 
17  28.  I 

19  56-  5 
22  24.  9 

24  53-  4 
27  21.  7 

82.0 
81.9 
81.9 
81.8 
81.7 
81.  5 

14  58.  2 
17  26.4 

19  54-  4 
22  22.  4 

24  50-  3 
27  18.3 

81.0 
So.  9 
80.8 
80.7 
80.6 
80.4 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

29  58.  2 
32  27.7 
34  56-  8 
37  26.  2 

39  55-  4 
42  24.7 

84.8 

84.7 
84.6 

84-5 
84-3 
84.  I 

29  56.0 
32  25.  2 

34  54-  I 
37  22.8 

39  51-9 
42  20.  9 

83-7 
83-5 
83-4 
83.2 
83.0 
82.8 

29  53-3 
32  22.  I 

34  50-  6 
37  19-2 
39  47-  6 
42  16.  0 

82.5 
82.3 
82.  2 
82.0 
81.7 
81.4 

29  50.0 
32  18.3 
34  46.  4 
37  14-5 
39  42.  5 
42  10.3 

81.4 
81.2 
81.0 
80.  7 
80.4 
80.1 

29  46.  2 
32  13-9 
34  41-5 
37  09-  I 
39  36-  4 
42  03.6 

80.2 
80.0 
79-7 
79-4 
79.x 
78.8 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

44  53-8 
47  22. 9 

49  51-9 
52  20.9 

54  49-  7 
57  18.  s 

83-9 
83-7 
83-4 
83.1 
82.7 

82.3 

44  49-5 
47  18.2 

49  46.  7 
52  15-2 
54  43-  3 
57  "-4 

82.5 
82.2 
81.9 

81.  5 
81.0 
80.5 

44  44. 2 
47  12.4 
49  40.  2 
52  08.  0 

54  35-  S 
57  02.  7 

81. 1 
80.8 
80.4 
79-9 
79-3 
78.6 

44  37-9 
47  05.  4 
49  32- 6 
51  59-  5 
54  26.  4 
56  52-  5 

79-7 
79-3 
78.8 
78.2 
77.6 
76.8 

44  30-5 
46  57-  3 
49  23.  8 
51  49-9 
54  15-  6 
56  40.  7 

78.3 
77.8 

77-3 
76.7 

75-9 
75- 0 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

59  46.  9 
62  15.  I 

64  43-  3 
67  10.  9 
69  38.  2 
72  04.  5 

81.8 
81.1 
80.4 
79-5 
78.3 
76.8 

59  39-  I 
62  06.  5 

64  33-  4 
67  00.  I 

69- 25- 5 
71  50.2 

79.8 
79.0 
78.1 
76.9 

75-5 
73-6 

59  29.  5 
61  56.0 
64  21.  7 
66  46.  7 
69  10.  s 
71  32.8 

77-9 
76.9 

75-8 
74-4 
72.7 
70.  6 

59  18.4 
61  43. 2 
64  07.  8 
66  30.  8 
68  52.  8 
71  12.8 

75-9 
74-9 
73-6 
72.0 
70.1 
67.6 

59  05.  3 
61  29.  0 

63  51-8 
66  13.  0 
68  32.  8 
71  50.0 

74.0 
72.8 

71.4 
69.6 

67-5 
64.8 

2  00 
1  50 
40 
30 
20 
10 

1  00 

0  50 
40 
30 
20 
10 

74  3°-  0 
76  53-  8 
79  14-6 
81  30-  5 
83  36.  I 
8s  17.  I 

74-8 
72.  I 
68.0 
61.7 
51.2 
51-9 

74  13-  2 
76  34.  0 
78  50.  2 

81  00.  2 

82  56.  I 
84  24.  7 

71.2 
68.0 
63.  2 
56.1 
44.8 
26.  5 

73  53-2 
76  10.  0 
78  21.7 
80  25.  0 

82  II.  8 

83  30-  2 

67.8 
64.  0 

58.7 
51- I 
39-6 
22.  5 

73  30-0 

75  43-  0 
77  49-  5 

79  45-  5 

81  24.  4 

82  34.  2 

64-5 
60.3 

54-6 
46.7 

35-3 
19-5 

73  03.  8 
75  12.3 
77  13-7 

79  03-  5 

80  34.  6 

81  37-3 

61.  4 

56-9 
51.0 
42.8 

31-7 
17.2 

1  00 
0  50 
40 
30 
20 
10 

0  00 

86  0.0 

0.  0 

85  0.0 

0.  0 

84  0.0 

0.  0 

83  0.0 

0.  0 

82  0.0 

0.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE    1^     DECLINATION   vSAME   NAME   AS   LATITUDE. 


10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

1 

Hour 
Angle. 

1   Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0      / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

1 
1 

m. 

6 

00 

o  lo.  4 

80.0 

0  II.  4 

79.0 

0  12.  5 

78.0 

0  13-5 

77.0 

0  14.  6 

76.  0 

1 

6 

00 

5 

50 

2  38.1 

80 

0 

2  38.7 

79.0 

2  39.2 

78.0 

2  39.6 

77 

.  0 

2  40.  I 

76.  0 

5 

50 

40 

5  05.8 

80 

I 

5  05- 9 

79.0 

5  05- 9 

78.0 

5  05.8 

77 

.  0 

s  05-7 

76.0 

40 

30 

7  33- (> 

80 

0 

7  33-^ 

79.0 

7  32- 6 

78.0 

7  31-9 

77 

.0 

7  31- I 

76.  0 

30 

20 

10  01.3 

80 

0 

10  00.  4 

79.0 

9  59-4 

78.0 

9  58.1 

77 

.0 

9  56.7 

76.  0 

20 

10 

12  29.0 

80 

0 

12  27.  6 

79.0 

12  26.  0 

78.0 

12  24.3 

76 

■9 

12  22.  2 

75-9 

10 

5 

00 

14  56.6 

79 

9 

14  54.  8 

78.9 

14  52.6 

77-9 

14  50-  2 

76 

8 

14  47-  6 

75-8 

5 

00 

4 

50 

17  24-3 

79 

8 

17  21.  9 

78.8 

17  19.  2 

77-7 

17  16.3 

76 

7 

17  12.9 

75-7 

4 

50 

40 

19  51-9 

79 

7 

19  49.  0 

78.7 

19  45.  8 

77.6 

19  42.  I 

76 

5 

19  38.  2 

75-5 

40 

30 

22  19.  4 

79 

6 

22  16.  0 

78.5 

22  12.  3 

77-5 

22  07.  9 

76 

4 

22  03. 3 

75-3 

30 

20 

24  46.  9 

79 

5 

24  42.  9 

78.4 

24  38.  6 

77-3 

24  33-6 

76 

2 

24  28.  3 

75-1 

20 

10 

27  14.  I 

79 

3 

27  09.  8 

78.1 

27  04.  8 

77.0 

26  59.  I 

75 

9 

26  53.0 

74.8 

10 

4 

00 

29  41.  5 

79 

I 

29  36.  5 

77-9 

29  30-  8 

76.8 

29  24.  5 

75 

6 

29  17-  7 

74-5 

4 

00 

3 

50 

32  08.8 

78 

8 

32  03.0 

77.6 

31  56.8 

76.5 

31  49.8 

75 

3 

31  41-9 

74.1 

3 

50  ! 

40 

34  35-8 

78 

5 

34  29.  5 

77-3 

34  22.4 

76.1 

34  14-6 

74 

9 

34  06.  2 

73-7 

40 

30 

37  02.  7 

78 

2 

36  55-7 

77.0 

36  47-  9 

75-7 

36  39-  3 

74 

5 

36  29.  9 

73-2 

30 

20 

39  29-  5 

77 

9 

39  21.7 

76.6 

39  13-  I 

75-3 

39  03.  6 

74 

0 

38  53-  4 

72.7 

20 

10 

41  56.0 

77 

4 

41  47.4 

76.  I 

41  38.0 

74.8 

41  27.  6 

73 

5 

41  16.3 

72.  I 

10 

3 

00 

44  22.  2 

77 

0* 

44  12.  8 

75-6 

44  02.  5 

74.2 

43  51-2 

72 

8 

43  38.9 

71-5 

3 

00 

2 

50 

46  48.  2 

76 

4 

46  37.8 

75- 0 

46  26.  4 

73-5 

46  14.  I 

72 

I 

46  00.  7 

70.7 

3 

50 

40 

49-  13-  7 

75 

8 

49  02.  6 

74-3 

48  50.  I 

72.8 

48  36.  7 

71 

3 

48  21.  9 

69.9 

40 

30 

51  38.8 

75 

I 

51  26.  6 

73-5 

51  13- I 

71.9 

50  58.  3 

70 

4 

50  42.  3 

68.8 

30 

20 

54  03.  5 

74 

2 

53  50-  I 

72.  6 

53  35-  2 

70.9 

53  19-  I 

69 

0 

53  01.  7 

67.7 

20 

10 

56  27.  5 

73 

0 

56  12.8 

71-5 

55  56-  5 

69.7 

55  38.9 

68 

I 

55  19-6 

66.4 

10    ; 

1 

2 

00 

58  so.  8 

72 

I 

58  34-  4 

70.3 

58  16.  7 

68.5 

57  57-4 

66 

7 

57  36.  5 

64.9 

2 

00 

1 

50 

61  13.0 

70 

8 

60  55.0 

68.8 

60  35.  4 

66.9 

60  14.  0 

65 

0 

59  51-3 

63.2 

1 

50 

40 

63  33-  8 

69 

2 

63  14.0 

67.1 

62  52.3 

65.1 

62  29.  0 

63 

0 

62  03.  9 

61.  I 

40  1 

30 

65  53- 0 

67 

3 

65  30.  8 

65.0 

65  07.  2 

62.8 

64  41.  3 

60 

7 

64  13.  6 

58.6 

30  ! 

20 

68  10.3 

65 

0 

67  45-  7 

62.  5 

67  19.  0 

60.  2 

66  50.3 

57 

9 

66  19.  8 

55-7 

20 

10 

70  24.  6 

62 

0 

69  56.6 

59-4 

69  27.  0 

56-9 

68  55.0 

54 

5 

68  21.0 

52.2 

10    ; 

1 

00 

72  34.8 

58 

4 

72  03.  s 

55-6 

71  29.9 

52.9 

70  54.  0 

5° 

4 

70  16.  4 

48,  I 

1 

00 

0 

50 

74  39-3 

53 

7 

74  03.  5 

50-7 

73  25.  5 

47-9 

72  45-  5 

45 

4 

72  03.  6 

43- 0 

0 

50 

40 

76  35-3 

47 

5 

75  54-4 

44-  5 

75  II- 4 

41.  6 

74  26.  5 

39 

I 

73  39-  9 

36.8 

40 

30 

78  18.  5 

39 

4 

77  31-5 

36-4 

76  43-  5 

33-8 

75  53-3 

31 

4 

75  OI-8 

29.4 

30 

20 

79  43-  I 

28 

7 

78  50.  I 

26.  2 

77  56.  I 

24.  I 

77  01.  2 

22 

3 

76  05.  5 

20.  6 

20 

10 

80  39.  8 

15-4 

79  41-8 

13-9 

78  43-  4 

12.  6 

77  44-8 

II 

5 

76  46.  0 

10.7 

10 

0 

00 

81  0. 0 

0.  0 

80  0. 0 

0.0 

79  0.0 

0.0 

78  0.0 

0.  0 

77  0.0 

0.  0 

0 

00 

1 

In  North  declination,  when  the  star  is  risinK  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  We«t. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE   r.     DECLINATION  SAME   NAME  AS   LATITUDE. 
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16° 

16° 

17° 

18° 

19° 

Hour 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b. 

m. 

0     / 

0 

0   / 

0 

0   / 

0 



0   / 

0 

0   / 

0 

h.  nu 

6 

00 

o  15-5 

75- 0 

0  16.  6 

74.0 

0  17-5 

73- 0 

0  18.5 

72.  0 

0  19.  6 

71.  0 

6  00 

5 

50 

2  40.4 

75- 0 

2  40.  8 

74.0 

2  40.9 

73- 0 

2  41.  I 

72.  0 

2  41-4 

71.  0 

5  50 

40 

5  05- 3 

75- 0 

5  04- 9 

74.0 

S  04- 4 

73- 0 

503-8 

72.  0 

5  03-2 

71.0 

40 

30 

7  30-3 

75- 0 

7  29-  I 

74.0 

7  27.8 

73- 0 

7  26.4 

72.  0 

7  25.0 

71.  0 

30 

20 

9  55- 0 

75- 0 

9  53-2 

73-9 

9  51-2 

72.9 

9  49-0 

71.9 

9  46.8 

70.9 

20 

10 

12  19.  9 

74-9 

12  17.3 

73-8 

12  14.  6 

72.8 

12  II.  6 

71.8 

12  08.5 

70.8 

10 

5 

00 

14  44-6 

74-7 

14  41-3 

73-7 

14  37-  8 

72.7 

14  34-  0 

71.7 

14  30.  0 

70.  6 

5  00 

4 

50 

17  09-  3 

74.6 

17  05.2 

73-6 

17  00.  9 

72-5 

16  56-3 

71- 5 

16  51-3 

70.4 

4  50 

1 

40 

19  33-  8 

74-4 

19  29.  0 

73-4 

19  23.9 

72-3 

19  i8-3 

71-3 

19  12.  6 

70.  2 

40 

30 

21  58.  2 

74.2 

21  52.  6 

73-2 

21  46.  7 

72.1 

21  40.3 

71.  0 

21  33.6 

69.9 

30 

20 

24  22.4 

74.0 

24  16.  0 

72.9 

24  09.  2 

71.8 

24  01.  9 

70.7 

23  54-4 

69.6 

20 

10 

26  46.  5 

73-7 

26  39.  3 

72.  6 

26  31.  6 

71-5 

26  23.  3 

70.4 

26  14.  7 

69.2 

10 

4 

00 

29  10.  2 

73-3 

29  02.  2 

72.  2 

28  53.  6 

71.  I 

28  44.4 

70.  0 

28  34.8 

68.8 

4  00 

3 

50 

31  33- & 

72.9 

31  24.7 

71.8 

31  15-3 

70.  6 

31  05-2 

69-5 

30  54-3 

68.4 

3  50 

40 

33   57- 0 

72-5 

33   47-  I 

71-3 

33  36.  6 

70.  2 

33  25-  3 

69.  0 

33   13-6 

67.8 

40 

30 

36  19.  I 

72.  0 

36  09.  I 

70.8 

35  57-4 

69.6 

35  45-  I 

68.4 

35  32-  I 

67.  2 

30 

20 

38  42.3 

71-5 

38  30-  4 

70.  2 

38  17-  7 

69.  0 

38  04.  I 

67.7 

37  49-  9 

66.5 

20 

4  A 

10 

41  04.3 

70.8 

40  51-  3 

69-5 

40  37-  3 

68.3 

40  22.  7 

67.  0 

40  07.  I 

65-7 

10 

3 

00 

43  25-  6 

70.1 

43  II- 5 

68.8 

42  56.2 

67.5 

42  40.  2 

66.2 

42  23.4 

64.9 

3  00 

Z 

50 

45  46.  4 

69- 3 

45  30-  8 

67.9 

45  14-4 

66.6 

44  56-9 

65.2 

44  38-5 

63-9 

2  50 

40 

48  06.  3 

68.4 

47  49-  4 

67.  0 

47  31-  5 

65.6 

47  12-5 

64.  2 

46  52-  7 

62.8 

40 

30 

50  25.  I 

67-3 

50  06.  8 

65- 9 

49  47-  3 

64.4 

49  26.  8 

62.  9 

49  05-  2 

61.5 

30 

20 

52  42.  9 

66.1 

52  23.  0 

64.6 

52  01.  8 

63.1 

51  39-  5 

61.6 

51  16.  2 

60.  I 

20 

10 

54  59-4 

64.8 

54  37-  5 

63.  2 

54  14-  7 

61.6 

53  50-  5 

60.  0 

53  25-0 

58.  5 

10 

2 

00 

57  14-2 

63.2 

56  50-  S 

61.  5 

56  25.  5 

59-9 

55  59-  I 

58.2 

55  31-8 

56.7 

2  00 

1 

50 

59  27-0 

61.3 

59  oi-  0 

59-6 

58  33-  9 

57-8 

58  05.  3 

56.  2 

57  35-  5 

54-6 

1  50 

40 

61  37.2 

59-2 

61  09.  0 

57-3 

60  39.  3 

55-5 

60  08.  2 

53-8 

59  36.  0 

52.  2 

40 

30 

63  44-3 

56.7 

63  13-4 

54-7 

62  41.  0 

52- 9 

62  07.  I 

51-1 

61  32.  0 

49-4 

30 

20 

65  47-4 

53-7 

65  13-6 

51-7 

64  38.  0 

49.8 

64  01.  2 

48.  0 

63   23.  3 

46.  2 

20 

10 

67  45-  5 

501 

67  08.  2 

48.  I 

66  29.  6 

46.  I 

65  49-  4 

44-3 

65  oS.  I 

42.  6 

10 

1 

00 

69  37.  0 

45-9 

68  56.  2 

43-8 

68  13.8 

41.9 

67  30.  I 

40.  0 

66  45.  7 

38.3 

1  00 

0 

50 

71  20.  0 

40.9 

70  35-  I 

38.8 

69  49.  0 

36.9 

69  01.  8 

35-1 

68  13.  5 

33-5 

0  50 

40 

72  52.  I 

34-7 

72  03.  0 

32.8 

71  13.0 

31.0 

70  21.  8 

29-5 

69  3°-  5 

28.0 

40 

30 

74  09.  8 

27-5 

73  165 

25- 9 

72  22.  7 

24.4 

71  28.  2 

23.  0 

70  33-  5 

21.8 

30 

20 

75  09-  4 

19.  2 

74  12.  7 

17.9 

73  15-7 

16.8 

72  18.  2 

15.8 

71  20.  9 

14.9 

20 

10 

75  47-  0 

9.9 

74  47-  9 

9.2 

73  48.  7 

8.6 

72  49-  3 

8.  I 

71  50-0 

7.6 

10 

0 

00 

76  0. 0 

0.  0 

75  o-o 

0.  0 

74  0.0 

0.  0 

73  00 

0.  0 

72  0. 0 

0.  0 

0  00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE   1°.     DECLINATION  SAME   NAME  AS   LATITUDE. 


20° 

21° 

22'= 

23° 

24° 

Hour 
Angle. 

Hour  ' 
Angle,  y 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b. 

m. 

o     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6 

00 

O  20.  5 

70.  0 

0  21.  5 

69.  0 

0  22.  5 

68.0 

0  23.4 

67.  0 

0  24.3 

66.0 

6 

00 

5 

50 

2  41-5 

70.  0 

2  41.  6 

69.  0 

2  41.  6 

68.0 

2  41-5 

67.  0 

2  41-5 

66.0 

5 

50 

40 

5  02.  4 

70.  0 

5  01.  6 

69.  0 

5  00.  6 

68.0 

4  59-  5 

67.  0 

4  58-4 

66.0 

40 

30 

7  23-3 

70.  0 

7  21.  6 

69.  0 

7  19- 6 

68.0 

7  17-6 

67.  0 

7  15-3 

66.0 

30 

ZO 

9  44-2 

69.9 

9  41-  5 

68.9 

9  38.6 

67.9 

9  35- S 

66.8 

9  32- 2 

65.8 

20 

10 

12  44.9 

69.7 

12  01.3 

68.7 

II  57-4 

67.7 

II  53-3 

66.7 

II  49.  I 

65-7 

10 

S 

00 

14  25.6 

69.6 

14  21.  0 

68.6 

14  16.  I 

67-5 

14  II.  0 

66.5 

14  05.  6 

65-4 

5 

00 

4 

50 

16  46.  I 

69.4 

16  40.  6 

68.4 

16  34.  6 

67-3 

16  28.  4 

66.3 

16  21.  9 

65.2 

4 

50 

40 

19  06.  3 

69.  2 

18  59.  8 

68.  I 

19  52.8 

67.1 

19  45-  5 

66.0 

18  37-9 

64.9 

40 

30 

21  26.  3 

68.9 

21  18.8 

67.8 

21  10.8 

66.8 

21  12.4 

65-7 

20  53.  6 

64.6 

30 

29 

23  46.  I 

68.5 

23  37-  5 

67.4 

23  28.  4 

66.4 

23  18.8 

65-3 

23  08.  9 

64.  2 

20 

10 

26  05.  5 

68.1 

25  55-8 

67.  0 

25  45-  S 

66.0 

25  34-  9 

64.9 

25  23-  7 

63.8 

10 

4 

00 

28  24.  5 

67.7 

28  13.6 

66.6 

28  02.  2 

65-5 

27  50-3 

64.4 

27  37-9 

63.2 

4 

00 

3 

50 

30  42.  9 

67.  2 

30  31-  I 

66.1 

30  18.4 

64.9 

30  05-  3 

63.8 

29  51-5 

62.  7 

3 

50 

40 

33  oo-  9 

66.6 

32  47-8 

65.5 

32  33-  9 

64.4 

32  19-4 

63.2 

32  04.3 

62.  0 

40 

30 

35  18.2 

66.0 

35  03-  9 

64.8 

34  48-  7 

63.6 

34  32-  9 

62.  5 

34  16.4 

61.3 

30 

20 

37  34-  9 

65-3 

37  19-2 

64.  I 

37  02.  5 

62.  9 

36  45-  3 

61.7 

36  27.3 

60.  5 

20 

10 

39  5°-  7 

64-5 

39  32-  6 

63-  2 

39  IS- 6 

62.  0 

38  56.  8 

60.8 

38  37-  3 

59- S 

10 

3 

00 

42  05.  5 

63.6 

41  46.  9 

62.3 

41  27.3 

61.  0 

41  07.  0 

59-8 

40  45.  9 

58.5 

3 

00 

2 

50 

44  19.2 

62.6 

43  59-  I 

61.  2 

43  37-  9 

59-9 

43  15-9 

58.6 

42  53-  I 

57-3 

2 

50 

40 

46  31.6 

61.  4 

46  09.  7 

60.  0 

45  46-  9 

58.7 

45  23. 1 

57-4 

44  58-5 

56.1 

40 

30 

48  42.  5 

60.  I 

48  18.8 

58.7 

47  54-2 

57-3 

47  28.  5 

56.0 

47  02.  0 

54-7 

30 

20 

50  51-6 

58.6 

50  25.  9 

57-2 

49  59-  3 

55-8 

49  31-  7 

54-4 

49  03-  I 

53- 0 

20 

10 

52  58-4 

57- 0 

52  30-9 

55-5 

52  02.  1 

54-1 

51  32-4 

52-7 

51  01.  6 

51.2 

10 

3 

00 

55  02.  9 

55-1 

54  33-  I 

53-6 

54  02.  0 

52.1 

53  30-  I 

50-7 

52  57- 0 

49-3 

2 

00 

1 

50 

57  04- 4 

53- 0 

56  32.  2 

51-4 

55  58-  7 

49.9 

55  24-  2 

48.4 

54  48.  7 

47.0 

1 

50 

40 

59  02.  I 

50.  6 

58  27.4 

48.9 

57  51-3 

47-4 

57  14-3 

45-9 

56  36-  4 

44-  5 

40 

30 

60  55.  6 

47.8 

60  18.  0 

46. 1 

59  39-  2 

44.6 

58  59-  7 

43-  I 

58  19-  I 

41.  6 

30 

20 

62  43-  7 

44.6 

62  03.3 

43- 0 

61  21.  7 

41.4 

60  39.  2 

40.  0 

59  55-  8 

38.5 

20 

10 

64  25.  6 

40.9 

63  42.  I 

39-3 

62  57.4 

37-8 

62  12.  0 

36-4 

61  25.  7 

35- 0 

10 

1 

00 

65  59-  5 

36.8 

65  12.9 

35-2 

64  25.  I 

33-8 

63  36.  7 

32-4 

62  47.  6 

31- I 

1 

00 

0 

50 

67  24.  2 

32.0 

66  34.  5 

30.6 

65  43-  6 

29.  2 

64  52-  5 

28.0 

64  10.  4 

26.8 

0 

50 

40 

68  37.  6 

26.6 

67  44.  7 

25-4 

66  51.  0 

24.  2 

65  56-9 

23.1 

65  02.  5 

22.  I 

40 

30 

69  37.  7 

20.  7 

68  42.  0 

19.  6 

67  45-  9 

18.7 

66  49.  5 

17.8 

65  52-  7 

17.0 

30 

20 

70  22.  8 

14.  I 

69  24.  8 

13-4 

68  26.  5 

12.7 

67  28.  0 

12.  I 

66  29.  6 

II- 5 

20 

10 

70  50.  6 

7.2 

69  51.  I 

6.8 

68  51.  6 

6.5 

67  52.0 

6.  I 

66  52.  4 

5-8 

10 

0 

00 

71  0. 0 

0.  0 

70  0. 0 

0.  0 

69  0. 0 

0.  0 

68  0. 0 

0.  0 

67  0. 0 

0.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settins  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East: 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  "West. 
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QO                       JO 

2° 

3° 

4^ 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6 

00 

0  00.  0 

90.  0 

6 

00 

5 

50 

2  30.0 

90.  0 

2  29.  0 

91.  0 

2  27.  8 

92.  0 

2  26.  7 

93- 0 

2  25.4 

94.0 

5 

50 

40 

5  00.  0 

90.  I 

4  5S-8 

91.  I 

4  57-6 

92.  I 

4  56-3 

93-1 

4  54-9 

94.1 

40 

30 

7  30-0 

90.  I 

7  28.9 

91.  I 

7  27- S 

92.  I 

7  26.  I 

93-1 

7  24-6 

94.  I 

30 

20 

9  59-9 

90.  2 

9  58-7 

91.  2 

9  57-4 

92.  2 

9  55-9 

93-2 

9  54-1 

94.2 

20 

10 

12  29.  9 

90.  2 

12  28.8 

91.  2 

12  27.  2 

92.  2 

12  25.  6 

93-3 

12  23.8 

94-3 

10 

5 

00 

14  59-  9 

90-3 

14  58.  6 

91-3 

14  57-  I 

92-3 

14  55-  3 

93-4 

14  53-  3 

94.4 

5 

00 

4 

50 

17  29.8 

90-3 

17  28.  7 

91.4 

17  26.  9 

92.4 

17  25.  I 

93-5 

17  22.  8 

94-5 

4 

50 

40 

19  59.  8 

90.4 

19  58-  5 

91.4 

19  56-  8 

92-5 

19  54-  7 

93-6 

19  52.  2 

94.6 

40 

30 

22  29.  8 

90.4 

22  28.  5 

91-5 

22  26.  7 

92.  6 

22  24.  5 

93-7 

22  21.  8 

94-7 

30 

20 

24  59.  8 

90-5 

24  58-  3 

91.  6 

24  56.  4 

92.7 

24  54-  I 

93-8 

24  51.  2 

94.9 

20 

10 

27  29.  7 

90-  5 

27  28.3 

91.7 

27  26.  2 

92.8 

27  23.  7 

93-9 

27  20.  7 

95- 0 

10 

4 

00 

29  59-  7 

90.  6 

29  58-  2 

91.7 

29  56.  I 

92.9 

29  53-  3 

94.0 

29  50.  0 

95-2 

4 

40 

3 

50 

32  29.  7 

90.  6 

32  28.  2 

91.8 

32  25.8 

93- 0 

32  23.  0 

94.  2 

32  19-4 

95-4 

3 

50 

40 

34  59-  6 

90.7 

34  57-  9 

91.9 

34  55-  6 

93-1 

34  52-  5 

94.4 

34  48-  6 

95-6 

40 

30 

37  29-  6 

90.  7 

37  27.9 

92.  0 

37  25.2 

93-3 

37  22.0 

94.  6 

37  18.0 

95-8 

30 

20 

39  59-  6 

90.8 

39  57-  8 

92.  2 

39  55-  I 

93-5 

39  51-  5 

94.8 

39  47-  0 

96.  I 

20 

10 

42  29.  5 

90.9 

42  27.  8 

92-3 

42  24.  8 

93-6 

42  21.  0 

95- 0 

42  16.  2 

96.3 

10 

3 

00 

44  59-5 

91.  0 

44  57-5 

92.4 

44  54-4 

93-8 

44  50-3 

95-2 

44  45-2 

96.6 

3 

00 

2 

50 

47  29-  4 

91.  I 

47  27-4 

92.  6 

47  24-  0 

94.0 

47  19-  6 

95-5 

47  14-2 

97.0 

2 

50 

40 

49  59-  4 

91.  2 

49  57-  I 

92.8 

49  53-  7 

94-3 

49  48-  9 

95-9 

49  42.  9 

97-4 

40 

30 

52  29.  3 

91-3 

52  27.0 

92.9 

52  23.  I 

94.6 

52  18.  0 

96.2 

52  II.  6 

97-9 

30 

20 

54  59-  2 

91.4 

54  56-  7 

93-2 

54  52.  6 

94.9 

54  47-  I 

96.6 

54  40.  0 

98.4 

20 

10 

57  29.  2 

91.6 

57  26.4 

93-4 

57  21.9 

95-3 

57  15-9 

97.1 

57  08.2 

99.0 

10 

2 

00 

59  59-  I 

91.7 

59  56-  I 

93-7 

59  51-3 

95-7 

59  44-7 

97-7 

59  36.  3 

99-7 

2 

00 

1 

50 

62  29.  0 

91.9 

62  25.8 

94.0 

62  20.  4 

96.  2 

62  13.  I 

98-3 

62  04.  0 

100.  5 

1 

50 

40 

64  58.  9 

92.  I 

64  55-  3 

94.4 

64  49.  6 

96.8 

64  41.  6 

99.2 

64  31-  2 

loi.  6 

40 

30 

67  28.  8 

92.4 

67  24.  8 

95- 0 

67  18.  2 

97.6 

67  09.  2 

100.  I 

66  58.  0 

102.  7 

30 

20 

69  58.  6 

92.8 

69  54.  I 

95-7 

69  46.  8 

98-5 

69  36.  7 

loi.  3 

69  23.  8 

104.  2 

20 

10 

72  28.  4 

93-2 

72  23.  5 

96-5 

72  14.8 

99-7 

72  03.2 

102.  9 

71  48.  8 

106.  0 

10 

1 

00 

74  58-  I 

93-7 

74  52-  0 

97.6 

74  42.  3 

lOI.  3 

74  28.  8 

105.0 

74  ir-9 

108.  5 

1 

00 

0 

50 

77  27.  6 

94-  5 

77  20.  5 

99.0 

77  08.  5 

103-  5 

76  52.  I 

107.8 

76  32.8 

III.  9 

0 

50 

40 

79  57-  0 

95-7 

79  48.  I 

lOI.  3 

79  33-  7 

106.  7 

79  14- 0 

III.  8 

78  49-  S 

116.  6 

40 

30 

82  26.  0 

97.6 

82  14.  5 

104.9 

Si  55- 0 

III.  8 

81  30.  0 

iiS.  I 

80  59.  5 

123.8 

30 

20 

84  54.  I 

lOI.  3 

84  37-  I 

III.  8 

84  10.  2 

120.  9 

83  35-  9 

128.  7 

82  55.9 

135-1 

20 

10 

87  18.4 

III.  8 

86  47.  9 

12S.  7 

86  05.  7 

140.  2 

85  17- 0 

1 4*3.  0 

84  24.  6 

153-  5 

10 

0 

00 

89  0.  0 

I  So.  0 

88  0.0 

180.  0 

87  0. 0 

180.  0 

86  0.0 

I  So.  0 

85  0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risincr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  Bast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  Bast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0 

/ 

0 

h. 

m. 

5  50 
40 
30 
20 
10 

2  24.  2 

4  53-  6 
7  22.9 

9  52-3 
12  21.  7 

95- 0 
95-1 
95-2 
95-3 
95-4 

2  22.  9 
4  52-0 
7  21.  I 

9  50-1 
12  19.4 

96.  0 
96.  I 
96.  2 

96-3 
96.4 

2  21.  5 
4  50-4 
7  19-2 

9  47-9 
12  16.8 

97-0 
97.  I 
97.2 

97-3 
97-4 

2  20.  2 
4  48.  7 
7  17-  I 
9  45-5 
12  14.  0 

98.  0 
98.  I 
98.2 

98-3 
98.4 

2  18.8 
4  46.8 

7  14-9 

9  42.9 

12  10.  9 

99.0 

99-1 
99.2 

99-3 
99.4 

5 

50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

14  50.  9 
17  20.  2 

19  49-  5 
22  18.6 
24  47.  9 
27  17.  0 

95-5 
95-0 

95-7 
95-8 
96.  0 
96.  2 

14  48.  3 
17  17.4 
19  46.  3 
22  15.  2 
24  44.  0 
27  12.  8 

96-5 
96.6 
96.8 
96.9 
97.1 
97-3 

14  45-  4 
17  14.2 

19  42.  7 
22  II.  3 

24  39-  7 

27  08.  2 

97-5 
97-7 
97.8 
9S.  0 
98.  2 
98.4 

14  42.  2 
17  10.  6 
19  38.  8 
22  06.  9 

24  35-  0 
27  02.  9 

98.  5 
98.7 

98.9 

99.  I 
99-3 
99-5 

14  38.  8 
17  06.  7 

19  34-  S 
22  02.  2 

24  29.  7 
26  57.  2 

99.6 
99-8 

99-9 
100.  I 
100.  4 
100.  6 

5 

4 

00 
50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

29  46.  I 
32  15-2 
34  44-  I 
37  13-0 
39  41-8 
42  10.  5 

96-3 
96-5 
96.8 
97.1 
97-4 
97-7 

29  41-  S 
32  10.3 

34  38.  8 
37  07-  3 
39  35-  7 
42  03.9 

97-5 
97-7 
98.  0 

98-3 
98.6 
99.0 

29  36-  5 
32  04.  8 
34  32-8 
37  00.  8 
39  28.  7 
41  56-3 

98.6 
98.9 
99-2 
99-  5 
99-9 
100.  3 

29  30.  8 
31  58-  6 
34  26.  I 
36  53-  6 
39  20.  8 
41  47-  7 

99.8 
100.  I 
100.  4 

100.  8 

101.  2 

loi.  7 

29  24.  6 
31  51-8 
34  18.  7 
36  45-  6 
39  12.  I 
41  38.  5 

100.  9 

101.  2 

loi.  6 

102.  0 
102.  5 
103.0 

4 
3 

0 
50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

44  39-1 
47  07.  5 
49  35-  7 
52  03-  9 
54  31-6 
56  59-  I 

98.0 

98.5 
98.9 

99-5 
100.  I 
100.  7 

44  31-9 
46  59.  8 

49  27-  4 
51  54-8 
54  21.  7 
56  48.  2 

99-4 
99.9 

100.  5 

101.  I 

loi.  8 

102.  6 

44  23.  7 
46  50.9 

49  17-  7 
51  44-  I 
54  10.4 
56  36.  0 

100.  8 

101.  4 

102.  0 
102.  6 

103.4 
104.4 

44  14-5 
46  40.  9 
49  07.  0 
51  32-4 
53  57-  8 
56  22.  I 

102.  2 
102.8 

103-5 
104.3 

105.  I 

106.  I 

44  04.3 
46  29.  9 

48  55-  I 
51  19-7 
53  43-  7 
56  06.  8 

103.  6 

104.  2 

105.  0 

105.  8 

106.  7 
107.8 

3 
2 

00 
50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

59  26.  3 
61  52.  8 
64  19.  0 
66  44.  2 
69  08.  5 
71  31.0 

loi.  6 
102.  6 

103-7 
105.2 

106.  9 

109.  I 

59  14-  5 
61  39.  9 
64  04.  5 
66  28.  2 
68  50.  4 
71  10.  6 

103-5 
104.  6 

106.  0 

107.  6 
109.5 
112.  0 

59  oi-  0 

61  25.  2 

63  48.  3 
66  10.  0 
68  30.  0 
70  47.  4 

105.4 
106.  6 
108.  I 
109.9 
112.  I 
114.  8 

58  45-  9 
61  08.  5 
63  29.  9 
65  49.  6 
68  07.  2 
70  22.  0 

107.3 

108.  7 
no.  3 

112.  3 

114.  7 
117.  6 

58  29.  I 
60  50.  2 
63  09.  8 
65  27.2 

67  42.  5 
69  54.0 

109.  I 
no.  6 
112.  4 

114- 5 
117.  0 
120.  I 

2 

1 

00 
50 
40 
30 
20 
10 

1  00 

0  50 
40 
30 
20 
10 

73  SI- 8 
76  09.  0 
78  20.  8 
80  24.  0 

82  II.  5 

83  3°-  I 

112.  0 
115.8 
121.  I 
12S.  8 
140.3 
157-4 

73  28.0 
75  41.  5 
77  48-  4 
79  45-  0 

81  24.  I 

82  34.  I 

115.  2 
119.  4 
125.  2 

133-2 
144.  6 
160.  4 

73  01.6 
75  ii-o 
77  12.6 

79  02.  7 

80  34.  3 

81  37.  2 

118.  4 
122.  9 
128.9 

137-0 

148.  I 
162.  7 

72  32.8 
74  37-  6 
76  34-  I 

78  17-  7 

79  42.  7 

80  39.  7 

121.  3 
126.  0 
132.  I 
140.  2 
151.  I 
164.  6 

72  01.3 

74  01.  5 

75  53-  0 

77  31-0 

78  49-  7 

79  41-  7 

124.  I 
129.  0 

135-3 
143-4 
153-6 
166.  I 

1 

0 

00 
50 
40 
30 
20 
10 

0  00 

84  0. 0 

180.  0 

83  0.0 

180.  0 

82  0. 0 

180.  0 

81  0. 0 

180.  0 

So  0.  0 

180.  0 

0 

00 

111  North  declination,  -when  the  star  is  risinK  or  East  of  tlie  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  t  he  star  is  risine  or  East  of  the  meridirni,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  o£  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE   I''.     DECLINATION  CONTRARY  NAME  TO   LATITUDE.       25 


10° 

11° 

13° 

13° 

14° 

1 
1 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0 

/ 

0 

0 

/ 

0 

0 

/ 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

50 

2   17. 

2 

lOO.O 

2   15- 

7 

lOI.O 

2   14. 

2 

102.0 

2     12.   7 

103.0 

2   II.  0 

104.0 

5 

1 
50 

40 

4  44- 

9 

100. 1 

4  43- 

0 

lOI.I 

4  40. 

9 

102. 1 

4  38-7 

103. 1 

4  36.5 

104. 1 

40 

30 

7   12. 

6 

100.2 

7   10. 

0 

IOI.2 

7  07. 

4 

102.2 

7  04-7 

103.2 

7  01.8 

104.2 

30 

20 

9  40- 

I 

100.3 

9  37- 

2 

IOI.4 

9  34- 

0 

102.4 

9  30-  7 

103-4 

9  27.2 

104.4 

20 

10 

12  07. 

7 

100.4 

12  04. 

2 

IOI.5 

12  00. 

4 

102.5 

II  56.7 

103-5 

II   52.5 

105-5 

10 

5 

00 

14  35- 

I 

100.6 

14  31- 

I 

IOI.6 

14  26. 

8 

102.7 

14  22.3 

103-7 

14  17-6 

104.7 

5 

00 

4 

50 

17  02. 

5 

100.8 

16  57- 

9 

101.8 

16  53- 

I 

102.9 

16  48.  I 

103.9 

16  42.  6 

104.9 

4 

50 

40 

19  29. 

8 

lOI.O 

19  24. 

7 

102.0 

19  19. 

3 

103. 1 

19  13-  5 

104.2 

19  07-  4 

105.2 

40 

30 

21  56. 

9 

IOI.2 

21  51. 

4 

102.3 

21  45- 

3 

103-4 

21  38.9 

I04-5 

21  32.  0 

ioS-5 

30 

20 

24  24. 

0 

IOI.5 

24  17. 

8 

102.6 

24  II. 

2 

103.6 

24  04.  0 

104.7 

23  56.  5 

105.8 

20 

10 

26  50. 

7 

IOI.8 

26  44. 

I 

102.9 

26  36. 

8 

103.9 

26  28.  9 

105. 1 

26  20.  6 

106.2 

10 

4 

00 

29  17. 

6 

102. 1 

29  10. 

2 

103.2 

29  02. 

2 

104-3 

28  53-  6 

105-5 

28  44-  5 

106.6 

4 

00 

3 

50 

31  44- 

2 

102.4 

31  36. 

I 

103.6 

31  27. 

4 

104.7 

31  18.  I 

105.9 

31  07.9 

107. 1 

3 

50 

40 

34  10. 

6 

102.8 

34  01. 

8 

104.0 

zz  52- 

3 

105.2 

iz  42. 1 

106.4 

zz  31-3 

107.6 

40 

30 

36  36- 

7 

103-3 

36  27. 

I 

104-5 

36  16. 

8 

105-7 

36  05.  8 

106.9 

35  53-  9 

108.2 

30 

20 

39  02. 

6 

103.8 

38  52. 

2 

105.0 

38  41. 

0 

106.3 

38  29.0 

107-5 

38  16.  3 

108.8 

20 

10 

41  28. 

I 

I04-3 

41   16. 

8 

105.6 

41  04. 

7 

106.9 

40  51.  8 

108.2 

40  37-  9 

109.5 

10 

3 

00 

43  53- 

2 

104.9 

43  41- 

0 

106.3 

43  27. 

9 

107.6 

43  13-9 

109.0 

42  59.0 

110.3 

3 

00 

2 

50 

46  17. 

9 

105.6 

46  04. 

7 

107. 1 

45  50- 

4 

108.4 

45  35-3 

109.8 

45  19- 2 

III. 2 

2 

50 

40 

48  41. 

9 

106.4 

48  27. 

8 

107.9 

48  12. 

4 

109.4 

47  56-  I 

no. 8 

47  38-  6 

112. 2 

40 

30 

51  05- 

4 

107-3 

50  50- 

0 

108.9 

SO  Zi- 

6 

no. 4 

50  15-  7 

III. 9 

49  56-  9 

113-4 

30 

20 

53  28. 

3 

108.4 

53  II- 

6 

IIO.O 

52  53- 

5 

III. 6 

52  34-  3 

113. 1 

52   13-9 

114-7 

20 

10 

55  50- 

I 

109.6 

55  31- 

9 

1II.3 

55  12. 

3 

113. 0 

54  51-  5 

114. 6 

54  29.  2 

116.2 

10 

3 

00 

58  10. 

9 

III.O 

57  50. 

9 

112. 7 

57  29- 

7 

II4-5 

57  07-  I 

116. 2 

56  43-  0 

117.9 

2 

00 

1 

50 

60  30. 

2 

112. 6 

60  08. 

5 

II4.4 

59  45- 

2 

116.3 

59  20.  5 

118. 1 

58  54-  3 

119.8 

1 

50 

40 

62  47. 

7 

II4-5 

62  23. 

9 

116. 4 

61  58- 

4 

118.4 

61  31-5 

120.3 

61  03.  0 

122. 1 

40 

30 

65  02. 

8 

116. 7 

64  36- 

5 

118.8 

64  08. 

8 

120.9 

63  39-  3 

122.9 

63  08.  I 

124.8 

30 

20 

67  15- 

3 

119.4 

66  46. 

5 

121. 6 

66  15. 

7 

123.8 

65  43-  2 

125-9 

65  09.  2 

127.8 

20 

10 

69  24. 

0 

122.7 

68  51. 

6 

125.0 

68  17. 

7 

127.3 

67  42.  I 

129-5 

67  04.  5 

131-5 

10 

1 

00 

71  27. 

4 

126.7 

70  51- 

5 

129.2 

70  13- 

7 

131-5 

69  34-  2 

133-8 

68  53.  2 

135-8 

1 

00 

0 

50 

73  23. 

5 

131-7 

72  43- 

4 

134-3 

72  01. 

4 

136.6 

71  18.0 

138.9 

70  32.9 

140.9 

0 

50 

40 

75  09- 

9 

133.0 

74  25. 

0 

140.6 

73  33- 

5 

142.8 

72  50-7 

145.0 

72  01.  5 

146.9 

40 

30 

76  42. 

4 

145-9 

75  52. 

0 

148.4 

75  01. 

0 

150.4 

74  09.  0 

152.3 

73  15-  5 

153-9 

30 

20 

77  55- 

6 

155-6 

77  00. 

8 

157.6 

76  05. 

0 

159-2 

75  08.  8 

160.7 

74  12.  2 

161. 9 

20 

10 

78  43- 

3 

167.3 

77  44- 

7 

168.4 

7645. 

9 

169.3 

75  47-  2 

170.0 

74  47-  8 

170.7 

0 

10 

0 

00 

79     o- 

0 

180.  0 

7S     0. 

0 

180.  0 

77     0. 

0 

180.  0 

76     0. 0 

180.0 

75     0.0 

iSo.o 

0 

.  ....  1 
GO 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settin<j  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination.  v.'hen  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Ah. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    50 

2    09.4 

105.0 

2  07-7 

106.0 

2  05.8 

107. 1 

2  04.  I 

108. 1 

2  02.  2 

109. 1 

5 

50 

40 

4  34-  I 

105. 1 

4  31-7 

106. 1 

4  29.2 

107.2 

4  26.  6 

108.2 

4  24-0 

109.2 

40 

30 

6  58.9 

105.2 

6  55-7 

106.2 

6  52-5 

107-3 

6  49-  I 

108.3 

6  45.  6 

1093 

30 

20 

9  23- 5 

105.4 

9  19.6 

106.4 

9  15-7 

107.4 

9  II- 4 

10S.4 

9  07- 2 

109-4 

20 

10 

II  48.  2 

105.6 

II  43-  5 

106.6 

II  38.  7 

107.6 

II  33-7 

108.6 

II  28.  6 

109.6 

10 

5    00 

14  12.  5 

105.8 

14  07-  I 

106.8 

14  01.  6 

107.8 

13  55-8 

108.8 

13  49-  7 

109.9 

5 

00 

4    50 

16  36.  8 

106.0 

16  30.  7 

107.0 

16  24.  3 

108. 1 

16  17.  6 

109. 1 

16  10.  6 

no. 2 

4 

50 

40 

19  00.  8 

106.3 

18  53-  9 

107.3 

18  46.  8 

108.4 

18  39.  I 

109.4 

18  31-3 

no. 5 

40 

30 

21  24.  7 

106.6 

21  17.  I 

107.6 

21  09.  0 

108.7 

21    GO.  6 

109.7 

20  51.  7 

no.8 

30 

20 

23  48-  3 

106.9 

23  39-  8 

108.0 

23  30-  9 

109. 1 

23  21.4 

no. I 

23  11.  7 

III. 2 

20 

10 

26  II.  7 

107.3 

26  02.  3 

108.4 

25  52-  5 

109-5 

25  42. 1 

no. 6 

25  31-2 

111.7 

10 

4    00 

28  34.  7 

107.7 

28.  24.  5 

108.8 

28  13.  7 

IIO.O 

28  02.  3 

III. I 

27  50-4 

112. 2 

4 

00 

3    50 

30  57-4 

108.2 

30  46.  2 

109.3 

30  34-  4 

II0.5 

30  22.  0 

III. 6 

30  09.  0 

112.8 

3 

50 

40 

33  19-7 

108.8 

33  07-  4 

109.9 

32  54-6 

III. I 

32  41-  I 

112. 2 

32  27.0 

113-4 

40 

30 

35  41.  5 

109.4 

35  28.  3 

no. 6 

35  14-3 

III.8 

34  59-  6 

112. 9 

34  44-  3 

114.1 

30 

20 

38  02.  6 

IIO.O 

37  48.  3 

111.3 

37  33-2 

112. 5 

37  17-3 

113-7 

37  00.  8 

114.9 

20 

10 

40  23.  3 

II0.8 

40  07.  7 

112. 1 

39  51-3 

II3-3 

39  25-4 

114. 6 

39  16-  4 

115.8 

10 

3    00 

42  43.0 

III. 6 

42  26.3 

112. 9 

42  08.  7 

114. 2 

41  50-2 

115-5 

41  30.  9 

116.8 

3 

00 

2    50 

45  02.  I 

112. 6 

44  43-  9 

113-9 

44  24-9 

115-3 

44  04.  9 

116. 6 

43  44-  I 

117-9 

2 

50 

40 

47  20.  I 

113. 6 

47  00.  4 

115. 0 

46  40.  0 

116. 4 

46  18.  4 

117. 8 

45  56-  0 

119. 1 

40 

30 

49  36.  7 

114. 8 

49  15-  6 

116.3 

48  53-  5 

117. 7 

48  30-  3 

119. 1 

48  06.  I 

120.5 

30 

20 

51    52.  I 

116. 2 

51  29.3 

117. 7 

51  05-4 

119. 2 

50  40.  5 

120.6 

50  14.  4 

122.0 

20 

10 

54  05.  5 

117. 7 

53  41-  0 

119-3 

53  15-4 

120.8 

52  48.4 

122.3 

52  20.4 

123.8 

10 

2    00 

56  17-  5 

II9-5 

55  50-  7 

121. 1 

55  22.9 

122.7 

54  53-  8 

124.2 

54  23.  7 

125-7 

2 

00 

1     50 

58  26.  7 

121. 5 

57  57-  7 

123.2 

57  27.6 

124.8 

56  56-  3 

126.4 

56  23.  7 

127.9 

1 

50 

40 

60  33.  0 

123-9 

60  01.  6 

125.6 

59  29-  0 

127.3 

58  55-  I 

128.9 

58  20.  2 

130-4 

40 

30 

62  35-  5 

126.6 

62  01.  4 

128.3 

61  26.  I 

130-1 

60  49.  5 

131-7 

60  II.  9 

133-3 

30 

20 

64  33-  4 

129.8 

63  56-  5 

131-5 

63  18.  I 

133-3 

62  38.  7 

134-9 

61  58.  I 

136.5 

20 

10 

66  25.  7 

133-4 

65  45-  5 

135-2 

65  04.  3 

137-0 

64  21.  4 

138.6 

63  37-  7 

140.2 

10 

1    00 

68  10.  7 

137-7 

67  27.0 

139-5 

66  42.  3 

141-3 

65  56-3 

142.9 

65  09.  6 

144.4 

1 

OG 

0    50 

69  46.  7 

142.8 

68  59-  5 

144-5 

68  II.  3 

146.2 

67  22.  0 

147-7 

66  31.  9 

149-1 

0 

50 

40 

71  II.  4 

148.7 

70  20.  3 

150.3 

69  28.  7 

151.8 

68  36.  0 

1531 

67  43-  3 

154-4 

40 

30 

72  21.8 

155-4 

71  27.5 

156.8 

70  32-  5 

15S.0 

69  37.  0 

I59-I 

68  41.  2 

160.2 

30 

20 

73  15-2 

163.0 

72  17.8 

164.0 

71  20.  2 

164.9 

70  22.  4 

1657 

69  24.  5 

166.5 

20 

10 

73  48.  6 

171-3 

72  49-3 

171. 8 

71  50.0 

172-3 

70  50-  5 

172.7 

69  51.0 

173. 1 

10 

0    00 

74     o-o 

180.0 

73     o-o 

180.0 

72     0. 0 

180.0 

71     0. 0 

180.0 

70    0. 0 

180.0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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43  22.4 
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61  16.  3 
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112.  8 

113- 3 
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123-  2 
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126.  6 

128.6 
130.8 

133-3 
136.2 
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15-5 
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48  50.  2 
50  50.0 


52  46.  6 

54  39-  7 
56  28. 
12. 

50' 
21. 


58 

59 
61 


62 
63 
65 
65 


44.  I 

57-9 
00.8 

51-7 
66  29.  2 
66  52.3 


68     o.  o 


180.  o  I  67     0.0 


Az. 


23^ 


112.  I 
112.  2 
112.  3 
112.  5 
112.  7 

112.  9 

113.  2 
113-6 

114.  o 
114.  4 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  rem  North 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  A\  est. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  mendian.  the  tabulated  azimuths  are  recl.oned  from  South 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  W'  est. 


to  East; 
to  East; 
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LATITUDE  2°.     DECLINATION  SAME  NAME  AS  LATITUDE. 
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88.3 
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89.4 
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LATITUDE   2°.     DECLINATION   SAME   NAME   AS   LATITUDE. 
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57  13-8 

82.1 
81.8 

81.  S 
81.  I 
80.  7 
80.2 

44  48.  I 
47  16.  0 

49  43-  7 
52  II.  2 
54  38.  5 
57  05-  4 

80.  7 
80.4 
80.0 

79-5 
79.0 

78.3 

44  42.  2 
47  09-3 
49  36-  4 
52  03.  I 
54  29.  5 
56  55-  5 

79-3 
78.9 

78.4 
77-9 
77-3 
76.5 

3 
2 

00 
50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

59  54-6 
62  23.  5 

64  52-  I 
67  20.  8 
69  48.  9 
72  16.  6 

83-5 
83.0 

82.5 
81.8 
80.9 
79.8 

59  48.  8 
62  17.  0 
64  44.  8 
67  12.  2 
69  39.  4 
72  05.  6 

81.  5 
80.9 
80.  I 
79.2 
78.1 
76.6 

59  41-  4 
62  08.  6 

64  35-  4 
67  01.  7 
69  27.  0 
71  51-6 

79-5 
78.8 

77-8 
76.7 

75-3 
73-4 

59  32-  0 
61  58.2 
64  23.  7 
66  48.  4 
69  12.  I 
71  34-3 

77.6 
76.7 
75-6 
74.2 

72-5 
70.4 

59  21.0 
61  46.  0 
64  09.  9 
66  33.  0 
68  54.  5 
71  14.0 

75-6 
74.6 

73-3 
71.8 
69.8 
67.4 

2 

1 

00 
50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 

74  43-  9 
77  10.  0 

79  34-  6 
81  56.  0 
84  10.  6 
86  05.  9 

78.2 
76.  2 

73-1 
68.  I 

58.9 
39-7 

74  3°-  9 
76  54-  5 
79  IS-  2 
81  31.0 

83  36.  4 
85  17-2 

74.6 
71.9 
67.9 
61.6 

51-  I 
31-9 

74  14-  2 
76  34-  5 
78  50.  9 

81  00.  5 

82  56.  3 
84  24.  8 

71.  I 

67.8 

63.  0 

56.1 

44-7 
26.  4 

73  54-4 
76  II.  0 
78  22.  5 
80  25.  5 

82  12.  I 

83  30-  2 

67.6 
63.8 
58.6 
51.0 

39-5 
22.5 

73  31-  I 
75  41-7 
77  49-  9 
79  45-  7 

81  24.  7 

82  34-3 

64- 3 

60.  2 
54.6 
46.6 
35-2 
19-5 

1 
0 

00 
50 
40 
30 
20 
10 

0  00 

87  0. 0 

0.  0 

86  0.  0 

0.  0 

85  0. 0 

0.  0 

84  0. 0 

0.  0 

83  0. 0 

0.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azunuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  2°.     DECLINATION   SAME   NAME  AS   LATITUDE. 


Hour 
Angle. 


10^ 


h.  m. 


6  00 
S  50 
40 
30 
20 
10 

S  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
30 
10 

3  00 
2  50 
40 
30 
ZO 
10 


2 
1 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


All. 


0  00 


o  20.  8 
2  48.5 
5  16.  I 

7  43-8 
10  II.  5 
12  39.  2 

15  07.  o 

17  34-  7 
20  02.  4 
22  29.  9 
24  57.  6 
27  25.  I 

29  52.  7 
32  20.  I 
34  47-  4 
37  14-  6 

39  41.  7 
42  08.  5 

44  35-2 
47  01.  6 

49  27.  9 
51  53-7 
54  19-  I 
56  44.0 


159  08.  2 
6x  31.8 
63  54-2 
66  15.  2 
68  34.  6 
70  51.  8 

73  05-0 
75  13-3 
77  14-  5 

79  04.  o 

80  34.  8 

81  37-4 


Az. 


82  o.  o 


11^ 


Alt. 


80.0 
80.  I 
80.  I 
80.2 
80.2 
80.2 

80.2 
80.  I 
80.  I 
80.0 

79-9 
79.8 

79.6 

79-4 
79.2 
79.0 
78.7 

78-3 

77-9 

77- S 
76.9 

76.3 
75-6 

74-7 

73-7 
72.5 
71.  I 
69.4 
67.  2 
64.6 

61.  2 

56-7 
50.8 
42.  7 
31.6 


o.  o 


O  22.  9 
2  50.  O 

5  17-3 

7  44.  2 

10  II.  8 
12  38.9 

15  06.  2 

17  33-4 
20  00.  7 
22  27.  7 
24  54.  9 
27  21.  8 

29  48.  8 

32  15.  6 

34  42.  3 

37  08.  8 

39  35-  3 
42  01.  2 

44  27.  4 
46  52.  8 

49  18.  2 

51  43- o 
54  07.  5 
56  31-0 

58  54-  I 
61  15.9 
63  36.  6 

65  55-3 
68  12.5 

70  26.  o 

72  36.  5 
74  40-  I 
76  36.  4 

78  19- 4 

79  43-  3 

50  39.  9 


Az. 


81 


o.  o 


79 
79 
79 
79 
79 
79 

79 

79 
79 
78 

7 
78 

78 
78 

78 

77 
77 
77 

76 
76 

7S 
74 
73 
72 

71 
70, 

69 
67 

64 
61 

58. 
53 
47 
39 
28 

15 


12° 


Alt.    Az. 


o.  o 


o  24.9 
2  51.  6 
5  18.3 

7  44-9 
10  II.  8 
12  38.  4 

15  05.  2 
17  31.8 

19  58-  5 

22  25.  o 

24  51.  6 

27  18.  o 

29  44-3 
32  10.  3 

34  36.  5 
37  02.  3 
39  28.  o 
41  53-  I 

44  18.  4 

46  43.  o 

49  07-  3 

51  31-  I 

53  54-3 
56  16.4 

58  38.  o 
60  58.  o 

63  17-  o 
65  33-  5 
67  48.  o 
69  58.  6 

72  05.  o 

74  04-  5 

75  55-  2 

77  32-3 

78  5°-  4 

79  41-  8 


80  o.  o 


13= 


78.0 
78.1 
78.  I 
78.2 
78.  2 
78.  I 

78.1 
78.  I 
78.0 
77-9 

77-7 
77-5 

77-3 
77-  I 
76.8 

76-5 
76.  I 

75-6 

75-  I 
74.6 

73-9 
73-1 
72.  2 
71.  2 

70.  o 
68.6 
66.9 
64.8 
62.  3 
59-2 

55-4 

50-5 

44-3 

3^-3 
26.  I 

13.8 


Alt. 


o  27.  o 

2  53- o 
5  19-2 

7  45-  3 
10  II.  5 
12  37.  6 

15  03-  8 
17  29.  7 

19  55-  9 
22  21.  9 
24  47.  8 
27  13-4 

29  39.  I 
32  04.  6 
34  29.  9 
36  54-  9 
39  19-8 
41  44.3 

44  08.  4 
46  32.  o 
48  55-  2 
51  17-7 
53  39-  6 
56  00.  5 

58  20.  3 
60  38.  8 

62  55-3 
65  09.  7 
67  21.  2 
69  28.  9 

71  31-4 
73  26.  6 

75  12.  2 

76  43-  7 

77  56.  2 

78  43-  5 


o.  o 


o.  o 


Az. 


77.0 

77.  I 
77.  I 
77.2 
77.2 
77.  I 

77.  I 
77.0 
76.9 
76.8 
76.6 
76.4 

76.  2 

75-9 
75-6 

75-2 
74.8 

74-3 
73-8 


73- 
72. 

71- 
70. 


69-5 

68.2 
66.6 
64.8 
62.6 
59-9 
56.7 

52.7 
47-  7 
41-5 
33-7 
24.  I 
12.5 


o.  o 


14= 


Alt.    Az. 


o  29.  I 

2  54-4 
5  20.  o 

7  45-  5 
10  II.  I 
12  .^6.  6 


15  02.  I 
17  27.  6 

19  52-  9 
22  18.  3 

24  43-  4 
27  08.  5 

29  33-  4 
31  58-3 
34  22.  6 
36  46.  8 
39  lo-  7 
41  34-3 

43  57-4 
46.  20.  I 
48  42.  I 

51  03-4 
53  23.  7 
55  43-  o 

58  01.  I 
60  17.  6 
62  32.  o 
64  43.  9 
66  52.  5 
68  57.  o 

70  55-  5 
72  46.  6 

74  27.  2 

75  53-5 
77  oi-  4 
77  44.  9 


76.  o 
76.  I 
76.1 
76.1 
76.  I 
76.  I 

76.  o 

75-9 
75-8 

75-7 
75-5 
75-3 

75- o 
74-7 
74-4 
74.  o 

73-5 
73- o 


72 

71' 
70, 

70, 

69.  o 

67.8 


66.4 
64.  7 
62.8 

60.  5 
57-7 
54-3 

50.2 

45-2 
39- o 

3^-3 
22.  I 

II.  s 


78  0.0   0.0 


Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  declination,  when  the  star  is  risinc  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  arc  reckoned  from  North  to  West. 

In  .South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  2°.     DECLINATION  SAME  NAME   AS   LATITUDE. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6 

00 

0  31.0 

75- 0 

0  33-1 

74.0 

0  35-  I 

73- 0 

0  37.1 

72.0 

0  39.0 

71.0 

6 

00 

5 

50 

2  55-8 

75-1 

2  57-2 

74.1 

2  58.3 

73-1 

2  59-7 

72.1 

3  00-7 

71.  I 

5 

50 

40 

5  20.7 

75-1 

5  21.4 

74.1 

5  21.9 

73-1 

5  22.3 

72.1 

5  22.6 

71.  I 

40 

30 

7  45-6 

75-1 

7  45-5 

74.1 

7  45-3 

73-1 

7  44-9 

72.1 

7  44-3 

71.  I 

30 

20 

10  10.  5 

75-1 

10  og.  8 

74.1 

10  08.  8 

73-1 

10  07.  6 

72.1 

10  06.  2 

71.  I 

20 

10 

12  35-3 

75-1 

12  33-9 

74.1 

12  32.  I 

73- 0 

12  30.  2 

72.  0 

12  28.  0 

71.0 

10 

5 

09 

15  00.2 

75- 0 

14  58.  I 

74.0 

14  55-  6 

72.9 

14  52-8 

71.9 

14  49.  7 

70.9 

5 

00 

4 

50 

17  24.9 

74-9 

17  22.  0 

73-9 

17  18.  7 

72.8 

17  15-  I 

71.8 

17  II.  2 

70.7 

4 

50 

40 

19  49-  7 

74.8 

19  46.  I 

73-7 

19  41.9 

72.  6 

19  37-  5 

71.6 

19  32.6 

70-5 

40 

30 

22  14.3 

74.6 

22  09.  7 

73-5 

22  04.  8 

72.4 

21  59.  6 

71.4 

21  53-9 

70-3 

30 

20 

24  38-  7 

74-4 

24  33-  6 

73-3 

24  27.  8 

72.  2 

24  21.  6 

71.  I 

24  14.  9 

70.  0 

20 

10 

27  03-  I 

74.2 

26  56.  9 

73- 0 

26  50.  4 

71.9 

26  43-  3 

70.8 

26  35-7 

69.7 

10 

4 

00 

29  27. 1 

73-9 

29  20.  4 

72.7 

29  12.  8 

71.6 

29  04.  8 

70-5 

28  56.  I 

69-3 

4 

00 

3 

50 

31  51-0 

73-6 

31  43-3 

72.4 

31  34-  8 

71.2 

31  25.9 

70.1 

31  16.2 

68.9 

3 

50 

40 

34  14.7 

73-2 

34  06.  I 

72.0 

33  56.7 

70.8 

33   46.  6 

69.6 

33  35-  8 

68.4 

40 

30 

36  37-  9 

72.7 

36  28.  3 

71-5 

36  17.9 

70.3 

36  06.  8 

69.  I 

35  55- 0 

67.8 

30 

20 

39  oi-  0 

72.  2 

38  50-4 

71.  0 

38  38-  9 

69.7 

38  26.  6 

68.5 

38  13-4 

67.  2 

20 

10 

41  23. 5 

71.7 

41  II.  9 

70.4 

40  59.  I 

69.  I 

40  45-  7 

67.8 

40  31.4 

66.5 

10 

3 

00 

43  45-  6 

71.0 

43  32.  8 

69.7 

43  18.9 

68.4 

43  04-  I 

67.  0 

42  48.4 

65.7 

3 

00 

2 

50 

46  06.  9 

70-3 

45  52.  7 

68.9 

45  37-  7 

67.5 

45  21.6 

66.1 

45  o4-  5 

64.8 

2 

50 

40 

48  27.  9 

69.4 

48  12.  5 

68.0 

47  55-9 

66.6 

47  38-  2 

65.1 

47  19-  5 

63-7 

40 

30 

50  47-  7 

68.5 

50  30-  9 

67.  0 

50  12.  7 

65-5 

49  53-  7 

64.  0 

49  33-  2 

62.  5 

30 

20 

53  06.  6 

67.4 

52  48.3 

65.8 

52  28.6 

64.  2 

52  07-  5 

62.  7 

SI  45-4 

61.  2 

20 

10 

55  24-3 

66.1 

55  04-  I 

64.4 

54  42.  6 

62.8 

54  20.  0 

61.  2 

53  55-9 

59-7 

10 

2 

00 

57  40.  6 

64.6 

57  18.  7 

62.  9 

56  55-  I 

61.2 

56  3°-  I 

59-5 

56  04.  0 

57-9 

2 

00 

1 

50 

59  54-9 

62.8 

59  30-  9 

61.  0 

59  05-  0 

59-3 

58  38-  0 

57-6 

58  10.6 

55-9 

1 

50 

40 

62  07.3 

60.8 

61  40.  9 

58.9 

61  12.  6 

57-1 

60  43.  0 

55-3 

60  II.  9 

53-5 

40 

30 

64  16.  5 

58.4 

63  47-4 

56-4 

63  16.4 

54-5 

62  44.  I 

52.6 

62  10.  5 

50.8 

30 

20 

66  22.  3 

55-5 

65  50.  2 

53-4 

65  16.3 

51-5 

64  40.  8 

49-5 

64  04.  0 

47-7 

20 

10 

68  23.  I 

52.1 

67  47.  7 

49-9 

67  10.5 

47-9 

66  31.7 

45-9 

65  51-  7 

44.1 

10 

1 

00 

70  18.  I 

47-9 

69  38.  9 

45-7 

68  58.0 

43-7 

68  15.  5 

41.7 

67  32.0 

39-8 

1 

00 

0 

50 

72  04.  8 

42.8 

71  21.5 

40.  6 

70  36.  5 

38.7 

69  50-  5 

36.7 

69  03.  0 

34-9 

0 

50 

40 

73  40.  8 

36.6 

72  52-9 

34-6 

72  03.9 

32.6 

71  13.8 

30-9 

70  22.  7 

29-3 

40 

30 

75  o2.  3 

29.  2 

74  10.3 

27.4 

73  16.5 

25-7 

72  23.3 

24-3 

71  28.9 

22.  9 

30 

20 

76  05.  8 

20.  5 

75  09-  5 

19.  I 

74  12.9 

17.8 

73  15- 9 

16.7 

72  18.4 

15-7 

20 

10 

76  46.  I 

10.  6 

75  47-  I 

9.9 

74  48.  0 

9.2 

73  48.  8 

8.6 

72  49-  5 

8.0 

10 

0 

00 

77  o-o 

0.  0 

76  0.  0 

0.  0 

75  o-o 

0.  0 

74  0.0 

0.  0 

73  0.0 

0.  0 

0 

00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

23° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

A/.. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0     / 

0 

0   / 

0 

0 

/ 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6 

00 

o  41.  0 

70.  0 

0  43.0 

69.  0 

0  44.  9 

68.0 

0  46.8 

67.  0 

0  48.8 

66.0 

6 

00 

5 

50 

3  02.0 

70.  I 

3  03-0 

69.  I 

3  04-0 

68.1 

3  04-8 

67.1 

3  05-7 

66.1 

5 

50 

40 

5  22.9 

70.1 

5  23.0 

69.  I 

5  23-0 

68.1 

5  22.9 

67.1 

5  22.8 

66.1 

40 

30 

7  43-7 

70.1 

7  43- 0 

69.  I 

7  42.  I 

68.0 

7  41-0 

67.1 

7  39-7 

66.  I 

30 

20 

10  04.  8 

70.  0 

10  03.  0 

69.  0 

10  01.  2 

68.0 

9  59- 0 

67.  0 

9  56.8 

66.0 

20 

10 

12  25.  6 

69.9 

12  23.0 

68.9 

12  20.  I 

67.9 

12  17.0 

66.9 

12  13.7 

65-9 

10 

5 

00 

14  46.  4 

69.8 

14  42.  8 

68.8 

14  38.  9 

67.8 

14  34-  8 

66.7 

14  3°-  3 

65-7 

5  00 

4 

50 

17  07.  0 

69.7 

17  02.5 

68.6 

16  57.6 

67.6 

16  52.  4 

66.5 

16  46.  8 

65.6 

4  50 

40 

19  27.  6 

69-5 

19  22.  0 

68.4 

19  16.  I 

67.4 

19  09.  8 

66.3 

19  03.  2 

65-3 

40 

30 

21  47.8 

69.3 

21  41.  2 

68.2 

21  34.2 

67.1 

21  26.  9 

66.0 

21  19.  I 

65.  0 

30 

30 

24  07.  9 

69.  0 

24  00.  2 

67.9 

23  52--3 

66.8 

23  43-  7 

65-7 

23  34.  8 

64.6 

20 

10 

26  27.  6 

68.6 

26  19.  0 

67-5 

26  09.  8 

66.4 

26  00.  I 

65-3 

25  49-  9 

64.  2 

10 

i 

00 

28  47.  0 

68.2 

28  37.2 

67.  I 

28  26.  9 

66.0 

28  16.  I 

64.  8 

28  04.  7 

63-7 

4 

00 

3 

50 

31  05.8 

67.7 

30  55- 0 

66.6 

30  43-  7 

65-5 

30  31-  5 

64.3 

30  18.8 

63.2 

3 

50 

40 

33   24-  5 

67.  2 

33   12-4 

66.1 

32  59-7 

64.9 

32  46.3 

63-7 

32  32-2 

62.6 

40 

30 

35  42.4 

66.6 

35  29-  2 

65.5 

35  15-  I 

64-3 

35  00-  I 

63.1 

34  44.9 

61.8 

30 

20 

37  59-  7 

66.0 

37  45-  0 

64.8 

37  29-  7 

63-5 

37  13-  5 

62.3 

36  56.  7 

61.  0 

20 

10 

40  16.  2 

65.2 

40  00.  2 

64.  0 

39  43-  5 

62.  7 

39  25-8 

61.5 

39  07-  3 

60.  2 

10 

3 

00 

42  31.9 

64.4 

42  14.4 

63.1 

41  56-  I 

61.8 

41  36.9 

60.5 

41  16.  9 

59-3 

3 

00 

2 

50 

44  46.5 

63-4 

44  27.6 

62.  I 

44  07.  6 

60.8 

43  46.  7 

59-4 

43  25-  0 

58.2 

2 

50 

40 

47  00.  0 

62.3 

46  39-  3 

61.  0 

46  17.  7 

59-6 

45  55- 0 

58.3 

45  31-5 

57- 0 

40 

30 

49  II- 9 

61.  I 

48  49-  5 

59-7 

48  26.  I 

58-3 

48  01.  7 

56.9 

47  36-  2 

55-6 

30 

20 

51  22.3 

59-7 

50  58-  I 

58.2 

50  32.  6 

56.8 

50  06.  I 

55-4 

49  38.  7 

54- 0 

20 

10 

S3  30-  7 

58.1 

53  04-  5 

56.6 

52  36-9 

55-1 

52  08.3 

53-7 

51  38-  7 

52.2 

10 

2 

00 

55  36.  8 

56-3 

55  08.  2 

54-8 

54  38.  5 

53-2 

54  07.  6 

51-8 

53  35-  8 

50-3 

2 

00 

1 

50 

57  40.  0 

54-2 

57  09-  0 

52.6 

56  37-  0 

51- I 

56  03.  7 

49.6 

55  29-  3 

48.0 

1 

50 

40 

59  39-  9 

51.8 

59  06.  3 

50.  2 

5831-5 

48.6 

57  55-  6 

47.1 

57  18.  8 

45-6 

40 

30 

61  35-5 

49.  I 

60  59.  I 

47-5 

60  21.  6 

45-9 

59  43-  I 

44-3 

59  03-  3 

42.8 

30 

20 

63  26.  I 

46.  0 

62  46.8 

44-3 

62  06.  3 

42.7 

61  24.8 

41.2 

60  42.  3 

39-7 

20 

10 

65  lo-  5 

42.3 

64  28.  0 

40.  6 

63  44-  5 

39-1 

63  00.  0 

37-6 

62  14.  5 

36-2 

10 

1 

00 

66  47.  4 

38.1 

66  01.  5 

36.5 

65  14.8 

35- 0 

64  27.  0 

33-  5 

63  38.  8 

32.2 

1 

00 

0 

50 

68  15.  0 

33-3 

67  25.  7 

31.8 

66  35-  7 

30-3 

65  45- 0 

29.  0 

64  53-  7 

27.8 

0 

50 

40 

69  31-3 

27.8 

68  38.  6 

26.  4 

67  45.  6 

25.2 

66  52.  0 

24.  0 

65  57-9 

22.  9 

40 

30 

70  34.  0 

21.7 

69  38.  5 

20.  5 

68  42.  7 

19-5 

67  46.  7 

18.5 

66  50.  0 

17.6 

30 

20 

71  21.  0 

14.8 

70  23.  0 

14.  0 

69  25.  0 

13-3 

68  26.  7 

12.  6 

67  28.  4 

12.  0 

30 

10 

71  50-7 

7-5 

70  50.  7 

7-1 

69  51.2 

6.7 

68  51.6 

6.4 

67  51.8 

6.1 

10 

0 

00 

72  0. 0 

0.  0 

71  0. 0 

0.  0 

70  0.  0 

0.  0 

69  0.  0 

0.  0 

68  0.0 

0.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
An^le. 

Hour 

Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

c    / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

1 

6 

1 

00 

o  oo.  o 

90.  0 

1 

6 

00 

5 

50 

2  29.  9 

90 

I 

2  27.  8 

91.  I 

2  25.5 

92.1 

2  23.4 

93-1 

2  21.  I 

94-  I 

5 

50 

40 

4  59-8 

90 

2 

4  57-6 

91.  2 

4  55-4 

92 

2 

4  53-1 

93-2 

4  50-7 

94.2 

40 

30 

7  29.6 

90 

3 

7  27-5 

91-3 

7  25.1 

92 

3 

7  22.  8 

93-3 

7  20.  I 

94-3 

30 

20 

9  59-6 

90 

4 

9  57-4 

91.4 

9  55- 0 

92 

4 

9  52-4 

93-4 

9  49-6 

94-4 

20 

10 

12  29.  4 

90 

4 

12  27.  2 

91-5 

12  24.  8 

92 

5 

12  22.  I 

93-5 

12  19.  0 

94-5 

10 

5 

00 

14  59-  4 

90 

5 

14  57-  I 

91.  6 

14  54-  5 

92 

6 

14  51-7 

93-7 

14  48.  5 

94-7 

5 

00 

4 

50 

17  29-3 

90 

6 

17  26.  9 

91.7 

17  24.  2 

92 

7 

17  21.3 

93-8 

17  17.9 

94.8 

4 

50 

40 

19  59.  2 

90 

7 

19  56.  8 

91.8 

19  54-  0 

92 

9 

19  50.  8 

93-9 

19  47.  2 

95- 0 

40 

30 

22  29. 1 

90 

8 

22  26.  7 

91.9 

22  23.  7 

93 

0 

22  20.  5 

94.1 

22  16.  5 

95-2 

30 

20 

24  59.  0 

90 

9 

24  56.4 

92.  0 

24  53-4 

93 

I 

24  49-  9 

94-3 

24  45-  9 

95-3 

20 

10 

27  28.8 

91 

0 

27  26.  2 

92.  2 

27  23. I 

93 

3 

27  19-3 

94.4 

27  15- I 

95-5 

10 

4 

00 

29  58.8 

91 

2 

29  56.  I 

92-3 

29  52.  7 

93 

5 

29  48.  8 

94.6 

29  44-3 

95-8 

4 

00 

3 

50 

32  28.  7 

91 

3 

32  25.8 

92.5 

32  22.  2 

93 

6 

32  18.  2 

94.8 

32  13-3 

96.  0 

3 

50 

40 

34  58-  5 

91 

4 

34  55-  6 

92.  6 

34  51-9 

93 

8 

34  47-  6 

95-1 

34  42-4 

96-3 

40 

30 

37  28.4 

91 

5 

37  25.2 

92.8 

37  21.4 

94 

0 

37  16.9 

95-3 

37  II- 5 

96.6 

30 

20 

39  58-2 

91 

7 

39  55-  I 

93- 0 

39  51-0 

94 

3 

39  46.  I 

95-6 

39  40.  3 

96.9 

20 

10 

42  28.  0 

91 

8 

42  24.  8 

93-2 

42  20.5 

94 

5 

42  15-3 

95-9 

42  09.  I 

97.2 

10 

3 

00 

44  57-9 

92 

0 

44  54-4 

93-4 

44  49-9 

94 

8 

44  44.  4 

96.2 

44  37-8 

97-6 

3 

00 

2 

50 

47  27-  7 

92 

2 

47  24-0 

93-7 

47  19-2 

95 

I 

47  13-4 

96.6 

47  06.  2 

98.  I 

2 

50 

40 

49  57-  5 

92 

4 

49  53-  7 

93-9 

49  48.  5 

95 

5 

49  42.  2 

97.0 

49  34-  5 

98.6 

40 

30 

52  27.2 

92 

6 

52  23.  I 

94.2 

52  17.6 

95 

9 

52  10.9 

97-5 

52  02.8 

99-2 

30 

20 

54  57-  0 

92 

8 

54  52.  6 

94.6 

54  46.  8 

96 

3 

54  39-  4 

98.0 

54  30-  6 

99-8 

20 

10 

57  26.  7 

93 

I 

57  21.9 

95- 0 

57  15-6 

96 

8 

57  07-  8 

98.6 

56  58-  I 

100.5 

10 

2 

00 

59  56-  3 

93 

5 

59  51-3 

95-5 

59  44-4 

97 

4 

59  35-  8 

99.4 

59  25-4 

101.3 

2 

00 

1 

50 

62  26.  0 

93 

8 

62  20.  4 

96.  0 

62  12.  9 

98 

I 

62  03. 6 

100.  2 

61  52.  0 

102.3 

1 

50 

40 

64  55-  5 

94 

3 

64  49.  6 

96.6 

64  41.  3 

98 

9 

64  30.  8 

lOI.  2 

64  18.  2 

103- 5 

40 

30 

67  25.  0 

94 

8 

67  18.  2 

97-4 

67  09.  0 

99 

9 

66  57-5 

102.  5 

66  43-  5 

105.  0 

30 

20 

69  54.  2 

95 

5 

69  46.  8 

98.4 

69  36.  5 

lOI 

2 

69  23-  5 

104.  0 

69  07.  8 

106.  7 

20 

10 

72  23.4 

96 

3 

72  14.8 

99.6 

72  03.6 

102 

8 

71  48.  2 

105.9 

71  30-  5 

108.9 

10 

1 

00 

74  52-  2 

97 

4 

74  42.  3 

lOI.  2 

74  28.  7 

104 

9 

74  II-  5 

108.  4 

73  51-2 

III.  8 

1 

00 

0 

50 

77  20.  6 

99 

0 

77  08.8 

103.4 

76  52-5 

107 

7 

76  32-  5 

III. 8 

76  08.  2 

"5- 7 

0 

50 

40 

79  48.  2 

lOI 

2 

79  33-  7 

106.  6 

79  13-9 

III 

7 

78  49.  4 

116.  5 

78  20.  7 

121.  0 

40 

30 

82  14.3 

104 

9 

81  55- 0 

III.  7 

81  29.  5 

118 

0 

80  59.  5 

123-7 

80  24.  0 

128.7 

30 

20 

84  36.  8 

III 

8 

84  10.  2 

120.  9 

83  35-9 

128 

6 

82  55.8 

135-0 

82  II.  6 

140.  2 

20 

10 

86  47.  9 

128.6 

86  05.  7 

140.  2 

85  17.  I 

148 

0 

84  24.  6 

153-4 

83  30.  0 

157-4 

10 

0 

00 

88  0.0 

180.  0 

87  0. 0 

180.  0 

86  0.0 

180.  0 

85  0. 0 

180.  0 

84  0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5 

50 
40 
30 
20 
10 

2    18.9 

4   48.1 

7  17-4 

9  46.7 

12  15.9 

95- I 

95-2 
95-3 
95-4 
95-5 

2  16.  5 

4  45-6 

7  14-4 

9  43-5 
12  12.  6 

96.  I 

96.  2 

96-3 
96.4 

96.5 

2  14.  I 
4  42.9 
7  ii-S 
9  40.3 
12  08.  9 

97.1 
97.2 
97-3 
97-5 
97.6 

2   11.  7 
4  40.1 
7  08.4 
9  36.8 
12  05.  0 

98.  I 

98.2 

98.3 

98-5 
98.6 

2  09.  2 

4  37-2 

7  05-2 

9  33-1 
12  00.  9 

99-  I 
99-2 

99-3 
99-5 
99-7 

5    50 
40 
30 
20 

10 

1 

5 
4 

00 
50 
40 
30 
20 
10 

14  45-  I 

17    14-2 

19  43-  3 
22  12.  4 

24  41.  4 

27  10.3 

95-7 
95-9 
96.  I 

96-3 
96-5 
96.7 

14  41.4 
17  10.  2 

19  39-  I 
22  07.  8 
24  36.  4 
27  05.0 

96.7 

96.9 

97.1 

97-3 

97-5 
97.8 

14  37-  5 
17  05-9 
19  34-  4 
22  02.  7 
24  31.0 
26  59.0 

97.8 
98.0 
98.2 
98.4 
98.6 
98.9 

14  33-  2 
17  01.3 
19  29.4 
21  57.2 
24  25.  I 
26  52.  6 

98.8 
99.0 
99.2 
99.4 

99-7 
100.  0 

14  28.  6 

16  56-  3 
19  23.9 

21  51-4 
24  18.  6 
26  45.  8 

99.9 
100.  I 
100.3 
100.  5 

100.  8 

101.  I 

5    00 
4    50 
40 
30 
20 
10 

4 

3 

00 
50 
40 
30 
20 
10 

29  39.  2 
32  07.9 

34  36.  7 

37  05-  2 

39  33-  7 
42  02. 0 

96.9 

97.2 

97-5 
97.8 
98.2 
98.6 

29  33-  5 
32  01.8 

34  30-  I 
36  58.  2 
39  26.  2 
41  54.0 

98.  I 

98.4 
98.7 
99.0 
99.4 
99-9 

29  27.  2 

31  55-2 
34  22.9 
36  50-4 
39  17-9 
41  45-  I 

99.2 

99-5 

99.9 

100.3 

100.  7 

101.  2 

29  20.  4 

31  47-7 
34  14-  9 
36  41.8 
39  08.  8 
41  35-2 

100.3 

100.  7 

101.  I 

loi.  5 

102.  0 
102.  6 

29  12.  8 

31  39-7 
34  06.  3 

36  32-5 
38  58-  7 
41  24.4 

loi.  5 

lOI.  9 

102.3 
102.8 

103-3 
103.9 

4    00 
3    50 
40 
30 
20 
10 

3 
2 

00 
50 
40 
30 
20 
10 

44  30.1 
46  58.  I 

49  25.  8 
51  53-2 
54  20.  4 
56  47-  I 

99.0 

99-5 
100.  I 

100.  7 

101.  4 

102.3 

44  21.  5 
46  48.  9 

49  15-9 
51  42.  6 
54  08.  8 
56  34-  5 

100.  4 

101.  0 

loi.  6 
102.3 

103.  I 

104.  I 

44  12.  0 
46  38.  4 
49  04.  8 
51  3°-  6 
53  55-9 
56  20.  2 

lor.  8 

102.  4 

103.  I 
103.9 

104.  8 
105.9 

44  01.4 
46  27.  I 
48  52-  5 
51  17-3 
53  41-  5 
56  04.  7 

103.2 
103.9 
104.  6 

105-  5 

106.  4 

107.  6 

43  49-  7 
46  14.  6 

48  39-  0 
51  02.  7 

53  25-  7 
55  47-  7 

104.5 
105.2 

106.  0 

107.  0 
108.0 
109.3 

3     00 
2    50 
40 
30 
20 
10 

2 

1 

00 
50 
40 
30 
20 
10 

59  13-3 
61  39.0 
64  03.  7 
66  27.  5 
68  49.  7 
71  10.0 

103.2 

104.4 

105- 7 
107.4 
109.4 
III.  8 

58  59-  6 
61  23.9 
63  47.  2 
66  09.  0 
68  29.  3 
70  46.  8 

105.  I 

106.  4 
107.9 
109.7 
112.  0 

114-7 

58  44-3 
61  07.  0 
63  28.  6 

65  48.  5 
68  06.  3 
70  21.  0 

107.  0 

108.  4 
no.  I 
112.  I 

114-  5 
117.  4 

58  27.  2 
60  48.  4 
63  08.  2 
65  25.8 
67  41-3 
69  53-  0 

108.  9 
no.  4 
112.  2 

114- 3 
116.  9 
120.  0 

5808.7 
60  28.  3 
62  45-  8 
65  01.4 
67  14.  0 
69  22.  6 

no.  7 
112.3 
114.  2 
116.  5 
119.  2 
122.  5 

2    00 
1     50 
40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 
10 

73  27.6 
75  41-0 
77  48. 1 

79  44-5 

81  23.9 

82  34.0 

115.  I 

119- 3 
125.0 

144-  5 
160.3 

73  OI-2 
75  IO-2 

77  12.  2 

79  02.  5 

80  34.  3 

81  37.2 

118.  2 
122.  7 
128.8 
136.9 
148.  I 
162.  7 

72  32.0 
74  36-  8 
76  33-7 

78  17-5 

79  42.  6 

80  39.  6 

121.  I 
125.9 

132.1 
140.3 
151.  0 
164.5 

72  00.5 

74  01.  0 

75  52-7 

77  30-  7 

78  49-  5 

79  41-6 

124.0 

128.9 

135-2 

143-3 

153-  5 
166.  I 

71  26.4 
73  22.7 

75  09-4 

76  41.7 

77  55-4 

78  43-3 

126.  6 
131.6 

137-9 
145-8 

155-6 
167.3 

1     00 
0    50 
40 
30 
20 
10 

0 

00 

83     0.0 

180.  0 

82     0. 0 

180.  0 

81     0. 0 

180.  0 

80     0.0 

180.  0 

79     0.0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East, 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0             / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

50 

2  o6.  6 

100.  I 

2  04.  2 

lOI.  I 

2  01.8 

102.  I 

I  58.9 

103.  I 

I  56.4 

104.  I 

5 

50 

40 

4  34-3 

100.  2 

4  31-4 

lOI.  2 

4  28.  2 

102.  2 

4  25.  I 

103.2 

4  21.7 

104.  2 

40 

30 

7  oi.  8 

100.3 

6  58.2 

IOI.3 

6  54.8 

102.3 

6  50.9 

103.3 

6  47.0 

104.3 

30 

20 

9  29.  2 

100.  5 

9  25.3 

loi.  5 

9  21.  2 

102.  5 

9  16.7 

103.5 

9  12.  I 

104.  5 

20 

10 

II  56.6 

100.  7 

II  52.  I 

loi.  7 

II  47.4 

102.  7 

II  42.4 

103.7 

II  37.2 

104.7 

10 

5 

00 

14  23.  9 

100.  9 

14  18.  9 

lOI.  9 

14  13.  6 

102.  9 

14  08.  0 

104.  0 

14  02.  I 

105.0 

5 

00 

i 

50 

16  51.2 

lOI.  I 

16  45.  4 

102.  I 

16  39.  6 

103.  I 

16  33-  3 

104.  2 

16  26.  9 

105.  2 

4 

50 

40 

19  18.  I 

lOI.  3 

19.  12.  I 

102.  4 

19  05.  6 

103.4 

18  58.  7 

104.  5 

18  51.4 

105.5 

40 

30 

21  44.9 

loi.  6 

21  38.3 

102.  7 

21  31.  2 

103-7 

21  23.  7 

104.  8 

21  15.7 

105.8 

30 

20 

24  II.  8 

lOI.  9 

24  04.  6 

103.0 

23  56.8 

104.  I 

23  48.  5 

105.  2 

23  39-  7 

106.  2 

20 

10 

26  38.  4 

102.  2 

26  30.  4 

103.3 

26  22.  I 

104.5 

26  13.  I 

105.6 

26  03.  6 

106.  6 

10 

4 

00 

29  04.  8 

102.  6 

28  56.2 

103.7 

28  47.  2 

104.9 

28  37-3 

106.  0 

28  27.  0 

107.  I 

4 

00 

3 

50 

31  31-0 

103.0 

31  21.7 

104.  2 

31   11.8 

105.4 

31  01.3 

106.5 

30  50.  3 

107.  6 

3 

50 

40 

33  56-9 

103- 5 

33  46.  9 

104.7 

33  36.  3 

105.9 

33  24-  9 

107.  0 

33  12.7 

108.2 

40 

30 

36  22.  5 

104.  0 

36  II.  7 

105.  2 

36  00.  3 

106.5 

35  47-  9 

107.  6 

35  35-0 

108.8 

30 

20 

38  47-9 

104.5 

38  36.  3 

105.8 

38  23.8 

107.  I 

38  10.  6 

108.3 

37  56.  5 

109.5 

20 

10 

41  12.8 

105.2 

41  00.  2 

106.  5 

40  46.  9 

107.8 

40  32.  6 

109.  0 

40  17.  5 

no.  3 

10 

3 

00 

43  37-  2 

105.9 

43  23.8 

107.  2 

43  09.4 

108.  6 

42  54.0 

109.9 

42  37.  6 

in.  2 

3 

00 

: 

2 

50 

46  01.  I 

106.  7 

45  46.  5 

108.  0 

45  31-  I 

109.5 

45  14-5 

no.  8 

44  57-1 

112.  I 

2 

50 

40 

48  24.  4 

107.5 

48  08.  8 

108.  9 

47  52.0 

no.  4 

47  34-  2 

III.  8 

47  15-3 

113-2 

40 

30 

50  47.  0 

108.6 

50  30.  I 

no.  0 

50  12.  I 

III.  5 

49  52-  7 

113-0 

49  32.  S 

114- S 

30 

20 

53  08.  7 

109.7 

52  50.5 

III.  2 

52  31-0 

112.  8 

52  10.  I 

"4-3 

51  48.  I 

"5-9 

20 

10 

55  29-  2 

III.  0 

55  09. 4 

112.  6 

54  48.  3 

114.  2 

54  25.9 

115.8 

54  02.  I 

117.  4 

10 

2 

00 

57  48.  6 

112.  4 

57  27.2 

114.  2 

57  04.3 

"5-9 

56  39-  9 

117.  6 

56  14.  I 

119.  2 

2 

00 

1 

50 

60  06.  2 

114.  2 

59  42.  9 

116.  0 

59  17-9 

117.  8 

58  51-5 

119.  6 

58  23.  9 

121.  3 

1 

50 

40 

62  22.  0 

116.  2 

61  56.5 

118.  I 

61  29.3 

120.  0 

61  00.  4 

121.  8 

60  30.  2 

123.6 

40 

30 

64  35-  0 

118.  6 

64  07.  0 

120.  6 

63  37-  3 

122.  6 

63  06.  0 

124.5 

62  33.  3 

126.3 

30 

20 

66  45.  0 

121.  4 

66  14.  2 

123.6 

65  41.6 

125.  6 

65  07.3 

127.  6 

64  31-4 

129-5 

20 

10 

68  50.  6 

124.9 

68  16.2 

127.  I 

67  40.  7 

129.  2 

67  03.  I 

^3^-3 

66  24.  I 

133-2 

10 

1 

00 

70  50.4 

129.  I 

70  12.8 

131-4 

69  S3-  2 

133-5 

68  52.  I 

135-6 

68  09.  4 

137-6 

1 

00 

0 

50 

72  42.8 

134.2 

72  00.  5 

136.  5 

71   17.0 

138.7 

70  32.0 

140.  7 

69  45.  9 

142.  6 

0 

50 

40 

74  24-  3 

140.  5 

73  38.  0 

142.7 

72  50-  I 

144.9 

72  00.  9 

146.7 

71  10.  7 

148.5 

40 

30 

75  51-7 

148.2 

75  00.7 

150.3 

74  08.  5 

152.2 

73  15-3 

153- 8 

72  21.4 

155-3 

30 

20 

77  00.5 

157.6 

76  04.  9 

159- I 

75  08.  9 

160.  6 

74  12.0 

161.  8 

73  15- 0 

162.  9 

20 

10 

77  44-7 

168.3 

76  45-  9 

169.  2 

75  46.  9 

170.  0 

74  47-  6 

170.7 

73  48.  6 

171-3 

10 

0 

00 

78     0. 0 

180.  0 

77     0.0    180.0 

76     0.  0 

180.  0 

75     0.0 

180.  0 

74     0.0 

I  So.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  vphen  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

•Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5    50 

I  53-7 

105.  I 

I  51.0 

106.  I 

I  48.2 

107.  I 

I  45-5 

108.  I 

I  44.6 

109.  I 

5    50 

40 

4  18.4 

105.  2 

4  18.  0 

106.  2 

4  II- 5 

107.  2 

4  07.9 

108.2 

4  04.2 

109.  2 

40 

30 

6  43.0 

105.4 

636.8 

106.  4 

6  34.  6 

107-4 

6  30.2 

108.  4 

6  25.  6 

109.4 

30 

20 

9  07-5 

105.6 

9  02.  7 

106.  6 

857.6 

107.  6 

8  52-4 

108.6 

8  47.0 

109.  6 

20 

10 

II  31.9 

105.8 

II  26.  3 

106.8 

II  20.  4 

107.8 

II  14.  5 

108.8 

II  08.  2 

109.  8 

10 

5    00 

13  56.  I 

106.  0 

13  49.8 

107.  0 

13  43-  I 

108.  I 

13  36-  2 

109.  I 

13  29.  I 

no.  I 

5    00 

1    50 

16  20.  I 

106.3 

16  12.  9 

107.3 

16  05.  5 

108.  4 

15  57-7 

109.4 

15  49-  8 

no.  4 

4    50 

40 

18  43.  8 

106.6 

18  36.  0 

107.  6 

18  27.  7 

108.  7 

18  19.  I 

109.7 

18  10.  I 

no.  8 

40 

30 

21  07.4 

106.  9 

20  58.  7 

108.  0 

20  49.  4 

109.  I 

20  30.  0 

no.  I 

20  30.  I 

III.  2 

30 

30 

23  30-  7 

107.3 

23  21.  2 

108.  4 

23  II-  I 

109-5 

23  00.  6 

no.  5 

22  49.  7 

III.  6 

20 

10 

25  53-7 

107.7 

25  43-  2 

108.8 

25  32-3 

109.9 

25  20.  7 

III.  0 

25  08.  9 

112.  I 

10 

4    00 

28  16.  2 

108.  2 

28  04.  9 

109.3 

27  S3-0 

no.  5 

27  40.  5 

III.  6 

27  27.5 

112.  7 

4    00 

3    50 

30  38-  4 

108.8 

30  26.  0 

109.9 

30  13-  I 

III.  I 

29  59-  7 

112.  2 

29  45-  5 

113- 3 

3    50 

40 

33  oo-o 

109.4 

32  46.  8 

no.  5 

32  32-  8 

III.  7 

32  18.  I 

112.  8 

32  02.8 

114.  0 

40 

30 

35  21.3 

no.  0 

35  06.8 

III.  2 

34  51-7 

112.  4 

34  36-  0 

113.  6 

34  19-  5 

114.  7 

30 

30 

37  41-8 

no.  8 

37  26.3 

112.  0 

37  09.  9 

113-  2 

36  52-9 

114- 4 

36  35-  I 

115.  6 

20 

10 

40  01.  7 

III.  6 

39  44-9 

112.  9 

39  27.3 

114.  I 

39  09.  0 

115- 3 

38  49-  9 

116.  5 

10 

3    00 

42  20.  5 

112.  5 

42  02.  6 

113-8 

41  43-  7 

115-0 

41  23.9 

116.  3 

41  03.4 

"7-5 

3    00 

2    50 

44  38-  5 

113- 5 

44  19.  2 

114.  8 

43  58.9 

116.  I 

43  37-  3 

117- 5 

43  15-7 

118.7 

2    50 

40 

46  55-  5 

114.  6 

46  34.  8 

116.  0 

46  12.8 

117- 3 

45  50-0 

118.  7 

45  26.  3 

120.  0 

40 

30 

49  II.  I 

115- 9 

48  48.  7 

117- 3 

48  25.  I 

118.  7 

48  00.  7 

120.  I 

47  35-  2 

121.  4 

30 

20 

51  25.  I 

117- 3 

51  01.  I 

118.  8 

50  35-  8 

120.  2 

50  09.  3 

121.  6 

49  42.  0 

123.0 

20 

10 

53  37-3 

119.  0 

53  II- 3 

120.5 

52  44.  I 

122.  0 

52  16.  0 

123.4 

51  46.6 

124.8 

10 

2    00 

55  47-3 

120.8 

55  19-4 

122.  4 

54  50.0 

123.9 

54  19-  5 

125-4 

53  48.0 

126.8 

2    00 

1    50 

57  54-6 

122.  9 

57  24-4 

124.5 

56  52-  7 

126.  I 

56  20.  I 

127.  6 

55  46.  2 

129.  I 

1    50 

40 

59  58.9 

125-3 

59  26.  3 

127.0 

58  52-  I 

128.6 

58  16.  9 

130.  I 

57  40-  5 

131-7 

40 

30 

61  59.0 

128.  I 

61  23. 7 

129.8 

60  46.  9 

131- 4 

60  09.  0 

133-0 

59  30.  2 

134.6 

30 

20 

63  54-  5 

131-3 

63  16.  2 

133-0 

62  36.  6 

134-7 

61  55-7 

136-3 

61  14.  0 

137-8 

20 

10 

65  43-  7 

135-0 

65  02.4 

136.8 

64  19.  7 

138.4 

63  35-  9 

140.  0 

62  51.  2 

141.5 

10 

1    00 

67  25.8 

139-4 

66  41.  I 

141.  I 

65  55-  I 

142.7 

65  08.  I 

144.2 

64  20.  3 

145.6 

1    00 

0    50 

69  17.7 

144.4 

68  10.3 

146.  0 

67  21.  0 

147-5 

66  31.  0 

148.9 

65  40.  I 

150.2 

0    50 

40 

70  19.  7 

150.  I 

69  27.9 

151.  6 

68  35-  5 

153-0 

67  42.  3 

154.2 

66  48.  6 

155-4 

40 

30 

71  27.0 

156-7 

70  32.0 

157-9 

69  36-  5 

159.0 

68  40.  7 

1 60.  0 

67  44.  6 

161.  0 

30 

20 

72  17.6 

163.9 

71  20.  2 

164.8 

70  22.  2 

165.6 

69  24.  2 

166.  4 

68  25.  9 

167.  I 

20 

10 

72  49-3 

171. 8 

71  49-9 

172.3 

70  50.4 

172.7 

69.  50.  9 

173-  I 

68  51.4 

173-4 

10 

0    00 

73     o-o 

180.  0 

72     0. 0 

180.  0 

71     0. 0 

180.  0 

70    0. 0 

180.  0 

69     0. 0 

1 80.  0 

0  00 

In  North  declination,  when  the  star  is  risinp;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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1 

20° 

21° 

23° 

33° 

24° 

1 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

50 

I  39-7 

no. I 

I  37-0 

III. I 

I  34.0 

112. 1 

I  31.0 

113. 1 

I  28. 1 

114.1 

5 

50 

40 

4  00.5 

no. 2 

3  56.7 

III. 2 

3  52-9 

112. 2 

3  48.8 

"3-2 

3  44-9 

114.2 

40 

30 

6  21.  I 

IIO.4 

6  16.  4 

III. 4 

6  II.  5 

112. 4 

6  06.5 

"3-4 

6  01.5 

1 14.4 

30 

20 

8  41.6 

no. 6 

835-8 

III. 6 

8  30.1 

112. 6 

8  24.  I 

113.6 

8  17.9 

114.6 

20 

10 

II  01.  7 

110.8 

10  55-2 

111.8 

10  48.  2 

112.8 

10  41.  2 

113.8 

10  34.1 

114.8 

10 

5 

00 

13  21.8 

III. I 

13  14.2 

112. 1 

13  06.4 

113-1 

12  58-3 

114.2 

12  49.9 

"5-2 

5 

00 

4 

50 

15  41-4 

III. 4 

15  32.8 

112. 5 

15  24-0 

"3-5 

15  14-8 

1 14.5 

15  05-  4 

"5-5 

4 

50 

40 

18  00.  9 

III. 8 

17  51.2 

112. 9 

17  41-3 

"3-9 

17  31.0 

1 14.9 

17  20.  5 

"5-9 

40 

30 

20  19.  8 

112. 2 

20  09.  I 

113-3 

19  58.  I 

"4-3 

19  46.  7 

"5-3 

19  35-0 

116. 4 

30 

20 

22  38.4 

112. 7 

22  26.  6 

113.8 

22  14.  6 

114.8 

22  02.  0 

"5-8 

21  49.  0 

116. 9 

20 

10 

24  56-4 

113-2 

24  43-  7 

1 14-3 

24  30-  3 

"5-3 

24  16.  5 

116:4 

24  02.  3 

117.4 

10 

i 

00 

27  14.0 

113.8 

27  00.  0 

114.9 

26  45-  S 

"5-9 

26  30.  5 

117.0 

26  15.  0 

118.1 

4 

00 

3 

50 

29  30.  7 

114.4 

29  15.6 

115-5 

28  59.  I 

116.6 

28  43-  6 

"7-7 

28  26.  8 

118.8 

3 

50 

40 

31  47- 0 

115.1 

31  30-  5 

116. 2 

31  13-5 

"7-4 

30  55-  9 

"8-5 

30  37-7 

119. 6 

40 

30 

34  02.3 

II5-9 

33  44-7 

117. 0 

33  26.  I 

118. 2 

33  07-  2 

"9-3 

32  47-  6 

120.5 

30 

20 

36  16.7 

116. 8 

35  57-5 

"7-9 

35  37-8 

119. 1 

35  17-2 

120.2 

34  56-  I 

121.4 

20 

10 

38  30.  0 

117.8 

38  09. 4 

118.9 

37  48.  I 

120. 1 

37  26.  I 

121.3 

37  03.  4 

122.5 

10 

3 

00 

40  42.  I 

118. 8 

40  19.9 

120.0 

39  57-  2 

121. 2 

39  33-  5 

122.4 

39  09-1 

123.6 

3 

00 

3 

50 

42  52.7 

120.0 

42  29.  0 

121. 2 

42  04.4 

122.4 

41  39-  I 

123.7 

41  13.  I 

124.9 

2 

50 

40 

45  OI-8 

121.3 

44  36-  3 

122.6 

44  10.  I 

123-8 

43  42.  8 

125. 1 

43  14-9 

126.3 

40 

30 

47  08.  8 

122.8 

46  41.  5 

124.1 

46  13-3 

125-3 

45  44-  5 

126.6 

45  14-7 

127.9 

30 

20 

49  13-8 

124.4 

48  44.  6 

125-7 

48  14-  5 

127.0 

47  43-  5 

128.3 

47  II.  6 

129.6 

20 

10 

51  16.  2 

126.2 

50  45-  0 

127.6 

50  12.  7 

128.9 

49  39-  6 

130.2 

49  05-  8 

13 1. 6 

10 

2 

00 

53  15-7 

128.2 

52  42.  I 

129.6 

52  07.  8 

131-0 

51  32.4 

132.3 

50  56.  3 

133-6 

2 

00 

1 

50 

55  II- 6 

130-5 

54  35-  7 

131-9 

53  59-0 

133-3 

53  21.3 

134.6 

52  43-0 

135-9 

1 

50 

40 

57  03-  4 

133-1 

56  25.  0 

134-5 

55  45-  9 

135-9 

55  05.  7 

137-2 

54  24-  8 

138.5 

40 

30 

58  50.  2 

136.0 

58  09.  3 

137-4 

57  27.5 

138-7 

56  45-  0 

140.0 

56  01.  6 

141-3 

30 

20 

60  31.4 

139-2 

59  47-  7 

140.6 

59  03-  3 

141.9 

58  18.  I 

143.2 

57  32-  I 

144.4 

20 

10 

62  05.  6 

142.8 

61  19.  2 

144.2 

60  32.  0 

145-5 

59  44-2 

146.7 

58  55-  7 

147.9 

10 

1 

00 

63  32.0 

146.9 

62  42.  6 

148.2 

61  52.9 

149.4 

61  02.  3 

150.5 

60  II.  4 

151.6 

1 

00 

0 

50 

64  48.  7 

151-4 

63  56-7 

152.6 

63  04.  2 

153-7 

62   II.  2 

154-7 

61  18.  I 

155-7 

0 

50 

40 

65  54-  7 

156.4 

65  00.  0 

157-5 

64  05.  3 

158.4 

63  10.  0 

159-3 

62  14.  4 

160. 1 

40 

30 

66  44.  0 

161. 9 

65  51-3 

162.7 

64  54-  3 

163.4 

63  57-  2 

164. 1 

62  59.7 

164.8 

30 

20 

67  27.  6 

167.7 

66  29.  0 

168.2 

65  30-  5 

168.8 

64  31-7 

169.3 

63  32.  9 

169.7 

20 

10 

67  51.8 

173-8 

66  52.  2 

174.1 

65  51-6 

174-3 

64  52.  9 

174.6 

63  53-  5 

174.8 

10 

0 

00 

68     0.0 

iSo.o 

67     0. 0 

180.0 

66     0. 0 

180.0 

65     0. 0 

180.0 

64    0.  0 

180.0 

0 

00 

In  North  declination 

,  when  t 

be  star  is  risi 

ng  or  East  of  the  meridian,  the  tabulated : 

azimuths  are  reckone 

i  from  North  to  East; 

and  w 

hen  the  star  is  sett 

ingjjr  W 

'est  of  the  jn 

eridian,  the  tabulated  azimuths  are  reckoi 

led  from  North  to  W 

est. 

Ir 

1  Sout 

h  declination 

,  when  t 

he  star  is  risi 

xigcr  Ea 

st  of  the  mer 

idian,  th 

e  tabulated ; 

azimuths 

>  are  reckone 

ifromS< 

)uth  to  East 

End  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West, 
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©<' 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0     / 

0 

0      / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6 

00 

o  oo.  o 

90.0 

0  03.1 

89.0 

0  06.3 

88.0 

0  09.  4 

87.0 

0  12.  6 

86.0 

6 

00 

5 

50 

2  29.  8 

90 

I 

2  33- 0 

89.1 

2  35-9 

88 

I 

2  39.  I 

87.1 

2  42. 1 

86.1 

5 

50 

40 

4  59-6 

90 

3 

5  02.7 

89-3 

5  05.7 

88 

3 

5  08.7 

87-3 

5  II- 5 

86.3 

40 

30 

7  29.4 

90 

4 

7  32.6 

89.4 

7  35-4 

88 

4 

7  38.3 

87.4 

7  40.9 

86.4 

30 

30 

9  59-2 

90 

5 

10  02.  2 

89-5 

10  05.  2 

88 

5 

10  07.  9 

87-5 

10  10.  4 

86.5 

30 

10 

12  29.  4 

90 

7 

12  32.  I 

89.6 

12  34.9 

88 

7 

12  37.6 

87.6 

12  40.  0 

86.6 

10 

5 

00 

14  58-  7 

90 

8 

15  01.8 

89.8 

15  04-  7 

88 

7 

15  07.2 

87.7 

15  09-  5 

86.7 

5 

00 

i 

50 

17  28.  6 

90 

9 

17  31-7 

89.9 

17  34-  4 

88 

8 

17  37- 0 

87.8 

17  39-0 

86.8 

4 

50 

40 

19  58.3 

91 

I 

20  01.  4 

90.0 

20  04.  2 

89 

0 

20  06.  6 

87.9 

20  08.  6 

86.9 

40 

30 

22  28.  0 

91 

2 

22  31.3 

90.2 

22  34.0 

89 

I 

22  36.4 

88.0 

22  38.  2 

86.9 

30 

30 

24  57-  8 

91 

4 

25  01.  0 

90-3 

25  03.8 

89 

2 

25  06.  0 

88.  I 

25  07.7 

87.0 

20 

10 

27  27.  6 

91 

6 

27  30.8 

90-5 

27  33-4 

89 

3 

27  35-8 

88.2 

27  37-3 

87.1 

10 

4 

00 

29  57-3 

91 

.7 
/ 

30  00.  6 

90.6 

30  03.  3 

89 

4 

30  05.  4 

88.3 

30  c6.  9 

87.1 

4 

00 

3 

50 

32  27.0 

91 

9 

32  30-  5 

90.7 

32  33-  I 

89 

5 

32  35-2 

88.4 

32  36.  6 

87.2 

3 

50 

40 

34  56.  7 

92 

I 

35  oo-  I 

90.9 

35  03.  0 

89 

7 

35  04-8 

88.4 

35  06.2 

87.2 

40 

30 

37  26.4 

92 

3 

37  30-  I 

91.0 

37  32-  7 

89 

8 

37  34-  7 

88.5 

37  35-8 

87-3 

30 

30 

39  56.  0 

92 

5 

39  59-  7 

91.2 

40  02.  5 

89 

9 

40  04.  5 

88.6 

40  05.  4 

87-3 

30 

10 

42  25.  7 

92 

8 

42  29.  6 

91.4 

42  32-  2 

90 

0 

42  34-  2 

88.7 

42  35-0 

87-3 

10 

3 

00 

44  55-3 

93 

0 

44  59-2 

91.6 

45  02.  I 

90 

2 

45  04-  0 

88.8 

45  04-  7 

87.4 

3 

00 

3 

50 

47  24.9 

93 

3 

47  29.0 

91.8 

47  31-8 

90 

3 

47  33-7 

88.8 

47  34-  3 

87.4 

2 

50 

40 

49  54-4 

93 

6 

49  58-6 

92.0 

50  01.  7 

90 

5 

50  03.  4 

88.9 

50  04.  0 

87.4 

40 

30 

52  23.9 

93 

9 

52  28.4 

92.2 

52  31-4 

90 

6 

52  33-  2 

89.0 

52  33-  5 

87-3 

30 

30 

54  53-  3 

94 

3 

54  58-0 

92.5 

55  01.3 

90 

8 

55  03.  0 

89.  I 

55  03-  2 

87-3 

30 

10 

57  22.6 

94 

7 

57  27.6 

92.8 

57  31-0 

91 

0 

57  32.8 

89.  I 

57  32-9 

87-3 

10 

2 

00 

59  51-  9 

95 

2 

59  57-2 

93-2 

60  00.  8 

91 

2 

60  02.  5 

89.  2 

60  02.  4 

87.2 

3 

00 

1 

50 

62  21.  0 

95 

8 

62  26.8 

93-6 

62  30.  5 

91 

4 

62  32.3 

89-3 

62  32.  0 

87.1 

1 

50 

40 

i   64  50.  0 

96 

4 

64  56.2 

94.1 

65  00.3 

91 

7 

65  02.  I 

89-3 

65  01.  7 

87.0 

40 

30 

67  18.7 

97 

2 

67  25.8 

94.6 

67  29.8 

92 

0 

67  31-9 

89.4 

67  31-0 

86.8 

30 

30 

69  47. 1 

98 

2 

69  54.9 

95-3 

69  59-7 

92 

4 

70  01.  6 

89-5 

70  CO.  8 

86.6 

30 

10 

72  15.2 

99 

4 

72  23.9 

96.1 

72  29.  I 

92 

9 

72  31-5 

89-5 

72  30.  2 

86.2 

10 

1 

00 

74  42.  6 

lOI 

0 

74  52-6 

97-3 

74  58-  9 

93 

5 

75  oi-  3 

89.6 

74  59-  8 

85-7 

1 

00 

0 

50 

77  09.0 

103 

3 

77  21.0 

98.9 

77  28.2 

94 

3 

77  31- I 

89.7 

77  29.0 

85.1 

0 

50 

40 

79  33- & 

106 

5 

79  48.  5 

lOI.I 

79  57-6 

95 

5 

80  00.  8 

89.7 

79  58-  I 

84.0 

40 

30 

81  55-  S 

III 

7 

82  15.0 

104.8 

82  26.0 

97 

4 

82  30.  6 

89.8 

82  26.  5 

82.2 

30 

30 

84  10.  2 

120 

9 

84  37- 1 

III. 7 

84  54-4 

10 1 

2 

85  00.  4 

89.9 

84  54.  6 

78.5 

30 

10 

86  05.  7 

140 

2 

86  47.  9 

128.6 

87  18.  7 

III 

8 

87  30.  2 

89.9 

87  18.  7 

68.1 

10 

0 

00 

87  0. 0 

180.0 

88  0.0 

180.0 

89  0  0 

180.  0 

90  0. 0 

Ind. 

89  0. 0 

0.0 

0 

00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  EasU 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabtilated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

8° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o    / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6 

00 

o  15.6 

85.0 

0  18.8 

84.0 

0  21.  9 

83.0 

0  25.  0 

82.0 

0  28.  2 

81.0 

6 

00 

5 

50 

2  45.0 

85.1 

2  47-8 

84.  I 

2  50-5 

83.1 

2  53 

5 

82.1 

2  56.2 

81 

I 

5 

50 

40 

5  14-2 

85-3 

5  16.8 

84-3 

5  19-4 

83-3 

5  21 

8 

82.3 

5  24-  I 

81 

2 

40 

30 

7  43-6 

85-4 

7  45-9 

84.4 

7  48.1 

83-3 

7  50 

3 

82.3 

7  52.2 

81 

3 

30 

20 

10  12.  7 

85-5 

10  15.0 

84.4 

10  16.  9 

83-4 

10  18 

7 

82.4 

10  20.  3 

81 

4 

20 

10 

12  42. 2 

85.6 

12  44.  I 

84-5 

12  45-  7 

83-5 

12  47 

3 

82.5 

12  48.  4 

81 

4 

10 

5 

00 

15  II. 4 

85.6 

15  13-  I 

84.6 

15  14.6 

83.6 

15  15 

7 

82.5 

15  16.5 

81 

5 

5 

00 

4 

50 

17  40.9 

85-7 

17  42.3 

84.7 

17  43-  5 

83.6 

17  44 

3 

82.6 

17  44.7 

81 

5 

4 

50 

40 

20  10.  2 

85.8 

20  II.  4 

84.7 

20  12.  3 

83-7 

20  12 

7 

82.6 

20  12.  8 

81 

5 

40 

30 

22  39.7 

85.8 

22  40.  6 

84.8 

22  41.  I 

83-7 

22  41 

3 

82.6 

22  41.  I 

81 

5 

30 

20 

25  OQ.  0 

84.9 

25  09-8 

84.8 

25  10.  0 

83-7 

25  oq 

8 

82.6 

25  09-  I 

81 

5 

20 

10 

27  38-4 

85-9 

27  39.0 

84.8 

27  39.0 

83-7 

27  38 

5 

82.6 

27  37-1 

81 

4 

10 

4 

00 

30  07.  8 

86.0 

30  08.  I 

84.8 

30  07.  9 

83-7 

30  06 

8 

82.5 

30  05.  3 

81 

3 

4 

00 

3 

50 

32  37-3 

86.0 

32  37-3 

84.8 

32  36.  7 

83.6 

32  35 

5 

82.4 

32  33-4 

81 

2 

3 

50 

40 

35  06.  7 

86.0 

35  06.  5 

84.8 

35  05-6 

83-5 

35  03 

8 

82.3 

35  01.4 

81 

I 

40 

30 

37  36.2 

86.0 

37  35-7 

84.7 

37  34-4 

83-5 

37  32 

4 

82.2 

37  29.  5 

81 

0 

30 

20 

40  05.  5 

86.0 

40  04.  8 

84.7 

40  03.  2 

83-4 

40  00 

6 

82.1 

39  57-3 

80 

8 

20 

10 

42  35-  I 

86.0 

42  34- 0 

84.6 

42  32.0 

83.2 

42  29 

I 

81.9 

42  25.  I 

80 

5 

10 

3 

00 

45  04.  3 

85-9 

45  03-  I 

84-5 

45  oo-  7 

83.1 

44  57 

2 

81.7 

44  52-8 

80 

3 

3 

00 

3 

50 

47  33- 9 

85-9 

47  32- I 

84.4 

47  29.  3 

82.9 

47  25 

5 

81.4 

47  20.  5 

80 

0 

2 

50 

40 

50  03-  I 

85.8 

50  01.  2 

84.2 

49  58.  I 

82.7 

49  53 

5 

81.  I 

49  47-  8 

79 

6 

40 

30 

52  32.6 

85-7 

52  3°-  I 

84.0 

52  26.4 

82.4 

52  21 

4 

80.8 

52  12.  I 

79 

2 

30 

20 

55  01.9 

85.6 

54  59-  2 

83.8 

54  55-  0 

82.1 

54  49 

2 

80.4 

54  42.  0 

78 

6 

20 

10 

57  31-5 

85-4 

57  28.0 

83-5 

57  23-2 

81.7 

57  16 

8 

79-9 

57  08.8 

78 

0 

10 

2 

00 

60  00.  5 

85.2 

59  56-9 

83.2 

59  51-4 

81.2 

59  44 

I 

79-3 

59  35- 0 

77 

3 

2 

00 

1 

50 

62  30.  0 

84.9 

62  25.  5 

82.8 

62  19.  4 

80.6 

62  II 

2 

78.5 

62  01.  0 

76 

4 

1 

50 

40 

64  59.6 

84.6 

64  54.  2 

82.3 

64  47.  0 

79-9 

64  37 

5 

77.6 

64  26.  2 

75 

3 

40 

30 

67  28.0 

84.2 

67  22.  2 

81.6 

67  14.2 

79.0 

67  03 

8 

76.5 

66  50.  7 

74 

0 

30 

20 

69  57.0 

83.6 

69  50-  5 

80.  7 

69  41.  I 

77-9 

69  28 

7 

75-  I 

69  14.  0 

72 

3 

20 

10 

72  26.  0 

82.9 

72  18.  0 

79.6 

72  07.0 

76.4 

71  53 

2 

73-2 

71  35-8 

70 

2 

10 

1 

00 

74  54-  2 

81.9 

74  45-  0 

78.1 

74  32-0 

74.4 

74  15 

6 

70.9 

73  55-6 

67 

4 

1 

00 

0 

50 

77  22.5 

80.5 

77  II. 0 

76.  0 

76  55-3 

71.7 

76  35 

5 

67.6 

76  12.  0 

63 

6 

0 

50 

40 

79  49-  6 

78.3 

79  35-4 

72.9 

79  16.  0 

67.7 

78  51 

8 

62.  9 

78  23.4 

58 

4 

40 

30 

82  15.5 

74.8 

81  56.  5 

67.9 

81  31-5 

61.6 

81  01 

0 

55-9 

80  25.  7 

50 

8 

30 

20 

84  37-6 

68.0 

84  10.  9 

58.8 

83  36.  7 

51-1 

82  56 

7 

44.6 

82  12.  5 

39 

4 

20 

10 

86  48.  2 

51.2 

86  06.  0 

39-6 

85  17-3 

31.8 

84  24.  9 

26.  4 

83  3°-  3 

22.  4 

10 

0 

00 

88  0.0 

0.  0 

87  0. 0 

0.  0 

86  0.0 

0.  0 

85  0.0 

0.  0 

84  0. 0 

0.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


4 
S 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


10° 


Alt. 


Az. 


o    / 


o  31.2 

2  58.8 

5  26.4 

7  54-1 
10  21.  7 
12  49.4 

IS  17-  I 
17  44.  8 

20  12.  6 

22  40.  4 

25  08.  o 

27  35-6 


30  03-  2 
32  30-8 
34  58-  3 
37  25.6 

39  53-  I 
42  20.  2 


44  47- 
47  14- 
49  40- 
52  07. 

54  33- 
56  59- 


59  24-  4 
61  48.  9 
64  12.  6 
66  35.3 
68  56.  7 
71  16.0 

73  32-6 
75  45- o 
77  51-0 
79  47-  o 

81  25.  o 

82  34.  4 


83 


o.  o 


80. 
80. 
80. 
80. 
80. 
80. 


80.  5 
80.  5 
80.  5 
80.4 
80.4 
80.3 

80.2 

80.0 

79-9 

79-7 

79-5 
79.2 

78.9 

78.5 
78.1 

77-5 
76.9 
76.  2 

75-4 
74-3 
73-1 

71-5 
69.6 
67.  2 

64.  I 

60.  o 

54-4 

46.4 

35-  I 
19.4 


11= 


Alt. 


o.  o 


o  34-3 
3  OI-4 
5  28.6 

7  55-5 
10  22.  9 

12  50.  I 

15  17-4 
17  44.6 
20  II.  9 
22  39.  I 
25  06.3 
27  33-4 

30  00.  5 
32  27.5 
34  54- 
37  21. 
39  47- 
42  14- 


Az. 


44  40.  8 
47  06.9 
49  32-8 
51  58-4 
54  23.4 
56  47-  9 

59  II- 9 
61  34-9 
63  57-2 

66  17.8 

67  37- o 
70  53-  5 

73  06.  7 , 
75  14-7 
77  15- 6 

79  04-  5 

80  35.  2 

81  37-5 


79.0 
79.  I 
79.2 

79-3 
79-4 
79-4 


79- 
79- 
79- 
79- 
79- 
79- 


79.0 
78.9 

78.7 
78.4 
78.2 

77-9 

77-5 
77.0 

76.5 
75-9 
75-2 
74-4 

73-4 
72-3 
70.8 
69.  I 
67.  o 
64.4 

61.  o 

56.5 

50.  6 
42.  5 
31.6 
17.  I 


12= 


Alt. 


o    / 


o  37- 
3  04- 
5  30- 
7  57- 

10  23. 

12  50. 


o.  o 


o.  o 


15  17-4 

17  44.  2 

20  10.  8 

22  37-5 
25  04.  I 

27  30-7 

29  57.  2 
32  23.6 
34  49-  9 
37  i6.o 
39  42.  o 
42  07.  7 

44  33-  3 
46  58.  5 
49  23.  4 
51  47-9 
54  II- 9 
56  35-  I 

58  57-8 
61  19.  3 
63  39.  6 

65  58.  3 
68  14.8 
70  26.  2 


Az. 


72  37- 
74  41- 
76  37- 

78  19. 

79  43- 

80  39. 


o.  o 


78.0 
78.1 
78.2 
78.3 

78.3 
78.4 

78.4 
78.4 
78-3 
78.3 
78.2 
78.0 


13= 


Alt. 


77- 
77- 
77- 
77- 
76. 
76. 

76. 

75- 
75- 
74- 

73- 
72. 


71-5 
70-3 
68.7 

66.8 

64-5 
61.6 

58.0 

53-3 
47-2 

39-1 
28.5 

15-3 


o.  o 


o  40.5 
3  06.5 
5  32-5 
7  58-7 
10  24.  8 
12  50.9 

IS  17- I 
17  43-4 
20  09.  3 

22  35-4 
25  01.  4 
27  27.3 


29  53- 
32  19- 
34  44- 
37  09- 
39  35- 


42  00.  2 

44  24.  7 
46  49.  o 
49  12.9 

51  36-3 
53  59- o 
56  20.  9 

58  41-8 
61  01.  7 
63  20.  I 
65  36.  S 

67  50-3 
70  00.  7 

72  06.  6 

74  06.  o 

75  56.  I 

77  33- o 

78  50.  7 

79  41-9 


Az. 


77.0 


77- 
77- 
77- 
77- 
77- 


77-4 
77-3 
77-3 
77-2 
77.  I 
76.9 

76.7 

76.  S 

76.  2 

75-9 
75-6 

75-2 

74-7 
74.  I 

73-5 
72.8 
71.9 
70.9 

69.7 
68.3 
66.6 

64- 5 
62.  I 

59-0 

55-2 

50-3 
44.  I 
36.  I 
26.  o 
13-8 


14= 


Alt. 


80  o.  o 


o.  o 


o  43-6 
3  08.9 

5  34-3 

7  59-9 

10  25.4 

12  51.0 

15  16.5 
17  41.9 
20  07.  4 
22  33.0 
24  58-  2 
27  23.5 

29  48.  6 
32  13-7 
34  38-  4 
37  03-  2 
39  27-4 
41  51-4 


44  IS- 
46  39- 
49  01. 

51  23. 
53  44- 
56  05. 


58  24.  5 
60  42.  5 
62  58.  7 
65  12.  7 
67  23.7 
69  30.  9 

71  33-0 
73  28.0 

75  13-0 

76  44.  o 

77  56-6 

78  43-  6 


o.  o 


Az. 


76.  o 
76.  I 
76.  2 
76.3 
76.3 
76.3 

76-3 
76.3 

76.  2 
76.  I 

76.  O 
75-8 


75' 
75' 
75' 
74. 
74. 
73-8 


73- 
72- 
72. 

71- 
70. 
69. 


67.8 
66.3 

64-5 
62.  3 

59-7 
56- 5 

52-5 
47-6 

41-3 
33-5 
23- 9 

12-  S 


o.  o 


Hour 
Angle. 


h.  m. 


00 
50 
40 
30 
20 
10 


5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6 
5 


00 
50 
40 
30 
20 
10 


5  00 
i  SO 
40 
30 
SO 
10 

4  00 
3  50 

40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 

0  50 

40 

30 

20 

V   10 


0  00 


15= 


Alt. 


o  46.  6 
3  II- 4 
5  36.  I 
8  01.  o 
10  25.  9 
12  50.  8 


15  15' 
17  40. 

20  05. 

22  30. 

24  54- 
27  19. 


29  43-  5 
32  07.  8 

34  31-7 
36  55-  5 
39  18.9 
41  41.  9 

44  04.  6 
46  26.  8 
48  48.  4 

51  09-  o 
53  29-  2 
55  48-  o 

58  05.  7 
60  21.  5 
62  35.  7 
64  47.  I 
66  55.  4 
68  59-  3 

70  57-  6 
72  48.  o 

74  28.  4 

75  54-  o 
77  OI-9 
77  45-  o 


78 


o.  o 


Az. 


75- o 
75-1 
75-2 
75-3 
75-3 
75-3 

75-3 
75-2 
75-1 

75- o 
74.8 
74.6 

74-4 
74.1 

73-8 
73-5 
73- o 
72-  5 

71.9 

71-3 
70-5 
69.6 
68.6 
67.4 

66.0 
64.4 
62.5 
60.  2 

57-5 
54-1 

50.  o 

45-  o 
38.8 
31.2 
22.  o 

II- 5 


16= 


Alt.    Az. 


o.  o 


o  49.  6 
3  13-7 
5  37-7 
8  01.  9 
10  26.  I 
12  50-  3 

15  14-  5 
17  38.  6 
20  02.  7 
22  26.  6 

24  50-  5 
27  14.  2 

29  37.  8 
32  01.  2 
34  24.  3 
36  47-  ° 
39  09-  S 
41  31-  5 

43  53-  I 
46  14.  o 

48  34-  3 
50  53-  4 
53  12-3 
55  29.  3 

57  45-  3 
59  59-  I 
62  10.  9 

64  19.  8 
66  24.  9 

68  25.  5 

70  20.  o 

72  06.  o 

73  41-8 

75  02.  8 

76  06.  I 
76  46.  2 


74.0 
74.1 
74.2 

74-3 
74-3 
74-3 

74.2 
74.2 
74.1 
73-9 
73-8 
73-6 


73- 
73- 
72- 
72. 


71.8 
71.  2 

70.  6 

69-9 
69.  I 
68.  I 
67.  o 
65-7 

64-3 
62.  5 
60.  5 

58-1 

55-3 
51.8 

47-7 
42.  6 

36.5 
29.  I 

20.  5 

10.  6 


17= 


Alt. 


o.  o 


o.  o 


43  40-  7 
46  00.  3 

48  19-3 
50  37-  2 
52  54-  I 
55  09-  4 

57  23.  5 

59  35-  3 
61  44.  7 

63  50-  7 
65  53- o 
67  50.0 

69  40.  8 

71  22.  7 

72  53-9 

74  II-  o 

75  09-8 
75  47.  2 


Az. 


0  52.7 

3  15-9 

5  39-3 

8  02.7 

10  26.  2 

12  49-  7 

15  13-0 

17  36-3 

19  59-  7 

22  22.  8 

24  46.  0 

27  08.  7 

29  31-5 

31  53-9 

34  16.  I 

36  37-  9 

38  59-  4 

41  20.3 

73- 
73- 
73- 
73- 
73- 
73- 


73-2 

73-1 
73- o 
72.8 
72.  6 
72.4 

72.  I 
71.8 

71-4 
71.  o 

70-5 
69.9 

69.  2 
68.4 
67.6 
66.6 

65.4 
64.  I 

62.  5 
60.  7 
58.6 
56.1 
53-2 
49-7 


45- 
40. 

34- 

27- 
19. 

9- 


18= 


Alt. 


o  55-6 
3  18.  I 

5  40.7 

8  03.  3 

10  26.  o 

12  48.  7 


15 
17 


II. 


76 


o.  o 


o.  o 


3 
33-9 
19  56.3 
22  18.  4 

24  40.  9 
27  02.  8 

29  24.  6 
31  46.  I 
34  07.  2 
36  27.9 
38  48.  2 
41  08.  o 

43  27.  I 

45  45-  5 
48  03.  o 
50  20.  3 
52  34-  5 
54  48.  3 

57  00.  I 

59  09-  6 
61  16.  4 
63  19.  9 

65  19-  2 

67  12.  9 

68  S9..8 

70  37-  7 

72  04.  9 

73  17-7 

74  13-  2 
74  48.  I 


Az. 


72.  o 
72.  I 
72.  2 
72.  2 

72.3 
72.  2 

72.  2 
72.  I 
71.9 

71.8 
71.6 
71-3 

71.  o 
70.  6 
70.  2 
69.7 
69.  2 
68.6 

67.9 

67.  o 

66.  I 

65.1 

63- 9 
62.5 

60.8 

59-0 
56.8 

54-2 
51-2 
47-6 

43-4 
38.5 
32-5 
25- S 
17-7 
9-1 


19° 


Alt. 


75 


o.  o 


o.  o 


o     / 


o  58.5 
3  20.3 
5  42.0 
8.  03.  8 
10  25.  6 
12  47-  5 

15  09.  2 

17  31-0 
19  52-  5 
22  14.  o 

24  35-  2 
26  56.  3 

29  17.  o 

31  37-5 
33  57-6 
36  17-2 
38  36.  3 

40  55-  o 

43  12-  6 
45  29-  7 
47  45-  6 
50  00.  5 

52  13-8 


54 


2.-.  6 


56  35-  3 
58  42.  6 
60  47.  o 
62  47-  7 
64  43-  7 
66  34.  2 

68  17.4 

69  51.9 

71  14.  7 

72  23.  9 

73  16.  I 
73  48.  9 


Az. 


71- 
71- 
71- 
71- 
71- 
71- 

71- 
71- 
70. 
70. 
70. 
70. 


69.9 

69-5 
69.  o 
68.5 
68.0 

67-3 

66.5 

65-7 
64.  7 

63.6 
62.3 
60.  9 

59-2 
57-2 
55-0 
52-3 
49-3 
45-7 

41.4 
36-5 
30-7 
24.  I 
16.6 

8-5 


74 


o.  o 


o.  o 


Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  3°.     DECLINATION  SAME   NAME  AS   LATITUDE. 


20° 

21° 

22° 

23° 

24° 

Hour 
Anslc. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt.  . 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6 

00 

1  or.  5 

70.  0 

I  04.  5 

69.  0 

I  07.4 

68.0 

I  10.  3 

67.  0 

I  13.2 

66.0 

6 

00 

5 

50 

3  22.3 

70.  I 

3  24-4 

69.  I 

3  26.4 

68.1 

3  28.  3 

67.1 

3  30-2 

66.  I 

5 

50 

40 

5  43-2 

70.  2 

5  44-  4 

69.  2 

5  45-  3 

68.2 

5  46.3 

67.2 

5  47-  I 

66.2 

40 

30 

8  04.  2 

70.  2 

8  04.  5 

69.  2 

8  04.  4 

68.  2 

8  04.  4 

67.2 

8  04.  2 

66.2 

30 

20 

10  25.  I 

70.  2 

10  24.  5 

69.  2 

10  23-  5 

68.2 

10  22.  s 

67.  2 

10  21.  I 

66.2 

20 

10 

12  46.  I 

70.  2 

12  44.  5 

69.  2 

12  42.  6 

68.  I 

12  40.  5 

67.1 

12  38.  2 

66.  I 

10 

5 

00 

IS  06.  9 

70.  I 

IS  04.  4 

69-  I 

15  OI-5 

68.  0 

14  58.4 

67.  0 

14  55-  0 

65-9 

5 

00 

4 

50 

17  27.  7 

70.  0 

17  24.  2 

68.9 

17  20.  3 

67.9 

17  16.  2 

66.8 

17  II- 7 

65.8 

4 

50 

40 

19  48.  4 

69.8 

19  43-  9 

68.7 

19  39.  0 

67.7 

19  33-  8 

66.6 

19  28.  2 

65.6 

40 

30 

22  08.  8 

69.6 

22  03.  4 

68.  s 

21  57-4 

67-5 

21  51.2 

66.4 

21  44.4 

6s-3 

30 

20 

24  29.  I 

69.4 

24  22.  7 

68.3 

24  IS-  7 

67.2 

24  oS.  3 

66.  I 

24  00.  4 

65-0 

20 

10 

26  49.  2 

69.  I 

26  41.  7 

68.0 

26  S3-  6 

66.9 

26  25.  0 

65-7 

26  16.  0 

64.6 

10 

4 

00 

29  09.  0 

68.  7 

29  00.  4 

67.6 

28  SI- 2 

66.  s 

28  41.  4 

65-3 

28  31.  I 

64.  2 

4 

00 

3 

50 

31  28.3 

68.  3 

31  18.  7 

67.2 

31  08.2 

66.  0 

30  57-  2 

64.  9 

30  45-  7 

63-7 

3 

50 

40 

33  47-  3 

67.9 

33   36.  4 

66.7 

33   24-  8 

65-5 

33   12-6 

64-3 

32  59-  6 

63-1 

40 

30 

36  05.  8 

67.3 

35  53-  7 

66.  I 

35  40.  8 

64.9 

35  27-2 

63-7 

35  13-0 

62.  s 

30 

20 

38  23.  7 

66.  7 

38  10.  4 

65-5 

37  56-  I 

64.  2 

37  41-2 

63.0 

37  25-4 

61.8 

20 

10 

40  41.  0 

66.0 

40  26.  2 

64.7 

40  10.  7 

63-4 

39  54-  2 

62.  2 

39  36-  9 

60.  9 

10 

3 

00 

42  57-4 

65.  2 

42  41-  3 

63-9 

42  24.  I 

62.6 

42  06.  I 

61.3 

41  47-  2 

60.  0 

3 

00 

2 

50 

45  12.  9 

64.3 

44  55-  r 

63.0 

44  36.  5 

61.6 

44  17-  0 

60.3 

43  56-4 

58.9 

2 

50 

40 

47  27.  3 

63-3 

47  08.  I 

61.  9 

46  47.  6 

60.  s 

46  26.  2 

59-  I 

46  03.  9 

57-8 

40 

30 

49  40.  5 

62.  I 

49  19-  4 

60.  7 

48  57-  2 

59-3 

48  35-  I 

57-8 

48  og.  9 

56-  4 

30 

20 

51  52-0 

60.8 

51  29.  2 

59-3 

51  05-  I 

57-9 

50  39-  8 

56-4 

5°  13-  6 

55- 0 

20 

10 

54  oi-  9 

59-3 

53  36.  9 

57.7 

53  IO-7 

56.2 

52  43-  5 

54-7 

52  15-  I 

53-3 

10 

2 

00 

56  09.  4 

57-5 

55  42.  4 

55-9 

55  13-9 

54-4 

54  44-  4 

52-9 

54  13-  7 

51-4 

2 

00 

1 

50 

58  14-  5 

55-5 

57  45-  0 

53-9 

57  14-  I 

52-3 

56  42.  2 

50-7 

56  09.  0 

49-2 

1 

50 

40 

60  16.  2 

53-2 

59  44-  I 

51-5 

59  10.  8 

49-9 

58  36-  I 

48.3 

58  00.  3 

46.8 

40 

30 

62  14.  0 

50-5 

61  39.  I 

48.8 

61  03.  0 

47.1 

60  2S.  5 

45-5 

59  47-  I 

44.0 

30 

20 

64  07.  I 

47-4 

63  29.  3 

45-7 

62  SO-  0 

44-  0 

62  09.  6 

42.4 

61  28.  I 

40.8 

20 

10 

65  54-  2 

43-8 

65  13-2 

42.  I 

64  30.  7 

40.  4 

63  47-  I 

38.8 

63  02.  6 

37-3 

10 

1 

00 

67  33-9 

39.6 

66  49.  4  ■ 

37-9 

66  03.  5 

36.3 

65  16.9 

34-7 

64  29.  2 

33-3 

1 

00 

0 

50 

69  04,  6 

34-7 

68  16.3 

33-  I 

67  27.2 

31.6 

66  37.  2 

30.  I 

65  46.  5 

28.8 

0 

50 

40 

70  23.  7 

29.  I 

69  32.  2 

27.  6 

68  39.  6 

26.3 

67  46.  7 

25.0 

66  53.  I 

23-  9 

40 

30 

71  29.  2 

22.8 

70  34-  5 

21.5 

69  39.  I 

20.3 

68  43-  5 

19-3 

67  47-  0 

18.4 

30 

20 

72  18.  7 

15-6 

71  21.  2 

14.7 

70  23.  3 

13-9 

69  2S.  4 

13.2 

68  27.  I 

12-5 

20 

10 

72  49-  6 

8.0 

71  50.2 

7-5 

70  50-  7 

7-  I 

69  51.  2 

6-7 

68  51.  7 

6.4 

10 

0 

00 

73  o-o 

0.  0 

72  0.  0 

0.  0 

71  0.  0 

0.  0 

70  0.  0 

0.  0 

69  0.  0 

0.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  Bast; 
and  when  the  star  is  settinc  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6  00 
5  50 
10 
30 
20 
10 

5  00 

1  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 

2  50 

40 
39 
20 
10 


2 
1 


1 

0 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


0  00 


Alt. 


o 

2 

4 
7 
9 

12 


OO.  O 
29.8 

59-6 
29.4 
59-2 
29.4 


14  58.  7 
17  28.6 

19  58-  3 
22  28.  o 

24  57-  8 
27  27.  6 

29  57-3 
32  27.  o 

34  56.  7 
37  26.4 
39  56.0 
42  25.  7 


44  55- 
47  24- 
49  54- 
52  23. 
54  53- 
57  22. 


59  51-9 
62  21.  o 
64  50.  o 
67  18.7 
69  47.  I 
72  15.  2 

74  42.  6 
77  09.  o 

79  33-^ 
81  55-5 
84  10.  2 
86  05.  7 


Az. 


Alt. 


90.  o 

90.  I 

90-3 
90.4 

90-5 
90.7 

90.8 
90.9 

91.  I 
91.  2 
91.4 

91.  6 

91.7 
91.9 

92.  I 

92.3 
92-  5 
92.8 

93- o 

93-3 
93-6 
93-9 
94-3 
94-7 

95-2 
95-8 
96.4 
97.2 
98.2 
99.4 

lOI.  o 

103.3 
106.  5 
III.  7 
120.  9 
140.  2 


87  o.  o 


4 

7 

9 

12 


26.  7 

56-3 
26.  I 

55-9 
25.6 


180.  o 


14  55-3 
17  25.  I 

19  54.  7 
22  24.  5 

24  54-  I 

27  23.7 

29  53-3 
32  23.0 

34  52.  5 
37  22.  I 

39  51-  5 
42  21.  o 

44  50-  3 
47  19-6 
49  48-  9 
52  18.  o 

54  47-  I 
57  15-9 

59  44-7 
62  13.  I 
64  41.  6 
67  09.  2 
69  36.  7 
72  03.  2 

74  28.  8 
76  52.5 
79  14.0 
8i  30.  o 

83  35-  9 
85  17-0 


Az. 


86  0.0 


91.  I 

91-3 
91.4 

91-5 
91.7 


91. 

92. 
92. 
92. 
92. 


92.7 

92.9 
93-  I 
93-3 
93-6 
93-8 
94.  I 

94.4 
94-7 
95-1 
95-5 
96.  o 

96.5 

97.2 

97-9 
98.7 
99.8 

101.  o 

102.  6 

104.  7 

107- 5 
III.  6 
117.  9 
128.6 
148.  o 


2° 


Alt. 


180.  o 


2  23.4 

4  53-  r 
7  22.  8 

9  52.4 
12  22.  I 

14  51-  7 
17  21.3 
19  50.8 
22  20.  5 
24  49-  9 
27  19-3 

29  48.  8 
32  18.  2 
34  47-  6 
37  16.9 
39  46.  I 
42  15.3 


44  44.  4 
47  13-4 
49  42.  2 
52  10.  9 
54  39-  4 
57  07-  8 

59  35-8 
62  03.  6 
64  30.  8 
66  57.  5 
69  23.  5 
71  48.  2 

74  II.  5 
76  3--  5 
78  49-  4 
80  59-  5 
82  55.  8 
84  24.  6 


Az. 


Alt. 


92.  I 

92.3 
92.4 
92.  6 
92.7 

92.9 
93- o 
93-2 
93-4 
93-6 
93-8 

94.0 

94.3 
94-  5 
94.8 

95-1 
95-5 

95-8 
96.  2 
96.7 
97.2 

97-7 
98.4 

99.  I 

100.  o 

101.  o 

102.3 
103.8 
105-7 

108.3 

III.  7 
116.  4 
123.6 

134.9 
153-4 


85 


o.  o 


4 

7 

9 
12 


20.  2 
49-  7 
19-3 
48.8 
18.3 


180.  o 


14  47-  7 
17  17.  2 
19  46.  6 
22  16.  o 

24  45-  2 

27  14.  6 

29  43-  7 
32  12.  9 

34  41-  9 
37  II-  o 

39  39-  9 

42  08.  7 

44  37-  4 
47  05-  9 
49  34-  2 
52  02.4 

54  30-  3 
56  57-9 

59  25-  2 
61  51.9 
64  18.  I 

66  43-  5 
69  07.  6 

71  30-  5 

73  51-0 
76  08.  2 
78  20.  5 
80  23.  5 

82  II.  5 

83  29.  7 


84  o.  o 


Az. 


93-1 
93-3 
93-4 
93-6 
93-7 

93-9 
94-  I 
94-3 
94-  5 
94-  7 
94.9 

95-2 
95-5 
95-7 
96.  I 

96.4 
96.8 

97-2 

97-7 
98.2 
98.8 

99.4 
100.  2 


lOI. 

102. 


103.3 
104.  7 
106.  5 
108.8 

III.  7 
115.  6 
120.  9 
12S.  6 
140.  2 
157-4 


180.  o 


Alt. 


o    / 


4 

7 

9 

12 


16.  9 

46.3 
15.6 

44-9 
14-3 


14  43-  5 
17  12.7 

19  41.9 

22  II.  o 

24  40.  o 

27  09.  I 

29  38.  o 
32  06.  9 
34  35-6 
37  04.  2 
39  32.  7 
42  01.  2 

44  29.4 
46  57-  3 
49  25-  o 
51  52-6 
54  19-  8 
56  46.  6 

59  12-  8 
61  38-  4 
64  03.  2 
66  26.  6 
68  49 


71  09.  8 


73  27 

75  41 
77  47 
79  44 

81  24, 


82  34.0 


Az. 


94.  I 

94.3 
94.4 
94.6 
94-8 

95- o 
95-1 
95-3 
95-6 

95-9 
96.  I 


96. 
96. 
97- 
97- 
97- 
98. 


98.6 
99.1 

99-7 

100.  4 

101.  I 

102.  o 

103.0 
104.  2 

105-5 
107.  2 
109.  2 
III.  7 

114-9 
119.  2 
124.9 
133-  o 
144-  5 
160.  4 


83  0.0 


Hour 
Angle. 


h.  m. 


180.  o 


6  00 
5  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  declination,  -svhen  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  TV-hen  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  west. 

In  South  declinatioT4en  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East, 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5 

50 
40 
30 
20 
10 

2    13.6 

4  42.7 

7  II- 9 

9  40-9 

12  10.  0 

95-1 
95-3 
95-4 
95-6 
95-8 

2  10.  2 
4  39- 0 
7  07.9 
936.8 

12  05.  6 

96.  I 

96-3 
96.4 
96.6 
96.8 

2  06.  7 

4  35-4 
7  03.9 

9  32-5 
12  00.  8 

97.1 

97-3 
97-4 
97.6 
97.8 

2  03.3 

4  31-5 
6  59.8 

9  27.8 

II  55-9 

98.  I 

98-3 
98.4 

98.6 

98.8 

I  59.8 
4  27.6 
6  55-4 
9  23-2 
II  50.7 

99-  I 
99-3 
99-5 
99-7 
99-9 

5    50 
40 
30 
20 
10 

5 
4 

00 
50 
40 
30 
20 
10 

14  39.  0 
17  08.  0 
19  36.  8 
22  05.  7 
24  34.  4 
27  03. 1 

96.  0 
96.  2 
96.4 
96.7 
96.9 
97.2 

14  34.  2 
17  02.  9 

19  31-5 
21  59-9 
24  28.  4 
26  56.  7 

97.0 

97.2 

97-5 
97.8 

98.  I 
98.3 

14  29.  2 
16  57-  5 
19  25-  7 
21  53-8 
24  21.  8 
26  49.  6 

98.0 
98.3 
98-5 
98.8 
99.1 
99.4 

14  23.9 
16  51.8 

19  19-5 
21  47.2 

24  14-  7 
26  42.  2 

99.1 

99-3 

99.6 

99.8 

100.  2 

100.  6 

14  18.3 
16  45-  7 
19  13-0 
21  40.3 
24  07.  2 
26  33-9 

100.  I 
100.3 
100.  6 

100.  9 

101.  3 

loi.  7 

5    00 
4    50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

29  31.7 
32  00.  2 
34  28.  s 
36  56.  6 

39  24-  8 
41  52.6 

97-5 
97.8 

98.2 

98.6 

99.0 

99-5 

29  24.  8 

31  52-9 
34  20.  7 
36  48.  4 

39  15-9 
41  43.2 

98.6 
99.0 
99.4 
99.8 
100.3 
100.8 

29  17-4 
31  44.8 

34  12.3 
36  39-4 
39  06.  3 
41  32.9 

99-7 
100.  I 

100.  6 

101.  0 

loi.  5 

102.  I 

29  09.  2 

31  36-4 
34  03.  I 
36  29.  7 

38  55-  8 
41  21.7 

100.  9 

101.  3 

loi.  8 
102.3 
102.8 
103-4 

29  00.  7 
31  27-0 
33  53-2 
36  19.  I 

38  44-  5 
41  09.  5 

102.  0 
102.  4 
102.  9 

103-5 
104.  I 
104.  7 

4    00 
3    50 
40 
30 
20 
10 

3 
2 

00 
50 
40 
30 
20 
10 

44  20.  2 
46  47.  7 

49  14-  7 
51  41.5 
54  07.  8 

56  33-  8 

100.  0 

100.  6 

101.  2 
lOI.  9 

102.8 
103.8 

44  10.3 
46  36.  9 
49  03.3 
51  29-  I 
53  54-6 
56  19.  I 

101.  4 

102.  0 
102.  7 

103-5 
104.  5 

105-5 

43  59-2 
46  25.  I 
48  50.  7 

51  15-4 
53  39-  9 
56  03.  4 

102.  7 
103.4 

104.  2 

105.  I 

106.  I 

107.  2 

43  47.2 
46  12.3 
48  36.  8 
51  00.  7 
53  23.8 
55  45-  9 

104.  I 
104.  8 

105-  7 
106.  6 

107-7 
109.  0 

43  34-3 
45  58-4 
48  21.  9 

50  44-  6 
53  06.  5 
55  27.3 

105.  4 

106.  2 

107.  2 
108.2 
109.3 
no.  6 

3    00 
2    50 

40 

30 

20     ! 

10 

2 
1 

00 
50 
40 
30 
20 
10 

58  58.  8 
61  23.2 

63  46.  5 
66  08.  2 
68  28.  6 
70  46.  4 

104.9 
106.  2 
107.7 
109.5 
III. 8 
114.  6 

58  43-  2 
61  06.  0 
63  27.8 
65  47.  6 
68  05.  6 
70  20.  5 

106.  7 

108.  I 

109.  8 
III.  8 

114- 3 
117- 3 

58  25.  9 
60  47.  3 
63  07.2 
65  24.  8 
67  40.  5 
69  52.  2 

108.5 
no.  I 
III.  9 
114.  I 
116.  7 
119.  8 

58  07.  I 
60  26.  7 
62  44.  6 
65  00.4 
67  13.0 
69  22. 0 

no.  4 
112.  0 
114.  0 
116.  3 
119.  0 
122.3 

57  46.  8 
60  05.  6 
62  20.  5 
64  33-  8 
66  43-  8 
68  49.  5 

112.  I 
113- 9 
115- 9 
118.  3 
121.  2 
124.7 

2    00 
1     50 
40 
30 
20 
10 

1 

0 

00 
50 
40 
30 
20 
10 

73  00.8 

75  lo-o 
77  12.  0 

79  02.  0 

80  34.  0 

81  37.1 

118.  I 
122.  6 
128.6 
136.  8 
148.  0 
162.6 

72  31.7 
74  36.  5 
76  33-4 

78  17.2 

79  42.  5 

80  39.  6 

121.  0 
125-8 
132.0 
140.  2 
151.  0 

164.5 

71  59-9 

74  00.  5 

75  52.3 

77  30.  5 

78  49-  5 

79  41-6 

12^.8 

128.7 

135- I 
143-2 

153-  5 
166.  0 

71  25.8 
73  22.0 

75  09-  0 

76  41.  7 

77  55-3 

78  43-  3 

126.  4 

131-  5 
137-8 
145.  8 

155-  6 
167.  2 

70  49-  7 
72  42.  0 

74  24-  I 

75  51-5 
77  00.  5 
77  44-  6 

128.9 
134.0 
140.4 
148.  I 

157-5 
168.3 

1     00 
0    50 
40 
30 
20 
10 

0 

00 

82     0. 0 

180.  0 

81     0. 0 

180.  0 

80     0.  0 

180.  0 

79     0.0 

180.  0 

78     0. 0 

180.  0 

0    00 

In  North  declination,  -when  the  star  is  risinjr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  Xorth  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  JSouth  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


\ 


S 
4 


4 
3 


3 
2 


2 
1 


V 


50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1     00 

0    50 

^    40 

30 

20 

10 


0    00 


lO'^ 


Alt. 


Az. 


o  / 


11= 


1 56. 

4  23. 
651. 
9  18. 

II  45- 


14  12.  4 
16  39.4 
19  06. 2 
21  32.9 

23  59-3 
26  25.5 

2S  51.4 

31  17-  I 
33  42.  6 
36  07.  8 

38  32-4 
40  56.  7 

43  20.4 

45  43-  5 
48  05.  8 
50  27.4 
52  47-  9 
55  07-  I 


100.  I 
100.3 
100.  5 
100.  7 

100.  9 

101.  I 

101.  4 

loi.  7 

102.  o 
102.  4 
102.8 


103. 
103. 
104. 
104. 
105. 


57  25- 
59  41- 
6i  54. 
64  05. 
66  12. 
68  15. 

70  II. 

72  00. 

73  37- 

74  00. 
76  04. 
76  45- 


106.  o 

106.8 

107.  6 
108.6 
109.7 
no.  9 
112. 3 

113- 9 
115-7 
117. 9 
120.  4 
123.4 
126.  9 

131.  2 
136.4 
142.7 
150.  2 

159- I 
169.  2 


77    o.  o 


Alt. 


Az. 


180.  o 


I  52-7 
4  19-7 
6  46.  4 

9  13-2 
II  39-9 

14  06.  4 
16  32.7 
18  59.  o 
21  25.  o 

23  50-8 

26  16.  4 

28  41.  7 
31  06.7 

33  31-5 
35  55-  5 
38  19-  5 
40  42.  9 

43  05-  6 

45  27-6 
47  48.  8 
50  09.  3 
52  28.  I 
54  45-9 


12° 


57  02. 

59  15- 
61  27. 

63  35- 
65  40. 

67  39.  6 

69.  32.  2 

71  16.4 

72  49.  4 

74  08.  2 

75  08.  6 
75  46.  8 


lOI.  I 

101.3 
loi.  5 

101.  7 

loi.  9 

102.  I 
102.  4 
102.  7 
103.0 
103.4 
103.8 

104.3 
104.  8 

105-3 
105.9 
106.  6 
107-3 

108.  I 

109.  o 
no.  o 

111.  2 

112.  5 

"3-9 

115.  6 

117- 5 
119.  8 
122.  4 

125-4 
129.  o 

133-4 
138.6 
144.8 
152.  I 
160.  5 
169.9 


Alt. 


76  o.  o 


180.  o 


Az. 


I  49.2 

4  15-6 

6  41.8 

9  08.  o 

II  34.2 

14  00.  I 
16  24.  9 
18  51.4 
21  16.  9 
23  42.  o 
26  06.  8 

28  31.5 
30  55-  7 
33  19-5 
35  42.9 
38  05.  9 
40  28.  2 

42  49.9 
45  lo-  5 
47  30-  6 

49  49-  5 
52  07.  2 

55  23-0 

56  37-3 
58  40- 3 
60  58.6 
63  04.4 

65  05-  9 

67  01.  8 

68  51.0 
70  31.  2 

72  00.  5 

73  14-8 

74  II- 9 
74  47-  7 


102.  I 
102.3 
102.  5 
102.  7 
102. 9 

103.2 

103-5 
103.8 
104. 1 
104.5 
104.9 

105.4 
105.9 
106.5 
107. 1 
107.8 
108.6 

109.4 
no.  4 

111.  4 

112.  6 
114.  o 
115- 5 


117. 

119. 
121. 
124. 
127. 
131- 

135- 
140. 

146. 

153- 
161. 

170. 


75 


o.  o 


13= 


Alt. 


o     / 


Az. 


I  45-5 
4  II.  2 
6  37.1 
9  02.  6 
II  28.  2 

13  53-4 
16  18.6 

18  43-  5 
21  08.  3 
23  32-6 
25  56-7 

28  20.  6 

30  44.  I 

33  06.9 

35  29-  5 

37  51-3 
40  12.  7 

42  33-  I 
44  52- 7 
47  II- 4 
49  28. 9 

51  44-9 
53  59-  7 


180.  o 


56  II.  4 
58  21.  4 
60  28 
62  31 
64  29 
66  22 


14° 


103.  I 
103-3 
103-5 
103-7 
103.9 

104.  2 
104.  5 

104.  8 

105.  2 
105.6 

106.  o 


106. 
107. 
107. 
108. 
109. 
109. 


68  08.  4 

69  45.  o 
10.  I 
21.3 
14.9 


71 
72 

73 


73  48.  5 


no.  7 

111.  7 

112.  8 
114.  I 

115- 5 
117. 1 

118.  9 
121.  o 

123-3 
126.  I 
129.3 
133-0 

137-4 

142.5 
148.4 

155-2 
162.8 
171.  2 


74     0.0 


Alt. 


180.  o 


Az. 


I  41.8 
4  06.  9 
6  32.  I 
8  57.0 
n  22.  o 

13  46.  5 
16  10.  9 
18  35.  I 
20  59.  7 
23  22.  8 
25  46.2 


28  09. 
30  31- 
32  53- 
35  15- 
37  36. 
39  56- 


104.  I 
104.3 
104.  5 

104.  7 
104.9 

105.  2 

105- 5 

105.  9 

106.  2 
106.  6 
107. 1 


42  15.6 

44  34-  9 
46  51.  I 
49  07.  2 
51  21.4 
53  34- I 

55  44-3 
57  52.0 
59  56-  4 
61  57.0 
63  52.6 
65  42.3 

67  24.  5 

68  57-  3 

70  19.  o 

71  26.  5 

72  17.4 
72  49.  2 


107. 
108. 

6 

2 

108. 

8 

109. 

5 

no. 

3 

III. 

I 

112. 

0 

113- 

I 

114. 

2 

115- 

5 

117. 

0 

118. 

6 

120. 

5 

122. 

6 

125- 

I 

127. 

9 

131- 

3 

135- 

I 

139 

4 

144 

4 

150 
156 
163 
171 

0 
6 
0 
8 

Hour 
Angle. 


h.  m. 


73 


o.  o  1 180.  o 


50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


0    00 


In  North  decUnation.  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckonedfrom 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from 


are  reckoned  from  North  to  East; 
North  to  West. 

are  reckoned  from  South  to  East; 
South  to  West. 


46       LATITUDE  3°.     DECLINATION  CONTRARY  NAME   TO   LATITUDE. 


15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

50 

1 38.2 

105.  I 

I  34.4 

106.  I 

I  30.6 

107.  I 

I  26.  7 

108.  I 

I  23.  I 

109.  I 

5 

1 
50 

40 
30 
20 

4  02.  6 

6  27.  2 
8  51.4 

105- 3 
105.5 
105.7 

3  58.2 
6  21.  9 

8  45-5 

106.3 
106.5 
106.  7 

3  53-7 
6  16.7 

8  39.5 

107.3 
107.5 
107.7 

3  49-  I 
6  II.  3 

8  33-2 

108.3 
108.5 
108.  7 

3 '44.  5 
6  05.7 
8  26.8 

109.3 
109.5 
109.7 

40 
30 
20 

10 

II  15.6 

105.9 

II  08.  9 

107.  0 

II  02.  I 

108.  0 

10  55.  I 

109.  0 

10  47-  9 

no.  0 

10 

5 
4 

00 
50 
40 

13  39-  5 
16  03.  3 
18  26.  6 

106.  2 
106.5 
106.  9 

13  32.  I 
15  55.0 
18  17.  6 

107.3 
107.  6 
107.9 

13  24.  4 
15  46.  5 
18  08.  4 

108.3 
108.6 
109.  0 

13  16.5 
15  37-8 
17  58.  7 

109.3 
109.  6 
no.  0 

13  08.4 
15  28.8 
17  48.7 

no.  3 
no.  7 
III.  I 

5 
4 

00 
50 
40 

30 

20  49.  8 

107.3 

20  39.  9 

108.3 

20  29.  8 

109.4 

20  19.  I 

no.  4 

20  08.  3 

III.  5 

30 

20 

23  12.7 

107.7 

23  02.  0 

108.8 

22  51.  0 

109.9 

22  39.4 

no.  9 

22  27.4 

112.  0 

20 

10 

25  35-2 

108.  2 

25  23.  6 

109.3 

25  II.  6 

no.  4 

24  59-  I 

III.  4 

24  46.  2 

112.  5 

10 

4 

00 

27  57-2 

108.8 

27  44.7 

109.9 

27  31.7 

III.  0 

27  18.  2 

112.  0 

27  04.  I 

113.  I 

4 

00 

3 

50 

30  18.  9 

109.4 

30  05.4 

no.  5 

29  51.3 

III.  6 

29  36.  7 

112.  7 

29  21.  5 

113.  8 

3 

50 

40 

32  39-  9 

no.  0 

32  25.4 

III.  I 

32  10.3 

112.  3 

31  54.6 

113-4 

31  38.  2 

114- 5 

40 

30 
20 

35  00-4 
37  20.  2 

no.  7 
III.  5 

34  44.8 
37  03.  5 

111.  9 

112.  7 

34  28.  7 
36  46.  I 

113.  I 
113.9 

34  II.  7 
36  27.8 

114.  2 

115.  I 

33  54.  I 
36  08.  9 

115.  3 

116.  2 

30     i 

20     1 

10 

39  39-  2 

112.  3 

39  21.2 

113.  6 

39  02.  7 

114.  8 

38  43-  I 

116.  0 

38  22.8 

117.  2 

10 

3 

00 

41  57-3 

^^3-3 

41  38.0 

114.  6 

41   17.9 

115.  8 

40  57.  0 

117.  I 

40  35.  2 

118.  3 

3 

00 

a 

50 
40 

44  14-  3 
46  30.  I 

114.  4 

115.  6 

43  53-7 
46  07.  9 

115-7 
116.  9 

43  32.  2 
45  44.9 

117.  0 
118.3 

43  09.  7 
45  20.  8 

118.  3 

119.  6 

42  46.  5 
44  55-  9 

119.  5 
120.8 

2 

50 
40 

30 

48  44.  4 

116.  9 

48  20.  4 

118.  3 

47  55.9 

119.  7 

47  30.  2 

121.  0 

47  03.  6 

122.3 

30 

20 

50  57-  I 

118.  4 

50  31.7 

119.9 

50  05.  I 

121.  3 

49  37-  4 

122.  6 

49  08.  9 

124.  0 

20 

10 

53  07-  7 

120.  I 

52  40.  4 

121.  6 

52  II.  7 

123.  0 

51  42.4 

124.4 

51  11-7 

125.8 

10 

2 

1 

00 
50 

55  16.  I 
57  21.5 

122.  I 
124.  2 

54  46.  7 
56  49.  9 

123.  6 
125.8 

54  16.  2 
56  17.0 

125.0 
127.3 

53  44.3 
55  43.  0 

126.  5 
128.8 

53  II.  6 
55  08.  0 

127.9 
130.2 

2 
1 

00 
50 

40 
30 
20 
10 

59  23-  6 
61  21.  5 

63  14-3 
65  00.9 

126.  7 

129.5 
132.8 
136.6 

58  49.  5 
60  44.7 
62  34.  7 
64  18.3 

128.3 
131.  2 

134.5 
138.2 

58  14.  I 

60  06.  9 

61  53-9 
63  34.4 

129.9 
132.8 
136.  I 
139.8 

57  37.6 
59  27.6 

61  12.  0 

62  49.  5 

131.4 
134.3 
137.5 
141.  2 

57  00.  2 

58  47.  6 
60  29.  I 
62  03.  8 

132.8 

135-7 
139.0 
142.  6 

40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 

66  39.  9 

68  09.  4 

69  27.  5 

70  31.6 

71  20.  0 

140.9 

145.8 

151.  5 
157.  8 
164.8 

65  53-9 

67  20.  0 

68  34.  9 

69  36.  3 

70  22.  I 

142.  5 

147.3 
152.8 
15S.9 
165.6 

65  06.  9 

66  30.  0 

67  41.9 

68  40.  5 

69  24.  I 

144.0 

148.7 

154.  I 

159.9 
166.  3 

64  19.  I 

65  39.  I 

66  48.  I 

67  44-3 

68  25.  7 

145-4 
150.  I 
155.  2 
160.8 
167.  0 

63  30.4 

64  47.  7 

65  53-9 

66  47.  7 

67  27.3 

146.7 
151-3 
156.3 
161.  7 
167.6 

1 
0 

00 
50 
40 
30 
20 

10 

71  49.8 

172.3 

70  50.  4 

172.7 

69  50.  9 

173.  I 

68  SI.  3 

173.4 

67  51.7 

173.7 

10 

0 

00 

72     0. 0 

180.  0 

71     0. 0 

180.  0 

! 

70     c.  0    180.  0 

69     0. 0 

180.  0 

68     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0            / 

0 

0       / 

0 

0       / 

0 

0             / 

« 

0 

0       / 

0 

h. 

m. 

5    50 
40 
30 
20 
10 

I  19.  I 

3  39-8 

6  00.  2 

8  20.3 

10  40.  4 

no.  I 
no.  3 
no.  5 
no.  7 
in.  0 

I  15-4 
3  35- 0 
5  54-5 
8  13-8 
10  32.  8 

III.  I 
III. 3 
III- 5 

111.  7 

112.  0 

I  II.  4 
3  3°-  I 
5  48-7 
8  06.9 
10  25.  0 

112.  I 
112.3 
112.  5 

112.  7 

113.  0 

I  07.  6 

3  25-3 

5  42.  7 

8  00.  0 

10  17.  0 

113.  I 
^^3-3 
113- 5 
113- 7 

114.  0 

1  03-7 
3  20.3 

5  36-7 

7  52-9 

10  08.  8 

114.  I 

114.3 
114-  5 

114.  7 

115.  0 

5 

50 
40 
30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

13  00.  I 
15  19-4 
17  38-  4 

19  57-  0 
22  15.  0 
24  32.  7 

III-3 

111.  7 

112.  I 
112.  6 

113-  I 
113-6 

12  51-5 
15  09.  9 
17  27.8 

19  45-  4 
22  02.  4 

24  18.  7 

112.  3 

112.  7 

113.  I 
113-6 

114.  I 
114-  7 

12  42.  7 
15  00.  0 
17  16.  9 

19  33-  2 
21  49.  2 

24  04.  4 

113- 4 

113.  8 

114.  2 

114.  6 

115.  2 
115-8 

12  33.6 
14  49.  8 

17  05-  7 
19  20.  9 

21  35-  7 
23  49-  7 

114-4 
114-8 
115.  2 

115.  6 

116.  2 
116.  8 

12  24.3 

14  39-  5 
16  54-  I 
19  08.  2 
21  21.  8 
23  34-  6 

115- 4 
115.8 
116.  2 

116.  7 

117-3 

117.  9 

5 
4 

00 

50     1 

40 

30 

20 

10 

4    00 
3    50 
40 
30 
20 
10 

26  49.  6 
29  05.  7 
31  21.  2 
33  35-  8 
35  49-  3 
38  01.  8 

114-  2 

114-9 

115- 7 
116.  5 

117- 4 
118.  4 

26  34.  6 
28  49.  6 
31  03-8 
33  17-  I 
35  29-2 
37  40.  2 

115- 3 
116.  0 

116.  8 

117.  6 

118.  5 

119.  6 

26  19.  I 
28  32.8 

30  45-  7 
32  57-6 
35  08.  3 
37  17-7 

116.  4 

117.  I 
117.9 

118.  8 

119.  7 
120.8 

26  03.  I 
28  15.  5 
30  27.  I 
32  37-6 
34  46-  8 
36  54-  7 

117-  5 

118.  2 

119.  0 
119.  9 
120.8 
121.  9 

25  46.  6 

27  57-  7 
30  07.  9 

32  16.9 
34  24-  6 
36  30-  9 

118.6 

"9-3 

120.  I 

121.  0 

122.  0 

123.  I 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

40  12.  8 
42  22.  4 

44  30-  2 
46  36.  0 

48  39-  5 
50  40.  4 

119- 5 
120.8 

122.  I 

123.  6 

125-3 
127.  2 

39  49-  7 
41  57-6 
44  03.  7 
46  07.  6 
48  09.  3 
50  07-  9 

120.  7 
122.  0 
123.4 
124.  9 
126.6 
128.5 

39  25-  7 
41  31-9 
43  36-  3 
45  38-  4 
47  38-  I 
49  34-  6 

121.  9 

123.  2 

124.  6 
126.  2 
127.9 
129.8 

39  01.  0 
41  05.  7 
43  08.  I 
45  08.  4 
47  06.  0 
49  00.  7 

123.  1 

124.  4 
125.8 
127.4 
129.  I 
131.  I 

38  35-  6 
40  38.  5 
42  39.  2 
44  37-6 
46  33.  2 
48  25.  7 

124.3 

125.  6 

127.  0 

128.  7 

130-4 
132.2 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

52  38.  0 
54  32-  I 
56  21.8 

58  06.  6 

59  45-  4 
6i  17.3 

129.3 
131.  6 
134-  2 
137-  I 
140.4 
144.  0 

52  03.  6 

53  55-2 
55  42-  6 
57  24-  7 

59  oi-  I 

60  30.  2 

130.6 

133-0 
135-6 

138- 5 
141.  7 

145-3 

51  28.  0 

53  17-  5 

55  02.  4 

56  42-  I 

58  15-  8 

59  42.  3 

131-9 
134-3 
136.9 

139-7 
142.9 
146.5 

50  51-8 
52  39-  0 

54  21-4 

55  58-  6 

57  29-  8 

58  53-  9 

133-2 

135-5 
138.  I 

140.9 

144.  I 

147.6 

50  14-  7 

51  59-  5 
53  39-  7 

55  14-  5 

56  43-  I 
58  04.  7 

134-  4 
136.8 

139-4 
142.  2 

145-3 
148.7 

2 

1 

00 
50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

62  41.  2 

63  55-  7 

64  59-  4 

65  50-  9 

66  28.  8 
66  52.  2 

148.  0 
152-4 

157-  3 
162.6 
168.2 
174-  I 

61  51-5 

63  03.  2 

64  04-  7 

64  54.  0 

65  3°-  3 

65  52-  S 

149-2 

153-5 
158.2 

163-3 
168.7 

174-3 

61  00.  9 

62  10.  3 

63  09.3 

63  56-  7 

64  31.  6 

64  52-  9 

150-3 

154-  5 

159-  I 
164.  I 
169.  2 
174.6 

60  10.  0 

61  17.  0 

62  13.8 

62  59.  5 

63  32-  8 
63  53-2 

151- 4 
155-5 
159-9 
164.  7 
169.  6 
174-8 

59  18.  5 

60  23.  0 

61  18.  0 

62  01.  7 
62  33-  9 
62  53-4 

152.4 
156.4 
160.  7 

165-3 
170.  I 

175-0 

1 

0 

00 
50 
40 
30 
20 
10 

0    00 

67     0.  0 

180.  0 

66    0. 0 

180.  0 

65     0.  0    180.  0 

64     0.  0  jiSo.  0 

i 

63     0.0 

180.  0 

0 

00 

In  Nortl 

1  declination 

■when  tl 

le  star  is  risii 

le  or  Ea; 

t  of  the  men 

dian,  th« 

;  tabulated  a 

zimuths 

are  reckoned 

from  No 

rtht 

oEast; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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lATITUDE  4°.     DECLINATION  SAME   NAME  AS   LATITUDE. 


0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o    / 

0 

0   / 

0 

» 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6 

00 

o  oo.  o 

90.  0 

0  04.  2 

89.0 

0  08.  4 

88.0 

0  12.  6 

87-  0 

0  16.  7 

86.0 

6 

00 

5 

50 

2  28.  6 

90 

2 

2  33-3 

89.  2 

2  37-9 

88.2 

2  42.  I 

87.2 

2  46.  0 

86.2 

5 

50 

40 

4  59-  3 

90 

.4 

5  03-3 

89-3 

5  07- 5 

88.4 

5  II- 5 

87-4 

5  15-3 

86.4 

40 

30 

7  28.9 

90 

•5 

7   33- 0 

89-5 

7  37-1 

88.5 

7  40.9 

87-5 

7  44-7 

86.5 

30 

20 

9  58-5 

90 

•7 

10  02.  7 

89.7 

10  06.  6 

88.7 

10  10.  4 

87-7 

10  14.  0 

86.7 

20 

10 

12  28.  2 

90 

•9 

12  32.3 

89.9 

12  36.  2 

88.8 

12  40.  0 

87.8 

12  43-  4 

86.8 

10 

5 

00 

14  57-  8 

91 

I 

15  01.9 

90.  0 

IS  05-  8 

89.0 

15  09-  5 

88.0 

15  12.8   86.9 

5 

00 

4 

50 

17  27.4 

91 

3 

17  31.6 

90.  2 

17  35-4 

89.  2 

17  39-  0 

88.  I 

17  42.3 

87.1 

4 

50 

40 

19  56.  9 

91 

5 

20  01.  I 

90.4 

20  05.  0 

89-3 

20  08.  6 

88.3 

20  II.  7 

87.2 

40 

30 

22  26.  5 

91 

7 

22  30.  8 

90.  6 

22  34-  7 

89-5 

22  38.  2 

88.4 

22  41.  2 

87-3 

30 

20 

24  56.  I 

91 

9 

25  00.5 

90.8 

25  04.3 

89.7 

25  07-  7 

88.6 

25  10.  6 

87-5 

20 

10 

27  25.  6 

92 

I 

27  2°-  I 

90.9 

27  33-9 

89.8 

27  37-4 

88.7 

27  40.  2 

87.6 

10 

i 

00 

29  55-  I 

92 

3 

29  59-  7 

91.  I 

30  03.  6 

90.  0 

30  06.  9 

88.9 

30  09.  7 

87-7 

4 

00 

3 

50 

32  24.  6 

92 

5 

32  29.  2 

91.4 

32  33-  2 

90.  2 

32  36.  6 

89.  0 

32  39.  2 

87.8 

3 

50 

40 

34  54-  I 

92 

8 

34  58-  9 

91.  6 

35  02.  9 

90.  4 

35  06.  2 

89.  I 

35  08.  7 

87-9 

40 

30 

37  23.6 

93 

I 

37  28.  4 

91.8 

37  32-6 

90.  6 

37  35-8 

89-3 

37  38-  3 

88.0 

30 

20 

39  53-  0 

93 

4 

39  57-  9 

92.  0 

40  02.  2 

90.8 

40  05.  4 

89- 5 

40  07.  8 

88.  I 

20 

10 

42  22.  4 

93 

7 

42  27.  5 

92-3 

42  31.8 

91.  0 

42  35-  0 

89.6 

42  37-4 

88.2 

10 

3 

00 

44  51-  6 

94 

0 

44  57- 0 

92.  6 

45  OI-4 

91.  2 

45  04-  7 

89.8 

45  06.  9 

88.3 

3 

00 

2 

50 

47  20.  8 

94 

4 

47  26.  5 

92.9 

47  3°-  9 

91.4 

47  34-  4 

89.9 

47  36-  5 

88.4 

2 

50 

40 

49  SO-  0 

94 

8 

49  55-  9 

93-2 

50  00.  s 

91.7 

50  04.  0 

90.  I 

50  06.  0 

88.6 

40 

30 

52  19-  I 

95 

2 

52  25.  I 

93-6 

52  30-  I 

91.9 

52  33-  5 

90-3 

52  35-  7 

88.6 

30 

20 

54  48.  I 

95 

7 

54  54-  6 

94.0 

54  59-  6 

92.  2 

^5  03-  2 

9°-  5 

55  05-  3 

88.7 

20 

10 

57  16.  8 

96 

3 

57  23.  8 

94.4 

57  29-  I 

92-5 

57  32-8 

90.7 

57  34-  9 

88.8 

10 

2 

00 

59  45-  6 

96 

9 

59  53-  0 

94-.  9 

59  58.  6 

92.9 

60  02.  4 

90.9 

60  04.  5 

88.9 

2 

00 

1 

50 

62  14.  0 

97 

6 

62  21.  9 

95-5 

62  28.  0 

93-4 

62  32.  0 

91.  2 

62  34.  I 

89.  0 

1 

50 

40 

64  42.  I 

98 

5 

64  50.  8 

96.  2 

64  57-  3 

93-9 

65  01.  7 

91-5 

6s  03.  8 

89.  I 

40 

30 

67  10.  0 

99 

6 

67  19-  5 

97.0 

67  26.  6 

94.4 

67  31.0 

91.8 

67  33-  3 

89.2 

30 

20 

69  37.  2 

100 

9 

69  47.  8 

98.  0 

69  55-  7 

95- I 

70  00.  8 

92.  2 

70  02.  9 

89-3 

20 

10 

72  03.  8 

102.  5 

72  15-8 

99.2 

72  24.  8 

96.  0 

72  30.  2 

92.7 

72  32.6 

89.4 

10 

1 

00 

74  29.  3 

104.  6 

74  43-  I 

100.  9 

74  53-3 

97.2 

74  59-  8 

93-3 

75  02.3 

89-5 

1 

00 

0 

50 

76  53-  I 

107-  5 

77  09-  5 

103.  2 

77  22.  0 

98.7 

77  29.  0 

94.  2 

77  31-8 

89.6 

0 

50 

40 

79  14-  2 

III.  6 

79  34-  I 

106.  4 

79  49-  0 

lOI.  0 

79  58.  I 

95-4 

80  01.  4 

89.6 

40 

30 

81  30-  3 

117.  9 

81  55-  5 

III.  6 

82  15.0 

104.7 

82  26.  5 

97-3 

82  31.  I 

89.7 

30 

20 

83  36.  0 

128.5 

84  10.  4 

120.  9 

84  37-  3 

III.  7 

84  54-  6 

lOI.  2 

85  00.  7 

89.8 

20 

10 

85  17.0 

148.  0 

86  05.  8 

140.  2 

86  48.  I 

128.6 

87  18.  7 

III. 8 

87  3°-  4 

89.9 

10 

0 

00 

86  0.  0 

180.  0 

87  0. 0 

180.  0 

88  0.0  180. 0 

1 

8g  0.  0 

180.  0 

90  0. 0 

Ind. 

0 

00 

In  North  declination,  when  the  star  is  rising  or  Kast  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settins  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

1 

1 



1 

6^ 

7° 

8° 

9° 

Hour 
Angle. 

1 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6  00 

O  20.  9 

85.0 

0  25.  I 

84.  0 

0  29.  2 

83.0 

0  33-3 

82.  0 

0  37-5 

81.0 

6 

00 

5  50 

2  50.0 

85.2 

2  54-  0 

84.  2 

2  57-7 

83.2 

3  OI-6 

82.  2 

3  05-3 

81.2 

5 

50 

40 

5  19-  I 

85-4 

5  22.8 

84.4 

5  26.3 

83-4 

5  29-8 

82.3 

5  33-2 

81.3 

40 

30 

7  48.3 

85-  5 

7  51-8 

84-5 

7  54-9 

83-5 

7  58-2 

82.5 

8  01.  2 

81.5 

30 

20 

10  17.  s 

85.6 

10  20.  7 

84.6 

10  23.  7 

83.6 

10  26.  5 

82.6 

10  29.  2 

81.6 

20 

10 

12  46.  7 

85-8 

12  49.  7 

84.8 

12  52.4 

83-7 

12  54-9 

82.7 

12  57-3 

81.7 

10 

5  00 

15  15-9 

85-9 

15  18.6 

84.9 

15  21.  I 

83.8 

15  23.  3 

82.8 

15  25.3 

81.8 

5 

00 

4  50 

17  45-  2 

86.0 

17  47-  8 

85.0 

17  50.0 

83-9 

17  51-9 

82.9 

17  53-4 

81.8 

4 

50 

40 

20  14.  5 

86.  I 

20  16.8 

85.1 

20  18.  7 

84.0 

20  20.  3 

82.9 

20  21.  5 

81.9 

40 

30 

22  43.  8 

86.2 

22  45.  9 

85.2 

22  47.  6 

84.  I 

22  48.  9 

83.0 

22  49.  6 

81.9 

30 

20 

25  13-  I 

86.4 

25  15- 0 

85.2 

25  16.4 

84.  I 

25  17-3 

83.0 

25  17.8 

81.9 

20 

10 

27  42.4 

86.5 

27  44.2 

85-3 

27  45-  I 

84.2 

27  45-  8 

83-1 

27  45-9 

81.9 

10 

4  00 

30  II.  8 

86.6 

30  13-3 

85.4 

30  14.  I 

84.2 

30  14-4 

83.1 

30  14.  I 

81.9 

4 

00 

3  50 

32  41.  I 

86.6 

32  42.  6 

85-4 

32  43-  I 

84-3 

32  43-  I 

83-1 

32  42.4 

81.9 

3 

50 

40 

35  IO-6 

86.7 

35  11-6 

8.5-  5 

35  II- 9 

84-3 

35  II- 5 

83.0 

35  IO-4 

81.8 

40 

30 

37  39-9 

86.8 

37  41- 0 

85-  5 

37  40.8 

84.  2 

37  40-  I 

83.0 

37  38.  5 

81.7 

30 

20 

40  09.  4 

86.8 

40  09.9 

85-  5 

40  09.  6 

84.  2 

40  08.  5 

82.9 

40  06.  5 

81.6 

20 

10 

42  38.  8 

86.9 

42  39-  2 

85-5 

42  38-  5 

84.  2 

42  37-  0 

82.8 

42  34-  5 

81.  S 

10 

3  00 

45  08.  2 

86.9 

45  08.  3 

85-  5 

45  07-4 

84.1 

45  05-  4 

82.7 

45  02.  5 

81.3 

3 

00 

2  50 

47  37-  6 

87.0 

47  37-6 

85-5 

47  36-  2 

84.0 

47  33-  8 

82.5 

47  3°-  3 

81.0 

2 

50 

40 

50  07.  0 

87.0 

50  06.  6 

85.4 

50  04.  9 

83-9 

50  02.  2 

82.3 

49  58-  0 

80.8 

40 

30 

52  36.  4 

87.0 

52  35-  8 

85-3 

52  33-  7 

83-7 

52  30-  4 

82.  I 

52  35.8 

80.4 

30 

20 

55  05-  9 

87.0 

55  05-  0 

85.2 

55  02.  4 

83-  5 

54  58-  5 

81.8 

54  53-  2 

80.0 

20 

10 

57  35-  I 

87.0 

57  34-  0 

85.1 

57  31-  I 

83.2 

57  26.  6 

81.4 

57  20.3 

79-5 

10 

2  00 

60  04.  8 

86.9 

60  03.  I 

84.9 

59  59-6 

82.9 

59  54-4 

80.9 

59  47-  5 

79.0 

2 

00 

1  50 

62  34.  I 

86.9 

62  32.  I 

84.7 

62  28.  0 

82.  s 

62  22.  0 

80.4 

62  14.  2 

78-3 

1 

50 

40 

65  03-  7 

86.7 

65  01.  I 

84.4 

64  56-  3 

82.  0 

64  49.  4 

79-7 

64  40.  4 

77-4 

40 

30 

67  32.  9 

86.6 

67  30.  0 

84.0 

67  24.  2 

81.4 

67  16.6 

78.8 

67  06.  0 

76.3 

30 

20 

70  02.  4 

86.4 

69  58.  7 

83-4 

69  52.3 

80.6 

69  43.  0 

77-7 

69  31.0 

74-9 

20 

10 

72  31-4 

86.0 

72  27.  2 

82.  7 

72  19.  6 

79-5 

72  08.  7 

76.3 

71  55- 0 

73-1 

10 

1  00 

75  oi-o 

85.6 

74  55-  5 

81.8 

74  46.  2 

78.0 

74  33-  5 

74.3 

74  17-  I 

70.7 

1 

00 

0  50 

77  3°-  0 

85.0 

77  23.  5 

80.4 

77  12.0 

75-9 

76  56.  7 

71.  6 

76  37-  0 

67.4 

0 

50 

40 

79  58.  9 

83-9 

79  50-4 

78.2 

79  36.  3 

72.9 

79  17-0 

67.6 

78  52-  9 

62.8 

40 

30 

82  27.  2 

82.  I 

82  16.  5 

74-7 

81  57- 0 

67.8 

81  32.  0 

61.  4 

81  02.  0 

';S.8 

30 

20 

84  55-  0 

78.  5 

84  37-  9 

67.9 

84  II.  3 

,58.7 

83  37-  I 

50-9 

82  57.  I 

44-5 

20 

10 

87  18.9 

68.  I 

86  48.  4 

51- I 

86  06.  I 

39-6 

85  17-4 

31-7 

84  25.  0 

26.3 

10 

0  00 

89  0.  0 

0.  0 

88  00.  0 

0.  0 

87  0. 0 

0.  0 

86  0.  0   0.  0 

85  0.0 

0.  0 

0 

00 

In  North  declinati(*n,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o    / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

° 

h 

>  m. 

6 

00 

o  41.  7 

80.0 

0  45.8 

79.0 

0  49.9 

78.0 

0  53-9 

77.0 

0  58.0 

76.  0 

6 

00 

5 

50 

3  09.0 

80.2 

3  12.6 

79.2 

3  16.2 

78.2 

3  19-7 

77.2 

3  23.3 

76.  2 

5 

50 

40 

536.5 

80.3 

5  39-8 

79-3 

5  42.8 

78.3 

5  45-7 

77-3 

5  48.6 

76.3 

40 

30 

8  04.  2 

80.5 

8  06.  7 

79-4 

8  09.3 

78.4 

8  II.  7 

77-4 

8  14.  0 

76.4 

30 

20 

10  31.7 

80.6 

10  33-  9 

79.6 

10  35-9 

78.5 

10  37.  8 

77-5 

10  39.  6 

76.5 

20 

10 

12  59-3 

80.  7 

13  01.  0 

79.6 

13  02.  6 

78.6 

13  04.  0 

77.6 

13  OS-  I 

76.5 

10 

5 

00 

15  26.  9 

80.  7 

15  28.3 

79-7 

15  29-3 

78.7 

15  30-  I 

77.6 

15  30-  6 

76.6 

5 

00 

4 

50 

17  54-6 

80.8 

17  55-3 

79-7 

17  55-9 

78.7 

17  56-3 

77.6 

17  56.  I 

76.6 

4 

50 

40 

20  22.  3 

80.8 

20  22.  7 

79.8 

20  22.  7 

78.7 

20  22.  3 

77.6 

20  21.  7 

76.6 

40 

30 

22  50.  0 

80.8 

22  49.9 

79-7 

22  49-  S 

78.7 

22  48.  6 

77.6 

22  47.  I 

76.5 

30 

20 

25  17.8 

80.8 

25  17.2 

79-7 

25  16.  I 

78.6 

25  14-6 

77- S 

25  12.7 

76.4 

20 

10 

27  45-4 

80.8 

27  44-4 

79-7 

27  42.8 

78.  5 

27  40.  7 

77-4 

27  38.0 

76.3 

10 

4 

00 

30  13-  2 

80.8 

30  II.  6 

79.6 

30  09-5 

78.4 

30  06.  7 

77-3 

30  03-  4 

76.1 

4 

00 

3 

50 

32  40.  8 

80.  7 

32  38.  8 

79-5 

32  36.  0 

78.3 

32  32.  6 

77.1 

32  28.  5 

75-9 

3 

50 

40 

35  08.  5 

80.6 

35  05-  9 

79-4 

35  02.  5 

78.2 

34  58-  4 

76.9 

34  53-  7 

75-7 

40 

30 

37  36.  I 

80.5 

37  32.8 

79.2 

37  28.8 

77-9 

37  24-  I 

76.7 

37  18.6 

75-4 

30 

20 

40  03.  6 

80.3 

39  59-  8 

79.0 

39  55-  I 

77-7 

39  49-  7 

76.4 

39  43-  3 

75-1 

20 

10 

42  31.  I 

80.  I 

42  26.  6 

78.7 

42  21.3 

77-4 

42  15.  0 

76.  0 

42  07.  7 

74-7 

10 

3 

00 

44  58-  5 

79-9 

44  53-4 

78.4 

44  47-  I 

77.0 

44  40-  I 

75-6 

44  32-  0 

74-3 

3 

00 

3 

50 

47  25.6 

79.6 

47  19-9 

78.1 

47  13-0 

76.6 

47  04-  9 

75-2 

46  55-  7 

73-7 

2 

50 

40 

49  52-  8 

79.2 

49  46.  2 

77-7 

49  38.  3 

76.1 

49  29-  3 

74-6 

49  19- 3 

73-1 

40 

30 

52  19.  6 

78.8 

52  12.  I 

77.2 

52  03.4 

75-5 

51  53-4 

74.  0 

51  42.  I 

72.4 

30 

20 

54  46.  3 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  4°.    DECLINATION  SAME  NAME   AS  LATITUDE. 


51 


Hour 
Angle. 


h.  m. 


6 
5 


00 
50 
40 
30 
20 
10 


5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 

40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


15= 


Alt. 


o    / 


I  02.  I 
3  26.7 

5  51-4 

8  16.  I 

10  41.  o 

13  05-9 

15  30-  7 
17  55-6 
20  20.  5 

22  45-3 
25  10.  I 
27  34.  8 

29  59-3 
32  23.8 
34  48.  I 
37  12.2 
39  36.  o 
41  59-5 

44  22.  7 

46  45-  5 
49  07.8 
51  29.4 

53  50-4 
56  10.3 

58  29.  3 
60  46.  9 
63  02.  5 
65  16.  I 
67  26.  7 
69  33-  5 

71  35-1 
73  29.  5 

75  14-  I 

76  45.  o 

77  56-9 

78  43-  7 


Az. 


75 
75 
75 
75 
75 
75 

75 
75 
75 
75 
75 
75 

75 
74 
74 
74 
73 
73 

72 
72 

71 
70 

69 
68 

67 
66 
64 
62 

59 
56 

52 

47 

41 

33 

23 
12 


o.  o 


16° 


Alt. 


Az. 


I  06.  I 

74- 

3  30-1 

74- 

5  54- 0 

74- 

8  18.  I 

74- 

10  42.  3 

74- 

13  06.4 

74- 

15  3°-  6 

74- 

17  54-8 

74- 

20  19.  0 

74- 

22  43.0 

74- 

25  07.  I 

74- 

27  31.0 

74- 

29  54-  8 

73- 

32  18.3 

73- 

34  41-8 

73- 

37  05-0 

72. 

39  28.  0 

72. 

41  50.4 

72. 

44  12.6 

71- 

46  34.  I 

70. 

48  55-3 

70. 

51  15-5 

69. 

53  35-  I 

68. 

55  53-4 

67. 

58  10.  6 

65- 

60  26.  I 

64. 

62  39.  7 

62. 

64  5°-  5 

59- 

66  58.4 

57- 

69  01.  7 

53- 

70  59.  6 

49. 

72  49-  7 

44. 

74  29.  5 

38. 

75  55- 0 

31- 

77  OI-9 

22. 

77  45-  I 

II. 

78  0.00.0 


l,c 


Alt. 


I  10.  I 
3  33-3 
5  56.5 
8  19.8 

10  43-  3 
13  06.  7 

IS  30-  2 

17  53-6 
20  17.  o 
22  40.  4 
25  03.  6 
27  26.  7 

29  49.  6 
32  12.3 
34  34-  9 
36  57-  I 
39  18.9 
41  40.4 


44  01. 
46  21. 
48  41. 
51  00. 
53  18. 
55  35- 

57  50- 
60  03. 
62  14. 
64  23. 
66  28. 
68  28. 


70  22.  o 

72  07.  6 

73  42.9 

75  03-  7 

76  06.  3 
76  46.  2 


Az. 


73- 
73- 
73- 
73- 
73- 
73- 

73- 
73- 
73- 
73- 
73- 
72. 

72. 

72. 
72. 

71- 
71- 

70. 


70.  I 
69.4 
68.6 
67.7 
66.6 
65-4 

64.  o 
62.  2 
60.  2 

57-9 
55- o 
51.6 

47-4 
42.4 

36.3 
29.  o 
20.3 
10.  5 


o.  o 


o.  o 


18= 


Alt. 


I  14. 

3  36- 

S  59- 
8  21. 

10  44. 

13  06. 


15  29. 5 
17  52.  I 
20  14.  8 
22  37.  2 
24  59-6 
27  21.  7 


29  43-  8 
32  05.  6 
34  27.2 
36  48.  4 

39  09-  2 

41  29.  5 


43  49-  3 
46  08.  4 
48  26.  8 
50  44.  2 
53  00.  5 
55  15-  5 

57  28.  8 
59  40-  o 
61  48.8 

63  54-4 
65  56.  2 
67  52.7 

69  42.  8 

71  24.3 

72  55-  I 

74  II-  5 

75  IO-2 
75  47-3 


76  o.  o 


Az. 


72.  o 

72.  2 

72-3 
72.4 
72.4 
72.4 


72. 
72. 
72. 
72. 
72. 


71.8 


71- 

71- 
70. 
70. 
70. 


69.4 

68.8 
68.0 
67.  2 
66.2 
65.  o 

63-7 

62.  2 
60.  4 
58.3 
55-9 
52.9 
49.4 

45-2 
40.  2 
34-2 
27.  I 
19.  o 

9.8 


o.  o 


19= 


Alt. 


I  18.  I 

3  36-  7 

6  01.  4 

8  23.  I. 

10  44.9 

13  06.  7 

15  28.  6 
17  50.2 
20  12.  o 
22  33.6 

24  55-  I 
27  16.  4 

29  37-  5 
31  58.3 
34  18.  8 
36  38.  7 
38  58.  6 

41  17-7 

43  36-  2 
45  54- o 
48  10.  9 
50  26.  6 
52  41-3 
54  54-  2 


57  05. 
59  14- 
61  20. 

63  23. 
65  22. 

67  15- 


69  02.  o 

70  39-  5 

72  06.  I 

73  18.  5 

74  13-  8 
74  48.  2 


/  0 


o.  o 


Az. 


71 
71 
71 

71 
71 
71 

71 
71 

71 
71 
70, 
70, 

70. 
70. 
69 
69 
68, 
68, 

67 
66, 

65 
64, 

63 
62 

60, 
58 
56 
53 
50 
47 

43 
38 
32 
25 
17 
9 


o.  o 


Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  arc  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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24  40.  0 

95-2 

24  33-  7 

96.3 

20 

10 

27  25.6 

92.  I 

27  20.  7 

93-2 

27  15-0 

94-3 

27  09.  I 

95-4 

27  02.  4 

96.6 

10 

4 

00 

29  55-  I 

92-3 

29  50.0 

93-5. 

29  44-3 

94.6 

29  38-  0 

95-7 

29  31.  I 

96.9 

4 

00 

3 

50 

32  24.6 

92-5 

32  19-4 

93-7 

32  13-4 

94.9 

32  06.  9 

96.  I 

31  59-6 

97.2 

3 

50 

40 

34  54-  1 

92.8 

34  48.  6 

94.0 

34  42.  4 

95-2 

34  35-6 

96.4 

34  27.  9 

97.6 

40 

30 

37  23-6 

93-1 

37  18.0 

94-3 

37  II- 5 

95-6 

37  04-  2 

96.8 

36  56-  2 

98.0 

30 

20 

39  53-  0 

93-4 

39  47-  0 

94.6 

39  40-  3 

95-9 

39  32-7 

97-2 

39  24-  3 

98.5 

20 

10 

42  22. 4 

93-7 

42  16.  2 

95- 0 

42  09.  I 

96-3 

42  01.  I 

97-7 

41  52.2 

99.0 

10 

3 

00 

44  51-6 

94.0 

44  45-  2 

95-4 

44  37-  8 

96.8 

44  29.  4 

98.2 

44  19.8 

99-6 

3 

00 

2 

50 

47  20.  8 

94.4 

47  14-2 

95-8 

47  06.  2 

97-3 

46  57-  3 

98.7 

46  47.  2 

100.  2 

2 

50 

40 

49  50- 0 

94.8 

49  42.  9 

96- 3 

49  34-  5 

97.8 

49  25-  0 

90-3 

49  14.3 

100.  9 

40 

30 

52  19.  I 

95-  2 

52  II.  6 

96.8 

52  02.  8 

98.4 

51  52-6 

100.  0 

51  41-2 

loi.  6 

30 

20 

54  48.  1 

95-7 

54  40.  0 

97-4 

54  3°-  6 

99.  I 

54  19-  8 

100.8 

54  07-  5 

102.  5 

20 

10 

57  16.  8 

96-3 

57  08.4 

98.  I 

56  58.  I 

99.9 

56  46.  5 

loi.  7 

56  33-  4 

103-5 

10 

2 

00 

59  45-  6 

96.9 

59  36.  3 

98.9 

59  25-4 

100.  8 

59  12-8 

102.  7 

58  58-  6 

104.  6 

2 

00 

1 

\o 

62  14.  0 

97.6 

62  04.  0 

99.8 

61  52.  0 

loi.  8 

61  38.4 

103.9 

61  22.  9 

105.  9 

1 

50 

[ 

40 

64  42.  I 

98-5 

64  31.2 

100.  8 

64  18.  2 

103.  I 

64  03-  2 

105-  3 

63  46.3 

107-5 

40 

30 

67  10.  0 

99.6 

66  58.  0 

102.  I 

66  43-  5 

104.  6 

66  26.  9 

107.  0 

66  08.  I 

109.3 

30 

20 

69  37.  2 

TOO.  9 

69  23.  8 

103.6 

69  07.  8 

106.  4 

68  49.  4 

109.  0 

68  28.  4 

III.  6 

20 

i 

10 

72  03-8 

102.  5 

71  48.  8 

105.  6 

71  30.  6 

108.6 

71  09.  8 

III.  6 

70  46.  2 

114.  4 

10 

!  1 

00 

74  29.  3 

104.  6 

74  II- 9 

108.  I 

73  51-2 

III.  6 

73  27-  5 

114.  8 

73  00-7 

117- 9 

1 

00 

0 

50 

76  53-  I 

107-5 

76  32.8 

III.  6 

76  08.  5 

115-4 

75  41- 0 

119.  I 

75  10- 0 

122.  5 

0 

50 

i 

40 

79  14-  2 

III.  6 

78  49-  5 

116.  4 

78  20.  7 

120.8 

77  47-9 

124.8 

77  II- 9 

128.6 

40 

30 

81  30-  3 

117.  9 

80  59.  5 

123.  6 

80  23.  5 

128.5 

79  44-  5 

132.9 

79  02.  0 

136.8 

30 

20 

83   36.  0 

128.5 

82  55.9 

134-  9 

82  II.  6 

140.  I 

81  24.  2 

144.4 

80  34-  3 

148.0 

20 

10 

85  17- 0 

148.  0 

84  24.  6 

^53-  4 

83  30-  0 

157-4 

82  34.  0 

160.3 

81  37-2 

162.  6 

10 

0 

00 

86  0.0 

180.  0 

85  0.0 

180.  0 

84  0.  0 

180.  0 

83  0.  0  180.  0 

82  0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0 

/ 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

50 

2    o8.  2 

95-2 

2  03 

8 

96.  2 

I  59-2 

97.2 

I  54.8 

98.  2 

I  50.  2 

99-2 

1 
1 

5 

1 
50 

40 

4  37-2 

95-4 

4  32 

5 

96.4 

4  27.7 

97-4 

4  22 

8 

98.4 

4  17 

9 

99-4 

40 

30 

7  o6.  I 

95-6 

7  01 

I 

96.6 

6  56.0 

97.6 

6  50 

8 

98.6 

6  45 

5 

99.6 

30 

20 

9  35- o 

95-8 

9  29 

8 

96.8 

9  24-4 

97-8 

9  18 

8 

98.8 

9  13 

0 

99-8 

20 

10 

12  03.  9 

96.  0 

II  58 

3 

97.0 

II  52.  6 

98.0 

II  46 

6 

99.0 

II  40 

4 

100.  0 

10 

5 

00 

14  32-  7 

96.  2 

14  26 

8 

97-3 

14  20.  7 

98.3 

14  14 

3 

99-3 

14  07 

7 

100.3 

5 

00 

4 

50 

17  01.4 

96.4 

16  55 

2 

97-5 

16  48.  7 

98-5 

16  39 

8 

99.6 

16  34 

8 

100.  6 

4 

50 

40 

19  30.  0 

96.7 

19  23 

5 

97.8 

19  16.  6 

98.8 

19  09 

4 

99.9 

19  01 

8 

100.  9 

40 

30 

21  58.6 

97.0 

21  51 

7 

98.  I 

21  44.4 

99-2 

21  36 

8 

100.  2 

21  28 

6 

lOI.  3 

30 

20 

24  27.  0 

97-3 

24  19 

7 

98.4 

24  12.  I 

99-5 

24  03 

9 

100.  6 

23  55 

3 

loi.  7 

20 

10 

26  55-3 

97-7 

26  47 

7 

98.8 

26  39-  5 

99.9 

26  30 

8 

lOI.  0 

26  21 

6 

102.  I 

10 

4 

00 

29  23. 6 

98.0 

29  15 

5 

99.2 

29  06.  8 

100.3 

28  57 

6 

lOI.  4 

28  47 

9 

102.  6 

4 

00 

3 

50 

31  51-7 

98.4 

31  43 

2 

99.6 

31  34-0 

100.  7 

31  24 

3 

loi.  9 

31  13 

8 

103.  I 

3 

50 

40 

34  19-  7 

98.8 

34  10 

6 

100.  0 

34  00.  9 

lOI.  2 

33  5° 

5 

102.  4 

33  39 

5 

103.6 

40 

30 

36  47-  4 

99-3 

3638 

0 

100.  5 

36  27.  5 

loi.  7 

36  16 

5 

103.0 

36  04 

7 

104.  2 

30 

20 

39  15-0 

99.8 

39  04 

8 

lOI.  I 

38  53-  9 

102.  3 

3842 

I 

103.6 

38  29 

6 

104.  8 

20 

10 

41  42.  3 

100.3 

41  31 

6 

loi.  7 

41  19.9 

103.0 

41  07 

3 

I04-3 

40  53 

9 

105.  6 

10 

3 

00 

44  09.4 

roo.  9 

43  58 

0 

102.3 

43  45-  5 

103.7 

43  32 

2 

105.0 

43  17 

9 

106.3 

3 

00 

2 

50 

46  36.  I 

loi.  6 

46  23 

9 

103.0 

46  10.  7 

104.4 

45  56 

3 

105.  9 

45  41 

3 

107.  2 

2 

50 

40 

49  02.  6 

102.  4 

48  49 

5 

103.8 

48  35-  3 

105-3 

48  20 

I 

106.8 

48  03 

7 

108.2 

40 

30 

51  28.4 

103.2 

51   14 

4 

104.  8 

5°  59-  2 

106.3 

50  43 

0 

107.8 

50  25 

3 

109.3 

30 

20 

53  53-9 

104.  I 

53  38 

9 

105.8 

53  22.  5 

107.4 

53  04 

9 

109.  0 

52  46 

I 

no.  6 

20 

10 

56  18.  5 

105.  2 

56  02 

4 

107.  0 

55  44-  9 

108.7 

55  25 

9 

no.  3 

55  05 

3 

112.  0 

10 

3 

00 

58  42.  7 

106.5 

58  25 

I 

108.3 

58  06.  0 

no.  I 

57  45 

5 

III.  9 

57  23 

5 

X13.  6 

2 

00 

1 

50 

61   05.  6 

107.9 

60  46 

5 

109.9 

60  25.  7 

III. 8 

60  03 

4 

113.  6 

59  40 

0 

115- 5 

1 

50 

40 

63  27.  4 

109.  6 

63  06 

5 

III.  7 

62  43.  7 

113- 7 

62  19 

5 

"5-7 

61  53 

5 

117.  6 

40 

30 

65  47-  2 

III.  6 

65  24 

4 

113- 9 

64  59-  5 

116.  0 

64  32 

8 

118.  I 

64  04 

3 

120.  2 

30 

20 

68  05.  4 

114.  I 

67  39 

9 

116.  5 

67  12.  4 

118.  8 

66  43 

2 

121.  0 

66  12 

0 

123.2 

20 

10 

70  20.  I 

117.  I 

69  51 

9 

119.  7 

69  21.  6 

122.  2 

68  49 

0 

124.5 

68  14 

6 

126.8 

10 

1 

00 

72  31-4 

120.  9 

71  59 

5 

123-7 

71  25.2 

126.3 

70  49 

2 

128.  7 

70  II 

2 

131.  I 

1 

00 

0 

50 

74  36.  5 

125.  7 

74  00 

2 

128.6 

73  21.  7 

131-4 

72  41 

5 

133-9 

71  59 

4 

^3^-3 

0 

50 

40 

76  33-4 

131-9 

75  52 

I 

134-9 

75  08.  7 

137-7 

74  23 

7 

140.  2 

73  37 

2 

142.  6 

40 

30 

78  17.2 

140.  2 

77  30 

5 

143-  I 

76  41.4 

145-7 

75  51 

2 

148.0 

75  00 

2 

150.  I 

30 

20 

79  42.  5 

150.9 

78  49 

5 

153-4 

77  55-2 

155-6 

77  00 

3 

157-4 

76  04 

6 

159-  I 

20 

10 

80  39.  6 

164.5 

79  41 

6 

166.  0 

78  43-  2 

167.  2 

77  44 

6 

168.3 

76  45-  8 

169.  I 

10 

0 

00 

81     0. 0 

180.  0 

80     0 

0 

180.  0 

79     0.0 

iSo.  0 

78     0. 0 

180.  0 

77     0-0 

180.  0 

0 

00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


10= 


Alt. 


I  45-7 
4  I.3-  o 
6  40.  2 
9  07.  2 
ir  34.2 

14  00.  8 

16  27.4 

18  53-  9 
21  20.  I 

23  46.3 
26  12.  o 


28  37.6 
31  02.  8 
33  27-  7 
35  52-  2 
38  16.3 

40  39-  7 

43  o2-  7 
45  24-  8 
47  46-  3 
50  06.  6 
52  26.  o 
54  43-  9 

57  oo-  2 

59  14-3 
61  26.  I 

63  34-  5 
65  39-  I 
67  38.  5 

69  31-  5 

71  15-7 

72  49-  3 

74  08.  o 

75  08.  6 
75  46.  8 


Az. 


76 


o.  o 


11"^ 


100.2 
100.4 
100.6 
100.8 

lOI.I 

IOI.4 
IOI.7 
102.0 
102.4 

102.8 
103.2 

103-7 

104.2 
104.8 

105-4 

106. 1 
106.9 

107.7 
108.6 

109.6 
no. 8 
112. 1 
113. 6 

^^5-3 

117-3 

"9-5 
122. 1 

125.2 

128.9 

133-2 
138.4 
144.6 
152.0 
160.4 
169.9 


iSc.o 


Alt. 


I  41.  o 
4  07.9 

6  34-4 

9  01.  o 

II  27.4 

13  53-7 
16  19.  7 

18  45-  6 
21  II.  2 

23  36-  7 
26  01.  8 

28  26.  6 

30  51-  I 
33  15-3 
35  38-  8 
38  02.  I 
40  24.  5 

42  46-  5 
45  07-  5 
47-  2  7-7 
49  46.  8 

52  .04.  6 
54  20.  8 


56  35-4 
58  47-  3 
60  56.  8 
63  02.  8 
65  04.  6 

67  00.  8 

68  50.  3 
70  30.  6 

72  CO.  o 

73  14.6 

74  12.  o 

74  47-  7 


o.  o 


Az. 


101.2 
101.4 
101.6 
101.8 
102. 1 

102.4 
102.7 
103.0 

103-4 
103.8 

104.3 

104.8 

105-3 
105.9 
106.6 

107.3 
108. 1 

109.0 

IIO.O 

III. I 

II 2 . 3 

113. 6 
115-2 

117. o 
119. o 
121. 3 
124.0 
127.2 
130-9 

135-3 
140.4 
146.5 

1,53-6 

161. 7 
170.6 


12= 


180.0 


Alt. 


I  36.4 
4  02.  7 
6  28.8 

8  54-7 
II  20.  6 

13  46.2 
16  II.  5 
18  36.  9 
21  02.  o 
23  26.  6 
25  51-2 


28  15- 
30  38- 
33  02. 
35  24- 
37  47- 


40  08.  7 

42  29.3 
44  49-4 
47  08.  I 

49  25-9 
51  42.0 

53  56.6 

56  09.  I 

58  19-3 
60  26.  3 
62  29.  7 
64  28.  5 
66  21.8 

68  07.  5 

69  44.  5 

71  09.  6 

72  21.  o 

73  14-6 
73  48.  5 


Az. 


13° 


Alt. 


102.2 
102.4 
102.6 
102.8 
103. 1 

103.4 
103.7 
104. 1 
104.5 
104.9 
105.4 

105.9 
106.5 

107. 1 
107.8 
108.5 
109.4 

110.3 

111. 3 

112. 4 

"3-7 

115. 2 
116. 8 

118. 6 
120.7 
123. 1 

125-9 
129. 1 

132.8 

137-2 
142.3 
148.2 

155-1 
162.8 
171.2 


74  0.0  180.0 


I  31.8 

3  57-4 
6  23.  o 

8  48.3 
II  13.6 


13  38.  6 
16  03.  4 
18  27.  9 
20  52.3 
23  16.3 
25  40.0 

28  03.  2 
30  26.  I 
32  48.  4 
35  10.  I 
37  31-4 
39  51-9 

42  II.  5 
44  30.2 
46  47.  6 
03.8 
18.5 
3^-3 


49 
51 

53 


55  41.  9 
57  49-  9 
59  54-6 
55-7 
51-3 


61 
63 


65  41.3 

67  23.  7 

68  57.0 

70  18.  6 

71  26.3 

72  17-3 
72  49-  2 


o.  o 


Az. 


103.2 
103.4 
103.6 
103.8 
104. 1 

104.4 
104.7 
105. 1 

105.5 
106.0 
106.5 

107.0 
107.6 
108.3 
109.0 
109.7 
no. 6 

III. 6 
112.6 
113.8 
115. 1 

116. 6 
118.3 

120.2 
122.3 
124.8 
127.6 
130.9 
134.6 

139.0 
144. 1 
149.9 

156.5 
163.8 

171. 7 


U° 


Alt. 


o  / 


27. 
52. 

17- 


8  41. 
II  06. 


13  30.8 

15  54-9 
18  18.  7 
20  42.  3 
23  05.  5 
25  28.3 


27 
30 


50-  9 
12.  7 

32  34-  2 
34  55-  o 
37  15-  I 
39  34-  4 

41  52.8 
44  10.  I 
46  26.  3 
48  40.  9 
50  53-  9 
53  14-9 

55  13-  5 
57  19-3 
59  21.6 
61  19.  6 

63  12.  9 

64  59-6 

66  39.  o 

68  08.  6 

69  27.  o 

70  31-5 

71  19.8 
71  49.  8 


Az. 


104.2 
104.4 
104.6 
104.8 
105. 1 

105.S 
105.8 
106.2 
106.6 

107.1 
107.6 

108. 1 
108.7 
109.4 
no. 2 

III.O 

III. 9 

112. 9 
114. o 

115. 2 
116.6 
118.1 
119. 8 

121. 7 
123.9 
126.4 
129.3 
132.6 
136.4 

140.7 
145.6 

151-3 
157-7 
164.7 
172.2 


r2     0.0     180.0 


Hour 
Angle. 


h.  m. 


50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
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30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West, 
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15° 

12° 

17° 

18° 

19° 

Hour 
Angle. 

1 

Hour 
Anele. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0 

0 

0       / 

0 

0       / 

* 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5     50  1 

I    22.  5 

105.1 

I  17.7 

106. 1 

I  12.  9 

107.1 

1  08.  1 

108. 1 

I  03.4 

109.1 

5 

50 

40  1 

3  46.8 

105.3 

3  41-3 

106.3 

3  35-8 

107-3 

3  30-3 

108.3 

3  24-7 

109.3 

40 

30 

6  II.  0 

105.6 

6  14.9 

106.6 

5  58-5 

107.6 

5  52-2 

108.6 

5  45-  7 

109.6 

30 

20 

8  35- 0 

105.8 

8  28.2 

106.9 

8  21.  I 

107.9 

8  13.9 

108.9 

8  06.5 

109.9 

20 

10 

10  59.  0 

106. 1 

10  51.3 

107.2 

10  43.  4 

108.2 

10  35-4 

109.2 

10  27.  2 

no. 2 

10 

5    00 

13  22.  6 

106.5 

13  14.  I 

107 -5 

13  05-  5 

108.5 

12  56.  6 

109.5 

12  47-  5 

110.5 

5 

00 

i    50 

15  45-  9 

106.9 

15  36-7 

107.9 

15  27.3 

108.9 

15  17-4 

109.9 

15  07.4 

110.9 

4 

50 

40 

18  09.  0 

107.2 

17  59- 0 

108.3 

17  48.  7 

109.3 

17  38.0 

IIO.3 

17  27.0 

111.3 

40 

30 

20  31.  8 

107.6 

20  20.  9 

108.7 

20  09.  7 

109.8 

19  58-  I 

110.8 

19  46.  2 

111.8 

30 

20 

22  54.  I 

108. 1 

22  42.  5 

109.2 

22  30.  4 

no. 3 

22   17.  7 

111.3 

22  04.  8 

112. 3 

20 

10 

25  16.3 

108.6 

25  03-  6 

109.7 

24  50-  4 

no. 8 

24  36.  8 

111.9 

24  22.  9 

112.9 

10 

4    00 

27  37.6 

109.2 

27  24.  I 

no. 3 

27  10.  0 

III. 4 

26  55.  4 

112.5 

26  40.  4 

113. 6 

4 

00 

3    50 

29  58-  7 

109.9 

29  44.  2 

III.O 

29  28.  9 

112. 1 

29  13-3 

113. 2 

28  57.  2 

114-3 

3 

50 

40 

32  19.  I 

no. 6 

32  03.  5 

III. 7 

31  47-3 

112. 9 

31  30.  5 

114. 0 

31  13- I 

115.1 

40 

30 

34  38.  9 

III. 4 

34  22.3 

112. 5 

34  04.  8 

113-7 

33  46.  7 

114. 8 

33  27-9 

116.0 

30 

30 

3657-8 

112. 2 

36  40-  0 

113-4 

36  21.3 

114.6 

36  02.  I 

"5-7 

35  42.  I 

116.9 

20 

10 

39  15-9 

113. 1 

38  56.  9 

II4-3 

38  37- 0 

II5-5 

38  16.  3 

116.7 

37  55- 0 

117.9 

10 

3    00 

41  33-  I 

114. 1 

41   12.  7 

115-4 

40  51.4 

116.6 

40  29.  3 

117.8 

40  06.  5 

119. 0 

3 

00 

2    50 

43  49-  I 

1 1 5-3 

43  27-2 

116. 6 

43  04- 4 

117.8 

42  40.  9 

1 19. 1 

42  16.  6 

120.3 

2 

50 

40 

46  03.  7 

116. 5 

45  40-  3 

117. 8 

45  i6-  0 

119.1 

44  50-  8 

1*20.4 

44  24.8 

121.7 

40 

30 

48  16.  7 

117. 9 

47  51-7 

119-3 

47  25-  7 

120.6 

46  58.  8 

121. 9 

46  31.0 

123.2 

30 

20 

50  28.  0 

II9-5 

50  01.  2 

120.9 

49  33-  4 

122.2 

49  04.  7 

123.6 

48  35-  0 

124.9 

20 

10 

52  37- 0 

121. 3 

52  08.  4 

122.7 

51  38.  6 

124. 1 

51  08.  0 

125-5 

50  36.  2 

126.8 

10 

2    00 

54  43-  7 

123.2 

54  12.  9 

124.7 

53  41-  I 

126.2 

53  08.3 

127.6 

52  34-4 

128.9 

2 

00 

1     50 

56  47-4 

125-5 

56  14.4 

127.0 

55  40-  I 

128.5 

55  05-  0 

129.9 

54  28.  9 

131-2 

1 

50 

40 

58  47-  I 

128.0 

58  II- 7 

129.6 

57  35-  I 

131-1 

56  57-  7 

1325 

56  19-  0 

1339 

40 

30 

60  42.  7 

130-9 

60  04.  6 

132-5 

59  25.5 

134.0 

58  45-  4 

135-5 

58  04.  2 

136.8 

30 

20 

62  32.  9 

134-2 

61  52.  I 

135-8 

61  10.  2 

137-3 

60  27.  3 

138.7 

59  43-  5 

140. 1 

20 

10 

64  16.  7 

138.0 

63  33-  0 

139-5 

62  48.3 

141.0 

62  02.  5 

142.4 

61  15.7 

143-7 

10 

1    00 

65  52-  7 

142.3 

65  05.  8 

143.8 

64  17-  9 

145-2 

63  29.4 

146.5 

62  40.  I 

147.8 

1 

00 

0    50 

67  19-3 

147.2 

66  29.  3 

148.6 

65  38-  3 

149.9 

64  46.  7 

151-1 

63  54-9 

152-3 

0 

50 

40 

68  34.  3 

152-7 

67  41-3 

153-9 

66  47.  6 

1551 

65  53-  4 

156.2 

64  58.  9 

157-2 

40 

30 

69  36.  0 

158.8 

68  40.  3 

159-8 

67  43- 9 

160.8 

66  47.  4 

161. 6 

65  50.  7 

162.5 

30 

20 

70  21.  9 

165-5 

69  23.  9 

166.2 

68  25.  6 

166.9 

67  27.  2 

167-5 

66  28.  6 

168.1 

20 

10 

70  50.  4 

172.6 

69  50.  9 

173-0 

68  51.3 

173-4 

67  51-  7 

173-7 

66  52.  I 

174.0 

10 

0     00 

71     0. 0 

180.0 

70    0. 0 

180.0 

69     0.  0 

180.0 

68     0.0 

180.0 

67     0. 0 

180.0 

0 

00 

In  Nortl 

I  declination,  when 

:he  star  is  risi 

UK  or  East  of  the  mer 

dian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 

and  when  tl 

le  star  is  setting  or  \ 

Vest  of  the  iu( 

?ridian,  the  tabulatec 

azimuths  are  reckoned  from  North  to  West. 

In  Sout 

h  declination 

,  when 

the  star  is  risi 

ng  or  Ea' 

,t  of  the  men 

dian,  th 

e  tabulated  a 

zimuths 

are  reckonec 

1  from  So 

uth  to  East; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20'> 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hou7 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

1 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

50 

o  58.  5 

no. I 

0  53-  7 

III. I 

0  48.8 

112. 1 

0  43-  9 

113. 1 

0  39.  2 

114. 1 

5 

50 

40 

3  18.9 

no. 3 

3  13- I 

111.3 

3  07-4 

112. 3 

3  oi-  5 

^^3-3 

2  55-6 

114-3 

40 

30 

5  39-1 

no. 6 

5  32-  5 

III. 6 

5  25.  6 

112. 6 

5  18.7 

113-6 

5    11-2 

114. 6 

30 

20 

7  59-1 

110.9 

7  51-5 

III. 9 

7  43-8 

112. 9 

7  35-8 

113-9 

7  27.8 

"4-9 

20 

10 

10  18.  7 

III. 2 

10  10.  2 

112. 2 

10  01.  5 

113. 2 

9  52-4 

114. 2 

9  43-  3 

"5-2 

10 

5 

00 

12  38.  1 

ni.5 

12  28.  6 

112. 5 

12  18.8 

113. 6 

12  08.  8 

114. 6 

II  58.5 

"5-6 

5 

00 

4 

50 

14  57-  2 

111.9 

14  46.  6 

112. 9 

14  3.5-  7 

114. 0 

14  24.  6 

115. 0 

14  13.  2 

116. 0 

4 

50 

40 

17  15-7 

112. 4 

17  04.  I 

113-4 

16  52-3 

114.4 

16  40.  0 

II5-5 

16  27.5 

"6.5 

40 

30 

19  33-8 

112. 9 

19  21.  2 

113-9 

19  08.  2 

114.9 

18  54.  8 

116. 0 

18  41.  2 

117. 0 

30 

20 

21  51.4 

113-4 

21  37.6 

II4-5 

21  23.  6 

115-5 

21  09.  0 

116. 6 

20  54.  2 

117. 6 

20 

10 

24  08.  4 

114. 0 

23  53-6 

115. 1 

23  38-  2 

116.1 

23  22.  5 

117. 2 

23  06.  3 

118. 2 

10 

4 

00 

26  24.  7 

II4-7 

26  08.  7 

115.8 

25  52-2 

116.8 

25  35-  2 

"7-9 

25  17-7 

118. 9 

4 

00 

3 

50 

28  40.  2 

II5-4 

28  23.  I 

116. 5 

28  05.  2 

117. 6 

27  46.9 

118. 7 

27  28.  2 

119.7 

3 

50 

40 

30  55-  0 

116. 2 

30  36.  5 

117-3 

30  17-4 

118. 4 

29  57-8 

119-5 

29  37-6 

120.6 

40 

30 

33  08.  7 

n7.i 

32  48.9 

118.2 

32  28.  5 

1 19-3 

32  07.4 

120.4 

31  45-  7 

121. 6 

30 

20 

35  21.5 

n8.o 

35  00-  2 

119. 2 

34  38-  3 

120.3 

34  15-  8 

121. 4 

33  52-7 

122.6 

20 

10 

37  32-9 

119. 1 

37  IO-2 

120.3 

36  46.  7 

121. 4 

36  22.  7 

122.5 

35  57-9 

123.7 

10 

3 

00 

39  42.  9 

120.3 

39  18.  7 

121. 5 

38  53- 6 

122.6 

38  28.  0 

123-7 

38  01.  6 

124.9 

3 

00 

2 

50 

41  51-3 

121. 6 

41  25.  5 

122.7 

40  58.  8 

123-9 

40  31.4 

125. 1 

40  03.  2 

126.3 

2 

50 

40 

43  58-0 

123.0 

43  30-3 

124.2 

43  01.  9 

125.4 

42  32.  8 

126.6 

42  02.  8 

127.8 

40 

30 

46  02.  5 

124-5 

45  32-  9 

125.8 

45  02.  6 

127.0 

44  31-6 

128.2 

43  59-8 

129.4 

30 

20 

48  04.  4 

126.2 

47  33-  0 

127-5 

47  00.  8 

128.8 

46  27.9 

130.0 

45  54-  I 

131. 2 

20 

10 

50  03-  7 

128. 1 

49  3°-  2 

129.4 

48  56.0 

130-7 

48  20.  9 

131-9 

47  45- 0 

133-2 

10 

2 

00 

51  59-6 

130-3 

51  24.0 

131. 6 

50  47-  7 

132.8 

50  10.4 

134-0 

49  32-  4 

135-3 

2 

00 

1 

50 

53  51-9 

132.6 

53  14- 0 

133-9 

52  35-  2 

135-2 

51  55-7 

136.4 

51  15-5 

137-7 

1 

50 

40 

55  39-6 

135-3 

54  59-  4 

136.6 

54  18.4 

137-8 

S3  36-6 

139-0 

52  53-9 

140.3 

40 

30 

57  22.2 

138.2 

56  39-  5 

139-5 

55  56-0 

140.7 

55  11-7 

141. 9 

54  26.  9 

143 -I 

30 

20 

58  58-  9 

141-4 

58  13-  6 

142.7 

57  27-  5 

143-9 

56  41.  0 

i4'^o 

55  53-  6 

146.2 

20 

10 

60  28.  6 

I45-0 

59  40.  7 

146.2 

58  52-  2 

147.4 

58  02.  9 

148.5 

57  13-2 

149.6 

10 

1 

00 

61  50.  I 

149.0 

60  59.  6 

150.1 

60  08.  7 

151. 2 

59  17-2 

152.2 

58  25.  I 

153-2 

1 

00 

0 

50 

63  02.4 

153-3 

62  09.  4 

154-4 

61  16.  I 

155-3 

60  22.  2 

156.2 

59  27-  7 

157- 1 

0 

50 

40 

64  03.  9 

158-1 

63  08.  7 

159.0 

62  13.  2 

159-8 

61  17.4 

160.6 

60  21.  3 

161.3 

40 

30 

64  53-  5 

163.2 

63  56- 2 

163.9 

62  59.  0 

164.5 

62  01.  3 

165.2 

61  03.7 

165-7 

30 

20 

65  30-  I 

168.6 

64  31.4 

169. 1 

63  32.  7 

169.6 

62  33.  8 

170.0 

61  34-  9 

170.4 

20 

10 

65  52-  5 

174-3 

64  52-  8 

174-5 

63    53;  I 

174-7 

62  53.4 

1749 

61  53-  7 

175-1 

10 

!   0 

1 

00 

66    0.  0 

180.0 

65     0. 0 

180.0 

64    0. 0 

180.0 

63     0.0 

180.0 

62     c.  0 

180.0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  fromi  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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lATITUDE  6°.     DECLINATION  SAME   NAME  AS   LATITUDE. 


0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6  00 

o  oo.  o 

90.0 

0  05.  2 

89.0 

0  10.  4 

88.0 

0  15.  6 

87.0 

0  20.  9 

86.0 

6 

00 

5    50 

2  29.4 

90.2 

2  34-  7 

89.2 

2  39.8 

88.2 

2  45- 0 

87.2 

2  50.  0 

86.2 

5 

50 

40 

4  58-9 

90.4 

5  04-  I 

89.4 

5  09-1 

88.4 

5  14-2 

87.4 

5  19-  I 

86.4 

40 

30 

7  28.  2 

90.7 

7  33-4 

89.6 

7  38.4 

88.6 

7  43-  6 

87.6 

748.3 

86.6 

30 

20 

9  57-7 

90.9 

10  02.  9 

89.9 

10  07.  9 

88.9 

10  12.  7 

87.9 

10  17.  5 

86.8 

20 

10 

12  27.  r 

91. 1 

12  32.4 

90.1 

12  37-3 

89.1 

12  42.  2 

88.1 

12  46.  7 

87.0 

10 

5  00 

14  56-  5 

91-3 

15  01.  7 

90-3 

15  06.  7 

89-3 

15  II.  4 

88.3 

15  15-9 

87.2 

5 

00 

4  50 

17  25.8 

91-5 

17  31.2 

90-5 

17  36.  2 

89-5 

17  40.  9 

88.4 

17  45-  2 

87.4 

4 

50 

40 

19  55-  2 

91.8 

20  00.  6 

90.8 

20  05.  6 

89.7 

20  10.  2 

88.6 

20  14.  5 

87.6 

40 

30 

22  24.  6 

92.1 

22  30.  0 

91.0 

22  35.0 

89.9 

22  39.  7 

88.8 

22  43-  7 

87.7 

30 

20 

24  53-  9 

92-3 

24  59-  4 

91.2 

25  04.  4 

90.1 

25  09.  0 

89.0 

25  13-  I 

87-9 

20 

10 

27  23.2 

92.6 

27  28.8 

91-5 

27  33-8 

903 

27  38-  5 

89.2 

27  42.4 

88.1 

10 

4  00 

29  52.4 

92.9 

29  58-  2 

91.7 

30  03.  3 

90.6 

30  07.  8 

89.4 

30  II.  8 

88.3 

4 

00 

3  50 

32  21.  6 

93-2 

32  27.  6 

92.0 

32  32.  7 

90.8 

32  37-3 

89.6 

32  41.  2 

88.4 

3 

50 

40 

34  50-  9 

93-5 

34  56.  8 

92-3 

35  02.  I 

91. 1 

35  06.  7 

89.9 

35  10.  6 

88.6 

40 

30 

37  20.0 

93-8 

37  26.2 

92.6 

37  31-6 

91-3 

37  36-  2 

90.1 

37  39-  9 

88.8 

30 

20 

39  49-  0 

94.2 

39  55-4 

92-9 

40  00.  9 

91.6 

40  05.  5 

903 

40  09.  4 

89.0 

20 

10 

42  18.  0 

94.6 

42  24.  7 

93-2 

42  30-  2 

91.9 

42  35-  I 

90- 5 

42  38.  8 

89.2 

10 

3  00 

44  47-  0 

950 

44  53-8 

93-6 

44  59-6 

92.3 

45  04-  3 

90.8 

45  08.  2 

89.4 

3 

00 

2  50 

47  15-8 

95-4 

47  22.9 

94.0 

47  28.  9 

92-5 

47  33-  9 

91.0 

47  37-6 

89.6 

2 

50 

40 

49  44-  5 

95-9 

49  51- 9 

94.4 

49  58-  2 

92.9 

50  03-  I 

91-3 

50  07.  0 

89.8 

40 

30 

52  13-0 

96-5 

52  20.  9 

94-9 

52  27.3 

93-3 

52  32.  6 

91.6 

52  36-  4 

90.0 

30 

20 

54  41-  4 

97.1 

54  49-  7 

95-4 

54  56-  5 

93-7 

55  OI-9 

91.9 

55  05-  9 

90.2 

20 

10 

57  09-  6 

97.8 

57  18.  5 

96.0 

57  25.6 

94.1 

57  31-5 

92-3 

57  35-  I 

90.4 

10 

2  00 

59  37-  5 

98.6 

59  46.  9 

96.6 

59  54-  6 

94-7 

60  00.  5 

92.7 

60  04.  8 

90.7 

2 

00 

1  50 

62  05.  0 

99-5 

62  15.  2 

97-4 

62  23.  5 

95-3 

62  29.  I 

93-r 

62  34.  I 

91.0 

1 

50 

40 

64  32.2 

100.6 

64  43-  3 

983 

64  52.  I 

96.0 

64  59.  0 

93-6 

65  03-  7 

91-3 

40 

30 

66  58.  8 

101.9 

67  10.  9 

99-4 

67  20.  8 

96.8 

67  28.  0 

94.2 

67  32.9 

91.6 

30 

20 

69  24.  5 

103-5 

69  38.  2 

100.7 

69  48.  9 

97-9 

69  57.  0 

950 

70  02.  4 

92.0 

20 

10 

71  49.2 

105-5 

72  04.  5 

102.3 

72  16.  6 

99.1 

72  26.  0 

95-9 

72  31-5 

92.6 

10 

1  00 

74  12.  5 

108.0 

74  30-  0 

104.5 

74  43-  9 

100.8 

74  54-  2 

97.1 

75  01- 0 

93.2 

1 

00 

0  50 

76  32.9 

III. 5 

76  53-  8 

107.4 

77  10.  0 

103. 1 

77  22.  5 

98.6 

77  30.  0 

94.1 

0 

50 

40 

78  49-  8 

116. 3 

79  14-  6 

III. 5 

79  34-  6 

106.4 

79  49-  6 

lOI.O 

79  58.  9 

95-3 

40 

30 

80  59.  7 

123-5 

81  30-  5 

117. 9 

81  56.  0 

III. 6 

82  IS-  5 

104.7 

82  27.  2 

97-3 

30 

20 

82  56.  0 

134- 9 

83  36-  I 

128.6 

84  10.  6 

120.  8 

84  37-  6 

III. 7 

84  55.  0 

lOI.  I 

20 

10 

84  24.  7 

153-4 

85  17.  I 

148.  0 

86  05.  9 

140.  2 

86  48.  2 

128.6 

87  18.  0 

III. 8 

10 

0  00 

85  0.  0 

180.  0 

86  0.0 

180.  0 

87  0.  0 

180.  0 

88  0.0 

180.  0 

89  0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risinc:  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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1 

6° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6 

00 

o  26.  I 

85.0 

0  3^-3 

84.0 

0  36.5 

83.0 

0  41.  7 

82.  0 

0  46.  9 

81.0 

6 

00 

5 

50 

2  55-1 

85.2 

3  00.0 

84.  2 

3  04- 9 

83.2 

3  09.7 

82.2 

3  14-5 

81.2 

5 

50 

40 

5  23-9 

85-4 

5  28.7 

84.4 

5  33-  2 

83-4 

5  37-8 

82.4 

5  42.  2 

81.4 

40 

30 

7  52-9 

8^.6 

7  57-4 

84.6 

8  01.  9 

83.6 

8  05.9 

82.6 

8  10.  0 

81.6 

30 

20 

10  21.  9 

85.8 

10  26.  2 

84.8 

10  3°-  3 

83.8 

10  34.  2 

82.8 

10  37.9 

81.8 

20 

10 

12  51.  I 

86.0 

12  55-  I 

85.0 

12  58.9 

84.0 

13  02.  5 

82.9 

13  05-  8 

81.9 

10 

5 

00 

15  20.0 

86.2 

15  23.9 

85.2 

15  27-4 

84.  I 

15  30-  8 

83.1 

15  33-8 

82.0 

5 

00 

4 

50 

17  49.  2 

86.4 

17  52.8 

85-3 

17  56.2 

84.2 

17  59-2 

83.2 

18  01.8 

82.1 

4 

50 

40 

20  18.3 

86.5 

20  21.  7 

85-4 

20  24.  8 

84.4 

20  27.  5 

83-4 

20  29.  8 

82.2 

40 

30 

22  47-  5 

86.7 

22  50.7 

85.6 

22  53.  6 

84-5 

22  55-9 

83-5 

22  57.9 

82.3 

30 

20 

25  16.  6 

86.8 

25  19-7 

85-7 

25  22.3 

84.6 

25  24.4 

83-5 

25  26.  0 

82.4 

20 

10 

27  45-  9 

87.0 

27  48.  7 

85.8 

27  51.  I 

84.7 

27  52-9 

83.6 

27  54-  2 

82.4 

10 

4 

00 

30  15-  I 

87.1 

30  17.8 

86.0 

30  19.  8 

84.8 

30  21.4 

83-7 

30  22.3 

82.  5 

4 

00 

3 

50 

32  44-4 

87.2 

32  46.  9 

86.  I 

32  48.  8 

84.9 

32  49-  8 

83-7 

32  50-4 

82.5 

3 

50 

40 

35  13-6 

87.4 

35  16.0 

86.2 

35  17-  5 

85.0 

35  18.  5 

83-7 

35  18.6 

82.5 

40 

30 

37  42.9 

87-5 

37  45-  0 

86.3 

37  46.  5 

8s.  0 

37  47-  0 

83.8 

37   46.  8 

82.4 

30 

20 

40  12.2 

87.7 

40  14.  2 

86.4 

40  15-  3 

85.1 

40  15-  5 

83.8 

40  14.  8 

82.4 

20 

10 

42  41-  5 

87.8 

42  43-3 

86.5 

42  44-3 

85.1 

42  44.2 

83-7 

42  42.9 

82.4 

10 

3 

00 

45  IO-9 

87.9 

45  12.  5 

86.5 

45  13- 0 

85.1 

45  12.6 

83-7 

45  II-  I 

82.3 

3 

00 

3 

50 

47  40-  2 

88.0 

47  4X-  6 

86.6 

47  42- 0 

85.1 

47  40-  I 

83.6 

47  39-  0 

82.  I 

2 

50 

40 

50  09.  6 

88.2 

50  10.  8 

86.6 

50  10.  7 

85.1 

50  09.  6 

83-5 

SO  07.  I 

81.9 

40 

30 

52  38-  9 

88.3 

52  40-  0 

86.7 

52  39-  8 

8c;.  0 

52  38.  0 

83-4 

52  35-  0 

81.7 

30 

20 

55  08.  3 

88.4 

55  09-  I 

86.7 

55  08.  5 

84-9 

55  06.  4 

83.2 

55  02.  9 

81.4 

20 

10 

57  37-  6 

88.5 

57  38.  4 

86.7 

57  37-4 

84.8 

57  34-  6 

83.0 

57  30-  6 

81.  I 

10 

2 

00 

60  07.  I 

88.7 

60  07.  5 

86.7 

60  06.  I 

84.7 

60  03.  I 

82.7 

59  58-  2 

80.  7 

2 

00 

1 

50 

62  36.  4 

88.8 

62  36.  6 

86.6 

62  35.  0 

84.4 

62  31.  I 

82.3 

62  25.  4 

80.  I 

1 

50 

40 

65  05-  9 

88.9 

65  05.  8 

86.5 

65  03.  5 

84.  2 

64  59.  2 

81.8 

64  52.  6 

79-4 

40 

30 

67  35-2 

89.0 

67  34-  9 

86.4 

67  32.4 

83.8 

67  26.  8 

81.2 

67  19.  0 

78.6 

30 

20 

70  04.  6 

89.  I 

70  04.  I 

86.2 

70  00.  6 

83-3 

69  54.  6 

80.4 

69  45-  5 

77-5 

20 

10 

72  34-  0 

89.2 

72  33-  2 

85-9 

72  29.  2 

82.6 

72  21.4 

79-3 

72  II.  8 

76.  I 

10 

1 

00 

75  03-  5 

89.4 

75  02.  2 

85-5 

74  56-  9 

81.6 

74  48.  0 

77.8 

74  3.5-  3 

74.1 

1 

00 

0 

50 

77  32-7 

89-5 

77  31- 0 

84.9 

77  24-  7 

80.3 

77  13-0 

75-8 

76  58.  0 

71.4 

0 

50 

40 

80  02. 3 

89.6 

79  59-  8 

83.8 

79  OI-4 

78.1 

79  37-  5 

72.7 

79  18.  I 

67-5 

40 

30 

82  31.7 

89.7 

82  28.0 

82.1 

82  17.  0 

74.6 

81  58.  0 

67.7 

8i  33- 0 

61.3 

30 

20 

85  01.  I 

89.8 

84  55-  4 

78.4 

84  38.  4 

67.8 

84  II.  8 

58.6 

S3   37-  6 

50.8 

20 

10 

87  30.  5 

89.9 

87  19.  0 

68.  0 

86  48.  6 

51-  I 

86  06.  3 

39-5 

85  17.6 

31-7 

10 

0 

1 

00 

90  0.  0 

Ind. 

89  0. 0 

0.  0 

88  0.0 

0.  0 

87  0.0 

0.  0 

86  0.0 

0.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

0 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0     / 

0 

0   / 

0   / 

0 

0   / 

0 

0   / 

0 

ta. 

m. 

6 
5 

00 
50 
40 
30 
20 
JO 

o  52.  2 
3  19- 4 
5  46.  6 
8  14.  0 
10  41.  3 
13  09.0 

80.  c 
80.  2 
80.4 
80.6 
80.  7 
80.  g 

0  57-1 
3  24- 0 

5  50-  7 

8  17.7 

10  44.  7 

13  II.  7 

79.1 
79-2 
79-4 
79.6 

79-7 
79.8 

I  02.3 
3  28.6 
5  54-9 
8  21.4 
10  47.  8 
13  14-4 

78.1 
78.2 

78.4 
78.6 

78.7 
78.8 

I  07.4 
3  33-  I 
5  58.  9 
8  24.7 
10  50.  7 
13  16.8 

77-  I 
77.2 

77-4 
77.6 

77-7 
77.8 

I  12.  5 

3  37-6 
6  02.8 

8  28.  I 

10  53-  4 
13  18.9 

76.1 

76-3 
76.4 
76.6 
76.7 
76.7 

6 
5 

00  1 

50 

40 

30  } 
20  1 

10  1 

1 

5 
4 

00 
50 
40 
30 
20 
10 

15  36.  5 
18  04.  2 
20  31.  7 
22  59.4 
25  27.  I 
27  54-8 

81.  c 
81.  I 
81.2 
81.2 
81.3 
81.3 

15  38-  9 
18  06.  0 

20  S3-  2 
23  oo-  5 
25  27-6 
27  54-8 

80.  0 
80.0 
80.  I 
80.2 
80.2 
80.2 

15  41.0 
18  07.8 
20  34-  3 
23  01.  I 
25  27-  7 
27  54-  5 

78.9 
79.0 
79.0 
79.1 
79.1 
79-1 

15  42.9 
18  09.  0 

20  35-  I 
23  OI-3 
25  27.4 
27  53-5 

77-9 
77-9 
78.0 
78.0 
78.0 
77-9 

15  44-4 
18  09.  9 

20  35-4 
23  00.  9 
25  26.  5 
27  51-9 

76.9 
76.9 
76.9 
76.9 
76.9 
76.8 

5 
4 

00  i 

50 

40 

30 

20 

10 

!  4 
3 

00 
50 
40 
30 
20 
10 

30  22.  5 

32  50-4 
35  18.0 
37  45-  7 
40  13-  3 
42  41.  0 

81.3 
81.3 

81.3 
81.2 

81.  I 
81.  c 

30  22.  2 

32  49-  4 
35  16.5 
37  43-8 
40  10.  8 
42  37-  9 

80.  2 
80.  I 
80.  I 

79-9 
79.8 
79.6 

30  21.2 

32  47-  9 
35  14-4 
37  41-  I 
40  07.  5 

42  34- 0 

79.0 
78.9 
78.8 
78.7 
78.5 
78.3 

30  19.  7 
32  45-  7 
35  II- 7 
37  37-5 
40  03.  4 
42  29.  0 

77.8 

77-7 
77.6 

77-4 
77.2 
76.9 

30  17-4 
32  42.8 
35  08.3 
37  33-3 
39  .S8.3 
42  23.  2 

76.7 
76.6 
76.4 
76.  2 

75-9 
75-6 

4 
3 

00 
50 
40 
30 
20 
10 

3 
2 

00 
50 
40 
30 
20 
10 

45  08.  5 
47  36-  0 
50  03.  3 
52  3°-  7 
54  57-  7 
57  24-  7 

80.8 
80.6 
80.4 
80.  I 

79-7 
79-2 

4^  04.  8 
47  31-6 
49  58-3 
52  24.  g. 

54  51-  I 
57  17-  I 

79-4 
79.  I 
78.8 

78.4 
78.0 

77-4 

45  00-2 
47  26.  2 

49  52-  I 
52  17-8 
54  43-  I 
57  08.  0 

78.0 
77-7 
77-3 
76.8 
76.  2 
75-6 

44  54-  5 
47  19-  7 
49  44-7 
52  09.  4 

54  33-  6 
56  57-3 

76.6 
76.2 
75-8 
75-2 
74-5 
73-8 

44  47-7 
47  12-  I 
49  36-  I 
51  59-6 
54  22.  8 
56  45-  I 

75-2 
74.8 
74.2 

73-6 
72.9 
72.  0 

3 
2 

00 
50 
40 
30 
20 
10 

2 

1 

1 

00 
50 
40 
30 
20 
10 

59  51-3 
62  17.9 

64  43-  S 
67  og.  I 

69  33-  5 
71  57- 0 

78.7 
78.  c 
77.  I 
76.  I 
74-7 
72-5 

59  42.  6 
62  08.  0 
64  32.  4 
66  56.4 
69  18.8 
71  40.  2 

76.7 

75-9 
74.8 

73-5 
71.9 
69.8 

59  32-  4 
61  56-3 
64  19.  3 
66  41.  2 
69  01.  8 
71  20.  7 

74.8 

72.  6 
71.  I 
69.  2 
66.8 

59  20.  5 
61  42.  9 
64  04.  3 
66  24.  I 
68  42.  5 
70  58.  I 

72.8 
71.6 

70-3 
68.7 
66.6 
64.  0 

59  06.  9 
61  27.  5 

63  47-  I 
66  04.  7 
68  20.  5 
70  33-  0 

70.9 

69.7 
68.2 

66.3 

64.  I 

61.  2 

2 
1 

00 
50 
40 
30 
20 
10 

1 

0 

00 
50 
40 
30 
20 
10 

74  18.  9 
76  38.  4 

78  54-  0 

81  03.  0 

82  57-  5 
84  25.  2 

70-5 
67-3 
62.  7 

55-7 

44- S 
26.  2 

73  59-  I 
76  !=;.  0 

78  25.5 
80  27.5 

82  13.2 

83  30.  6 

67.1 

63-4 
58.2 
50.  6 

39-2 
22.3 

73  3(>-3 
75  48.  0 
77  53-3 
79  48.  5 

81  25.9 

82  34.  7 

63.8 
59-8 
54-2 
46.4 
34-9 
19-3 

73  IO-7 
75  18.0 

77  17-9 

79  06.  0 

80  35.  9 

81  37-7 

60.6 
56.  2 
50-3 
42-3 
31-3 
17.0 

72  42.  0 
74  44-  7 
76  39-  3 

78  21.  0 

79  44-6 

80  40.  2 

57-6 

53- 0 
46.9 

38.9 
28.3 

15- I 

1 
0 

00 
50 
40 
30 
20 
10 

0 

00 

85  0.0 

0.  0 

84  0. 0 

0.  0 

83  0.0 

0.0 

82  0. 0 

0.  0 

81  0. 0 

0.0  ; 

1 

0 

00  1 

1 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settinK  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 

5  00 
i  50 
40 
30 
20 
10 


4 
3 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


15^ 


Alt. 


Az. 


I  17.  6 


42.  o 

06.6 


3 
6 

10  56.  o 
13  20.  8 

15  45-6 
18  10.  5 
20  35.  4 
23  00.  2 
25  25.  I 
27  50.  4 

30  14-  7 
32  39-3 
35  03-  8 
37  28.  2 

39  52-4 
42  16.  4 

44  40.  o 

47  03-3 
49  26.  3 

51  48.  6 
54  10.  5 
56  31-4 

58  51-6 
61  10.  4 
63  28.  o 

65  43-3 
67  56.4 

70  06.  o 

72  II.  o 

74  09-  3 

75  58-  7 

77  34-  3 

78  51-3 

79  42.  I 


16° 


Alt. 


75-1 
75-3 

75-4 
75-6 

75-7 
75-7 

75-8 
75-8 
75-8 
75-8 

75-7 
75-6 


75- 
75- 
75- 
74. 
74. 
74. 


73-8 

73- 
72. 

72. 

71- 
70. 


69.  o 

67.7 
66.0 
64.  o 

61.6 

58.5 

54-8 
50.  o 
43-8 

35-9 
25.8 
13.6 


80 


o.  o 


o.  o 


I  22.  6 

3  46.4 

6  10.  2 

8.34.2 

10  58.  2 

13  22.4 


15  46. 
18  10. 
20  34. 
22  59- 
25  23. 
27  47- 


30  II.  2 
32  35-  I 
34  58.  7 
37  22.3 

39  45-  5 
42  08.  6 

44  31-  I 
46  53-4 
49  15-0 
51  3(>-3 
56.6 
16.  o 


53 
56 


58  34-  5 
60  51.  5 
63  06.  6 

65  19-7 
67  29.  8 
69  36.  3 


73  3^-3 

75  IS- 3 

76  45-  5 

77  57-2 

78  43-  8 


Az. 


74- 
74- 
74- 
74- 
74- 


74-7 

74.8 
74.8 
74.8 
74-7 
74-7 
74.6 

74-4 
74.2 
74.0 
73-7 
73-3 
72.9 


ir 


Alt. 


72 

71 

71 
70 

69 

68 


67.  2 

65.7 
64.  o 
61.8 

5Q.  2 

56.0 

52.1 
47.2 

41.  o 

33-2 

23-7 
12.4 


I  27.  6 

3  50-6 
6  13.7 

8  37- o 
II  00.3 

13  23.  7 


o.  o 


o.  o 


15  47- 
18  10. 
20  34. 
22  57. 
25  20. 
27  44. 


;o  o 


O.  2 


32  j 

34  53-  o 
37  15-6 
39  37-8 
41  59.  7 


44  21.3 
46  42.  5 
49  02.  9 
51  22. 6 

53  41.  5 

55  59-  5 

58  16.  o 
60  31.  o 
62  44.  o 

64  54.4 

67  01.  6 

69  04.  5 

71  01.  7 

72  51-3 

74  3°-  5 

75  55-  7 
77  02.  3 
77  45-  2 


78  o.  o 


Az. 


73 
73 
73 
73 
73 
73 

73 

73 
73 
73 
73 
73 

73 
73 
72 
72 
72 
71 

71 

70 

69 
68 
67 
66 

65 

63 
61 

59 

57 
53 

49 

44, 

38 

30' 
21 
II 


18^ 


Alt. 


o.  o 


I  32.  6 
3  54-8 
6  17.  2 

8  39-7 
II  02.  3 
13  24.8 


15  47-  5 
18  10.  2 
20  32.  8 

22  55.4 

25  17-9 
27  40.  2 

29  02. 6 
32  24.  6 
34  46.  5 
37  08.0 

39  29.3 
41  50.  2 

44"  10.  6 
46  3°-  3 
48  49-  5 
51  07-9 

53  25.3 
55  41-  3 

57  56-  I 
60  08.  7 
62  19.  6 
64  27.3 
66  31.5 
68  31.0 

70  24.3 

72  09.  5 

73  44-  I 

75  04-  5 

76  06.  6 
76  46.  4 


Az. 


72.  I 

72.3 
72.4 

72.5 
72.  6 
72.7 


7; 


o.  o 


72. 
72. 
72. 
72. 
72. 
72. 


72.  I 
71.8 

71-5 
71.  2 
70.8 
70.  2 

69.  7 
69.  o 
68.2 

67-3 
66.3 
65.0 

63.6 
61.  9 

59-9 
57-6 
54-8 
51-4 

47.2 
42.  2 
36.  I 
28.8 
20.  2 
10.5 


19° 


Alt. 


o.  o 


I  37-6 
3  59-  I 
6  20.  5 
8  42.  2 
II  04.  o 
13  25.8 

15  47-6 
18  09.4 
20  31.  2 
22  52.  9 
25  14-  6 


27 


;6.  I 


29  57-3 
32  18.4 
34  39-3 
36  59-  8 
39  20.  o 

41  39-  7 


43  58-9 
46  17.  4 

48  35-  I 
50  51-7 
53  07-6 
55  21.9 


57  34-  7 
59  45-  I 
61  53-  5 
63  58-  5 
65  59-  6 
67  55-7 

69  45.  I 

71  26.  2 

72  56-  5 
74  12.  2 


/3 


10. 


75  47-4 


76 


o.  o 


Az. 


71.  I 

71-3 
71-4 

71-5 
71.  6 
71.6 


71- 
71- 
71- 
71- 
71- 
71. 


70.9 
70.  6 

70-3 
69.9 

69-5 
68.9 

68.3 
67.6 
66.7 
65.8 
64.7 
63.4 

61.  9 
60.  I 

58.0 
55-6 
52.  6 
49.2 


45- 

0 

40. 

0 

34- 

0 

27. 

0 

18. 

8 

9- 

7 

Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


o.  o  I  0  00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settins:  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West, 
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LATITUDE   5°.     DECLINATION  SAME   NAME   AS   LATITUDE. 


Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 


5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


1 

0 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


0  00 


20° 


Alt. 


Az. 


o    /      o 


I  42.  5 
4  03.  I 
6  23.8 

8  44-5 

11  05.4 

12  26.  3 


15  47-4 
18  08.  2 
20  29.  2 
22  49.  9 
25  10.7 
27  31.2 

29  51.6 
32  11-5 
34  31-4 
36  50.  8 

39  09-  8 
41  28.  2 

43  46.  I 
46  03.  I 
48  19.4 

50  34-  6 
52  48.  6 

55  oi-o 

57  11-6 
59  20.  I 
61  25.  7 
63  27.  9 
65  26.  o 
67  18.4 

69  04.  3 

70  41.4 

72  07.3 

73  19-0 

74  13-  8 
74  48.  2 


/o 


o.  o 


70. 1 
70.2 
70.4 

70-  5 
70.  6 
70.  6 


70.  6 

70.  6 

70-5 
70.4 
70.  2 
70.  o 

69.8 

69-5 
69.  I 
68.7 
68.2 
67.6 

66.9 
66.2 

65-3 
64- 3 
63.1 
61.  7 

60.  I 
58.2 
56.1 
53-6 
50.  6 
47.0 


42. 

37- 
32- 
25- 
17- 
9- 


21° 


Alt. 


I  47.4 

4  07-  I 
6  26.8 

8  46.7 

III  06.  7 

13  26.8 

15  46.  7 
18  06.  7 
20  26.  7 
22  46.  6 
25  06.  3 
27  25.8 

29  45-  I 
32  04.  2 
34  22.  7 
36  41.  o 

38  58.7 
41  16.  o 

43  32.3 
45  48.  o 
48  02.  6 
50  16.  2 
52  28.3 
54  38-  7 

56  47.  2 

58  53-  4 
60  56.  4 

62  55-9 
64  50.  6 
66  40.  o 

68  22.  o 

69  55-  2 

71  17.0 

72  2i;.  2 

73  16.8 
73  49- o 


o.  o 


74  0.0 


Az. 


69 
69 
69 
69 
69 
69 

69 
69 
69 
69 
69 
68 

68 
68 
67 
67 
66, 
66, 

65 
64 

63 
62 

61 

60, 

58 
56 
54 
51 
48 
45 

41 
36. 
30 
23 
16, 


22= 


Alt. 


o       o     / 


O.  O 


.  I  52.3 

4  II.  o 
6  29.8 

8  48.7 
IT  07.  8 
13  26.  8 

15  45-9 
18  04.  9 
20  23.  9 
22  42.  8 
25  01.  4 
27  19-9 

29  38.  I 

31  55-9 
34  13-  4 
36  30-  5 
38  46.  9 
41  02.  8 


43  17-7 
45  31-8 
47  44 
49  56 
52  07 
54  14 


56  21.  7 
58  25.  4 
60  25.  9 
62  22.  5 
64  14.3 

66  00.  I 

67  38.  5 

69  07.  9 

70  26.  2 

71  30.  7 

72  19-  5 
72  49-  7 


o.  o 


Az. 


68.  I 
68.2 
68.4 
68.5 
68.5 
68.5 

68.  5 
68.5 
68.4 
68.2 
68.0 
67.8 

67-5 
67.  I 
66.7 
66.2 

65-7 
65.0 

64.  3 
63-4 
62.  4 
61.3 
60.  o 
58.5 

56.8 
54-8 
52.  6 
49.9 
46.9 

43-3 

39-  I 
34-3 
28.8 
22.  4 
15-4 
7-9 


23° 


Alt. 


o.  o 


I  57-  I 
4  14.8 
6  32.  7 
8  50.6 
II  08.8 
13  26.  8 

15  44-  9 
18  02.  8 
20  20.  8 
22  38.  6 
24  56.  2 
27  13-5 

29  3°-  5 
31  47-2 
34  03-  5 
36  19.  2 

38  34-  3 
40  48.  7 

43  02.  2 

45  14-  7 
47  26.  2 

49  36.  2 

51  44-  5 

53  50-  7 

55  54-9 
57  56-0 
59  54- o 
61  47.  6 

63  36.4 

65  19-  I 

66  54.  o 

68  19.  7 

69  34-  5 

70  36.  o 

71  22.  o 
71  50-3 


o.  o 


Az. 


24^ 


Alt. 


67.  I 
67.  2 
67.4 

67--5 
67.5 

67-5 

67-5 
67.4 

67- 3 
67.  I 
66.9 
66.7 

66.4 
66.0 

65-5 
65.  o 
64.4 
63-7 

63.0 
62.  I 
61.  o 

59-8 
58.5 
57- o 

55-2 
53-  I 
50-9 
48.2 

45- I 

41-5 

37-4 
32.7 
27-3 
21.  2 

14-5 
7-4 


o.  o 


2  01.  9 
4  18.6 
6  35-5 
8  52.4 
II  09.  4 
13  26.  5 

15  43-  4 
18  00.  4 
20  17.  2 
22  33.  8 

24  50-3 
27  06.  4 

29  22.  4 

31  37-  7 
33  52-8 
36  07.  I 
38  20.  9 
40  33-  8 

42  45-8 

44  56.  7 
47  06.4 

49  14-  5 
51  20.  8 

53  24.9 

55  26.  8 
57  25.  5 
59  20.  8 

61  II.  5 

62  57.  2 
64  36-  5 

66  08.  6 

67  30-  5 

68  42.  I 

69  40.  2 

70  24.  I 
70  50.  9 


Az. 


66.  I 
66.2 
66.4 
66.4 
66.  5 
66.  5 

66.5 
66.4 
66.2 
66.0 
65.8 

65-5 

6=;.  2 
64.8 
64.4 
63.8 
63.2 
62.  5 

61.6 
60.  7 
59-6 

58.4 
57- o 
55-4 

53-6 

51-5 
49.2 

46.5 
43-4 
39-9 

35-8 
31-  I 
25-9 
20.  I 

13- 7 
7.0 


Hour 
Angle. 


h.  m. 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
29 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


■I  o.  o  i  0.0  I  0  00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 
1 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6    00 

0  00.  0 

90.  0 

« 

6 

00 

5    50 

2  29.4 

90.  2 

2  24.  2 

91.  2 

2  18.9 

92.  2 

2   13-  6 

93-2 

2  08.  2 

94.2 

5 

50 

40 

4  58-9 

90.4 

4  53-6 

91.4 

4  48.  I 

92.4 

4  42.7 

93-4 

4  37-2 

94-4 

40 

30 

7  28.  2 

90.7 

7  22.9 

91.7 

7  17-4 

92-7 

7  "-9 

93-7 

7  06.  I 

94-7 

30 

20 

9  57-7 

90.9 

9  52-3 

91.9 

9  46.7 

92.9 

9  40.9 

93-9 

9  35- 0 

94-9 

20 

10 

12  27.  I 

91.  I 

12  21.  7 

92.  I 

12   15.9 

93-2 

12   10.  0 

94-  2 

12  03.9 

95-2 

10 

5    00 

14  56-  5 

91-3 

14  50.  9 

92.4 

14  45-  I 

93-4 

14  39-  0 

94-4 

14  32-  7 

95-5 

5 

00 

4    50 

17  25.8 

91-5 

17  20.  2 

92.7 

17  14.2 

93-7 

17  08.  0 

94-7 

17  01.  6 

95-8 

4 

50 

40 

19  55-  2 

91.8 

19  49-  5 

92.9 

19  43-  3 

93-9 

19  36.  8 

95-0 

19  30.  0 

96.  I 

40 

30 

22  24.  6 

92.  I 

22   18.  7 

93-2 

22  12.  4 

94-  2 

22  05.  7 

95-3 

21  58.  5 

96-4 

30 

20 

24  53-  9 

92- 3 

24  47.  9 

93-4 

24  41.4 

94-5 

24  34-  4 

95-6 

24  27.  0 

96-7 

20 

10 

27  23.  2 

92.  6 

27  17.0 

93-7 

27  10.3 

94.8 

27  03.  I 

95-9 

26  55-  3 

97-1 

10 

4    00 

29  52.4 

92.9 

29  46.  I 

94.0 

29  39-  2 

95-2 

29  31.7 

96-3 

29  23.  6 

97-5 

4 

00 

3    50 

32  21.  6 

93-2 

32   15-2 

94-3 

32  07.9 

95-5 

32  00.  2 

96-7 

31  51-8 

97-9 

3 

50 

40 

34  50-  9 

93-5 

34  44-  I 

94-7 

34  36.  7 

95-9 

34  28.  5 

97.1 

34  19-  7 

98-3 

40 

30 

37  20.  0 

93-8 

37  13-0 

95-1 

37  05-  2 

96-3 

36  56-  8 

97-5 

36  47-  4 

98.8 

30 

20 

39  49  0 

94.  2 

39  41-8 

95-5 

39  33-  7 

96.8 

39  24.  8 

98.0 

39  15- 0 

99-3 

20 

10 

42  18.  0 

94.  6 

42   10.5 

95-9 

42  02.  0 

97.2 

41  52-  7 

98-5 

41  42.3 

99.9 

10 

3    00 

44  47- 0 

95- 0 

44  39-  I 

96.4 

44  30-  I 

97-8 

44  20.  2 

99.  I 

44  09.4 

100.  5 

3 

00 

2    50 

47  15-8 

95-4 

47  07.  5 

96.9 

46  58.  I 

98-3 

46  47-  7 

99-8 

46  36-  I 

lOI.  2 

2 

50 

40 

49  44-  5 

95-9 

49  35-  7 

97-5 

49  25-  8 

99.0 

49  14-  7 

100.  5 

49  02.  6 

102.  0 

40 

30 

52  13-0 

96-5 

52  03.9 

98.  I 

51  53-  8 

99-7 

51  41-5 

lOI.  3 

51  28.4 

102.  9 

30 

20 

54  41-4 

97.1 

54  31-6 

98.8 

54  20.  4 

100.  5 

54  07.  8 

102.  2 

53  53-9 

103.8 

20 

10 

57  09-6 

97.8 

56  59-  I 

99-6 

56  47-  I 

lOI.  4 

56  33-8 

103.  2 

56  18.  5 

104.9 

10 

2    00 

59  37-  5 

98.6 

59  26.  3 

100.  5 

59  13-3 

102.  4 

58  58.  8 

104-3 

58  42.  7 

106.  2 

2 

00 

1    50 

62  05.  0 

99-5 

61  53-0 

loi.  6 

61  39.  0 

103-7 

61  23.  I 

105-  7 

61  05.  5 

107.7 

1 

50 

40 

64  32.  2 

100.  6 

64  19.  0 

102.8 

64  03.  7 

105.  I 

63  46.  5 

107-3 

63  27.4 

109.3 

40 

30 

66  58.  8 

lOI.  9 

66  44.  2 

104.3 

66  27.  5 

106.8 

66  08.  4 

109.  I 

65  47-  2 

III.  4 

30 

20 

69  24.  5 

103-5 

69  08.  5 

106.  2 

68  49.  7 

108.8 

68  28.  6 

III.  4 

68  05.  4 

113- 9 

20 

10 

71  49.  2 

105-5 

71  31.0 

108.5 

71   10.  0 

III.  4 

70  46.  4 

114.  2 

70  20.  I 

116.  9 

10 

1    00 

74  12.  5 

108.  0 

73  51-7 

III.  4 

73  27.6 

114-  7 

73  00.  8 

117.  8 

72  31-4 

120.  7 

1 

00 

0     50 

76  32.9 

III. 5 

76  09.  0 

115- 3 

75  41-0 

119.  0 

75  10.0 

122.  4 

74  36-  5 

125.6 

0 

50 

40 

78  49-  8 

116.  3 

78  20.  8 

120.  7 

77  48.  I 

124.8 

77  12.0 

128.5 

76  33-  4 

131.  8 

40 

30 

80  59.  7 

T23-5 

80  24.  0 

128.5 

79  44-  5 

132-9 

79  02.  0 

136-7 

78  17.  2 

140.  I 

30 

20 

82  56.  0 

134-9 

82  II.  5 

140.  I 

81  23.  9 

144.4 

80  34.  0 

147.9 

79  42.  5 

150-9 

20 

10 

84  24.  7 

153-4 

83  30.  I 

157-3 

82  34.  0 

160.3 

81  37.2 

162.  6 

80  39.  6 

164.  5 

10 

0    00 

85     0.  0 

180.  0 

84     0.  0 

180.  0 

85     0.0 

180.  0 

82     0.  0  '180.  0 

81     0.  0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Soath  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

■ 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt, 

Az. 

Alt. 

Az. 

h.  m. 

o     / 

0 

0   / 

0 

0      / 

i 
t 
\ 

i 

0 

0   / 

0 

0      / 

0 

h.  m. 

5    50 

1* 
2  02.  8 

95-  2 

I  57-3 

96.  2 

I  51-7 

97-2 

I  46.  2 

98.  2 

I  40.  7 

99.2 

5  50 

40 

4  31-5 

95-4 

4  25.8 

96.4 

4  19-9 

97-4 

4  14-  I 

98.4 

4  08.  2 

99-4 

40 

30 

7  OO.  2 

95-7 

6  54-  3 

96.7 

6  48.  I 

97-7 

6  41.  8 

98.7 

6  35-  5 

99-  7 

30 

20 

9  28.9 

95-9 

9  22.  6 

96.9 

9  16.  I 

98.  0 

9  09.  6 

99.0 

9  02.  8 

100.  0 

20 

10 

II  57.6 

96.  2 

II  50.9 

97-2 

II  44.  I 

98-3 

II  37.2 

99-3 

II  29.  9 

100.3 

10 

5  00 

14  26.  0 

96- 5 

14  19.  I 

97-5 

14  II.  9 

98-5 

14  04.  5 

99.6 

13  56-  8 

100.  6 

5  00 

4  50 

16  54-  4 

96.8 

16  47.  2 

97-8 

16  39.  7 

98.8 

16  31.8 

99.9 

16  23.  7 

100.  9 

4  50 

40 

19  22.  8 

97.  I 

19  15.2 

98.  2 

19  07.  2 

99-2 

18  58.  9 

100.  3 

18  50-  3 

101.3 

40 

30 

21  51.0 

97-4 

21  43.0 

98-5 

21  34.  6 

99.6 

21  25.8 

100.  6 

21  16.  7 

loi.  7 

30 

20 

24  19.  I 

97.8 

24  10.  7 

98.9 

24  01.  9 

100.  0 

23  52-  7 

lOI.  0 

23  43-  0 

102.  I 

20 

10 

26  47.  I 

98.  2 

26  38.  2 

99-3 

26  29.  0 

100.  4 

26  19.  2 

lOI.  5 

26  09.  0 

102.  6 

10 

4  00 

29  15.0 

98.6 

29  05.  7 

99-7 

28  55-  8 

100.  9 

28  45-  5 

102.  0 

28  34.  6 

103.  I 

4  00 

3  50 

31  42.7 

99.  0 

31  32- 9 

100.  2 

31  22.  5 

roi.  3 

31  11-  5 

102.  5 

31  00.  0 

103.6 

3  50 

40 

34  10.  I 

99-5 

33  59-9 

100.7 

33   48.  8 

lOI.  9 

33   37-3 

103.  I 

33   25-  I 

104.  2 

40 

30 

36  37-4 

100.  0 

36  26.  5 

lOI.  3 

36  15-0 

102.  5 

36  02.  7 

103-  7 

35  49-  7 

104.9 

30 

20 

39  04-  4 

100.  6 

38  52.9  lOI.  9  1 

38  40-  7 

103.  I 

38  27.  7 

104.4 

38  13-  8 

105.6 

20 

10 

41  31.  I 

lOI.  2 

41  19.  0 

102.  6 

41  06.  0 

103.8 

40  52.  2 

105.  I 

40  37-  3 

106.  4 

10 

3  00 

43  57-6 

lOI.  9 

43  44-  7 

103-3 

43  30-9 

104.  6 

43  16.  2 

105.9 

43  00.  6 

107.2 

3  00 

2  50 

46  23.  5 

102.  7 

46  09.  9 

104.  I 

45  55-  3 

105.4 

45  39-  6 

106.  8 

45  22.8 

108.  2 

2  50 

40 

48  49.  2 

103-  5 

48  34.  6 

104.  9 

48  18.  9 

106.  4 

48  02.  2 

107.  8 

47  44-  5 

109.  2 

40 

30 

51  14.  I 

104.4 

50  58.  6 

105.9 

50  41.  9 

107-5 

50  23.  9 

109.  0 

50  05.  0 

no.  4 

30 

20 

53  38.  6 

105-  5 

53  21.9 

107.  I 

53  04-  0 

108.  7 

52  44-  8 

no.  2 

52  24.  5 

III. 7 

20 

10 

56  02.  I 

106.  7 

55  44-  4 

108.3 

55  24-  9 

no.  0 

55  04-  3 

III.  7 

54  42.  4 

113- 3 

10 

2  00 

58  24.  9 

108.  0 

58  05.  5 

109.  8 

57  44-  6 

III.  6 

57  22.  5 

^^3-3 

56  58-  9 

115.  0 

2  00 

1  50 

60  46.  2 

109.  6 

60  25.  2 

III.  5 

60  02.  7 

113- 4 

59  38-  6 

115.  2 

59  13-3 

117.  0 

1  50 

40 

63  06.  3 

III. 5 

62  43.  4 

113-  5 

62  18.8 

115- 5 

61  52-  7 

117. 4 

61  25.  I 

"9-3 

40 

30 

65  24.  2 

113- 7 

64  59.  I 

115.  8 

64  32.  4 

117.  9 

64  03.  X 

120.  0 

63  33-  6 

121.  9 

30 

20 

67  39-  7 

116.  3 

67  12.  2 

118.  6 

66  42.  5 

120.  8 

66  II.  4 

123.  0 

65  38.  4 

I2S.  0 

20 

10 

69  51.8 

119- 5 

69  21.  2 

122.  0 

68  48.  6 

124-  3 

68  13.  0 

126.  6 

67  34-  0 

128.7 

10 

1  00 

71  59-4 

123-  5 

71  25.1 

126.  I 

70  48.  7 

128.6 

70  10.  8 

130.9 

69  31.  I 

133-  I 

1  00 

0  50 

74  00.  2 

128.5 

73  21.6 

^3^-3 

72  41-3 

133-^ 

71  59-0 

136.  I 

71  15-5 

138.3 

0  50 

40 

75  52-0 

134-9 

75  08.  7 

137-6 

74  23.  5 

140.  2 

73  36-  9 

142.  5 

72  49.  0 

144-  5 

40 

30 

77  3°-  0 

143.  0 

76  41- s 

145.6 

75  51-3 

148.  0 

75  00.  0 

150.  0 

74  07.  5 

151-  9 

30 

20 

78  49-  3 

153-4 

77  55-2 

155-5 

77  00.  3 

157-4 

76  04.  6 

159.0 

75  08.  5 

160.  4 

20 

10 

79  41-  6 

166.  0 

78  43.  2 

167.  2 

77  44-  6 

168.2 

76  45-  8 

169.  I 

75  46.  8 

169.9 

10 

0  00 

80  0.  0 

180.  0 

79  0.  0  180.  0 

78  0.  0 

180.  0 

77  0.0 

180.  0 

76  0.  0 

180.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

1 
1 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

50 
40 
30 
20 
10 

I  35-2 
4  02.  I 
6  29.  0 

8  55-  8 
II  22.  4 

100.  2 
100.  4 

100.  7 

101.  0 
lOI.  3 

I  29.5 

3  56-0 
6  22.  4 

8  48.6 

II   14.  7 

101.  2 

loi.  4 
loi.  7 

102.  0 
102.3 

I  23.9 
3  49-8 
6  IS- 7 
8  41-3 
II  06.  9 

102.  2 
102.  4 
102.  7 
103.0 
103-3 

I   18.2 
3  43-6 
6  08.  9 
8  34-0 
10  59.  0 

103.2 
103.4 

103- 7 
104.  0 
104.3 

I  12.  6 

3  37-3 

5  59-2 

8  26.3 

10  50.  7 

104.  2 
104.4 

104.7 

105.  0 

ioS-3 

5 

50 
40 
30 
20 
10 

5 
4 

00 
50 
40 
30 
20 
10 

13  48.9 
16  15.2 
18  41.  2 
21  07.  2 
23  32-8 
25  58.  I 

loi.  6 

101.  9 

102.3 

102.  7 

103.  2 
103.  7 

13  40.  7 
16  06.  4 
18  31.9 
20  57.2 
23  22.  I 
25  46.8 

102.  6 
103.0 

103.4 
103.8 

IQ4-  3 
104.  8 

13  32-  2 
IS  57-4 
18  22.  I 
20  46.  8 
23  10.9 
25  35- 0 

103.6 
104.  0 
104.4 
104.9 
105.3 
105.9 

13  23-6 
15  48.  I 
18  12.  2 
20  36.  I 
22  59. 6 
25  22.7 

104.  6 
105.0 

105.4 
105.9 
106.  4 
106.  9 

13  14-6 
IS  38-  4 
18  01.  8 
20  24.  9 
22  47.6 
25  09-9 

ioS-7 

106.  I 
106.5 

107.  0 

107.  s 

108.  0 

5 
4 

00 
50 

40 

30    1 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

28  23.  I 
30  47-  8 
33  12.  I 
35  35-9 
37  59-  2 
40  21.  9 

104.  2 
104.8 
105.4 
106.  I 
106.8 
107.7 

28  II.  I 

30  35-  0 
32  58-4 
35  21.5 
37  43-  8 
40  05.  s 

105- 3 
105.9 

106.  6 

107.3 
108.  0 
108.  9 

27  58-4 
30  21.  6 

32  44-  I 
35  06.3 
37  27.6 
39  48-  4 

106.  4 

107.  I 
107.7 
108.5 
109.3 
no.  2 

27  45-  5 
30  07.  7 
32  29.4 
34  so.  4 
37  10.8 
39  30.  4 

107-5 
108.2 

108.  9 

109.  7 
no.  5 
III.  4 

27  31-8 
29  53-  2 
32  13- 8 
34  34-  0 
36  53-  2 
39  II-  7 

108.6 
109.3 
no.  0 
no.  8 

111.  7 

112.  7 

4 
3 

00 
50 
40 
30 
20 

3 
2 

00 
50 
40 
30 
20 
10 

42  44.  0 
45  05.  2 
47  25.6 
49  44-  8 
52  02.  8 

54  19-  I 

108.6 
109.  6 
no.  7 
112.  0 

^■^3-3 
114.  9 

42  26.  5 
44  46.  6 
47  05.  6 
49  23.  s 
51  39-9 
53  54-8 

109.  8 
no.  9 
112.  0 

113- 4 
114.  8 
116.  4 

42  08.  2 
44  27.  I 
46  44.7 
49  01.  2 
51   16.  0 
53  29.  I 

111.  I 

112.  2 

113-  4 
II4-.8 
116.  3 
118.  0 

41  49-  0 
44  06.  3 
46  23.  0 
48  37-9 
50  51.  I 
53  02.3 

112.  4 

113- 5 
114-8 

116.  2 

117.  7 
119-  5 

41  29.  0 

43  45-  3 
46  00.  2 

48  13.  6 

50  25,  2 
52  34-  5 

113- 7 
114.  8 

116.  I 

117.  6 
119.  I 
121.  0 

3 
2 

00 
50 
40 
30 
20 
10 

2 
1 

00 
50 
40 
30 
20 
10 

56  33-  8 
58  46.  3 
60  55.  7 
63  01.  9 
65  03.  8 
67  00.  0 

116.  7 
118.  7 
121.  I 
123.8 
127.  0 
130.  7 

56  07.  3 
58  17-7 
60  24.  9 
62  28.6 
64  27.  6 
66  20.  8 

118.  3 
120.  4 
122.8 
125.6 
128.8 
132.6 

55  39-  8 
57  48.  0 

60  52.  9 

61  54.  0 
63  so-  0 

65  40.  s 

119.  9 
122.  I 

124-5 
127.4 

130.6 

134-4 

55  II.  2 
57  17.1 
59  19-  9 
61   18.3 

63  II.  6 

64  58.  6 

121.  4 
123.6 
126.  2 
129.  I 
132.4 
136.  2 

54  41.  4 
56  45-  I 
58  45-  4 
60  41.  I 
62  31.  6 
64  15.  6 

122.  9 
125.  2 
127.8 

130.7 
134.0 

137-8 

2 
1 

00    1 
50     1 
40    1 
30    1 

20     I 
10 

1 
0 

1 

00 
50 
40 
30 
20 
10 

68  49.7 

70  30.  2 

71  S9-  7 

73  14-6 

74  11.6 
74  47-  7 

135- I 
140.3 
146.4 

153-5 
161.  6 
170.  6 

68  06.  9 

69  43.  8 

71  09.  3 

72  20.  8 

73  14-6 
73  48.  5 

137-0 
142.  2 
14S.  2 
155-0 
162.  7 
171.  2 

67  22.  9 

68  56.4 

70  18.  2 

71  26.3 

72  17.2 
72  49-  I 

138.8 

143-9 
149.8 
156.4 
163-7 
171-7 

66  38.  I 

68  08.  0 

69  26.  5 

70  31.  2 

71  19.7 
71  49.8 

140.  s 

145- 5 
151.  2 

IS7-6 
164.  6 
172.  2 

65  SI- 9 

67  18.  s 

68  33-  9 

69  35-  S 

70  21.  8 

70  50.  3 

142.  I 
147.0 

152.5 
158-7 
165.4 
172.  6 

1 
0 

00 
50 
40 
30 
20 
10     J 

0 

00 

75     o-o 

180.  0 

74     0.0 

180.  0 

73     o-o 

180.  0 

72     0. 0 

180.  0 

71     0. 0 

180.  0 

0 

00 

In  Nortl 

and  when  tY 

In  Soutl 

and  when  th 

I  declination 
le  star  is  setti 
1  declination, 
e  star  is  setti 

when  tl 
ng  or  W 
when  ti- 
ng or  W 

le  star  is  risii 
est  of  the  mt 
le  star  is  risii 
est  of  the  me 

ig  or  Eas 
-ridian.  t 
ig  or  Eas 
ridian,  tl 

t  of  the  men 
tie  tabulated 
t  of  the  men 
he  tabiilated 

dian,  the 
azimutl 

dian,  the 
azimutb 

;  tabulated  a 

IS  are  reckon 

tabulated  a 

s  are  reckon 

dmuths 
ed  from 
zimuths 
;d  from  £ 

are  reckoned 
Vorth  to  We 
ire  reckoned 
South  to  We 

from  No 

St. 

from  So 

St. 

rth  to  East; 
nth  to  East; 

110165°— 19- 


66       LATITUDE   5°.     DECLINATION   CONTRARY   NAME  TO   LATITUDE. 


15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 



Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 
\ 

0       / 

0 

0       / 

— 1 
0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

50 

I  o6.  8 

105.  2 

I  01.  I 

106.  2 

0  55-3 

107.  2 

0  49-  5 

108.  I 

0  43-  7 

109.  I 

5 

50 

40 

3  30-9 

105.4 

3  24-4 

106.  4 

3  17-  9 

107.4 

3  II-4 

108.  4 

3  04-  8 

109.  4 

40 

30 

S  54-9 

105-  7 

S  47-  7 

106.  7 

5  40- 4 

107.  7 

5  33-0 

108.  7 

5  25- 5 

109.  7 

30 

20 

8  18.7 

106.  0 

8  10.  7 

107.  0 

8  02.6 

108.  0 

7  54-  5 

109.  0 

7  46.  2 

no.  0 

30 

10 

10  42.  3 

106.3 

10  33-  5 

107-3 

10  24.  7 

108.  3 

10  15.  6 

109-3 

10  06.  5 

no.  3 

10 

5 

00 

13  OS-  5 

106.  7 

12  56.  0 

107.  7 

12  46.  3 

108.  7 

12  36-  5 

109.  7 

12  26.  4 

no.  7 

5 

00 

4 

50 

IS  28.5 

107.  I 

15  18.3 

108.  I 

15  07-  7 

109.  I 

14  56-  9 

no.  I 

14  45-  9 

III.  I 

4 

50 

40 

17  51- I 

107- 5 

17  40.  0 

108.6 

17  28.6 

109.  6 

17   17.0 

no.  6 

17  05.  I 

in.  6 

40 

30 

20  13.4 

108.  0 

20  01.  4 

109.  I 

19  49-  3 

no.  I 

19  36-  7 

III.  I 

19  23.  6 

112.  I 

30 

20 

22  3S-3 

108.  5 

22  22.  5 

109.  6 

21  09.3 

no.  6 

21  55-8 

in.  7 

21  41.  8 

112.  7 

30 

10 

24  56.  8 

109. 1 

24  43.  0 

no.  2 

24  28.  9 

in.  2 

24  14-3 

112.  3 

23  59-3 

113- 3 

10 

4 

00 

27  17.7 

109.7 

27  03.0 

no.  8 

26  47-  8 

III.  9 

26  32.  2 

113.  0 

26  16.  I 

114.  0 

4 

00 

3 

50 

29  38.  I 

no.  4 

29  22.  4 

III- 5 

29  06.  2 

112.  6 

28  49-  4 

113- 7 

28  32.  I 

114- 8 

3 

50 

40 

31  57-8 

III.  I 

31  41-0 

112. 3 

31  23.  7 

113-4 

31  05.8 

114-  5 

30  47-  4 

115.  6 

40 

30 

34  16.  8 

112.  0 

33  58.9 

113.  I 

33  40-  4 

114- 3 

33  21.3 

115- 4 

33  01.6 

116.  5 

30 

20 

36  35- 0 

112.  9 

36  15-8 

114.  0 

35  56-  I 

115.  2 

35  35-  7 

116.  4 

35  14-  7 

117- 5 

30 

10 

38  52-3 

113.  8 

38  31-9 

115.  I 

38  10.  7 

116.  3 

37  49- 0 

117- 5 

37  26.  5 

118.  6 

10 

3 

00 

41  08.  2 

114- 9 

40  46.  5 

116.  2 

40  24.  I 

117- 4 

40  00.  9 

118.  6 

39  37-  I 

119.  8 

3 

00 

3 

50 

43  23.  I 

116.  I 

43  00.  0 

117.  4 

42  36.  I 

118.6 

42  II.  4 

119- 9 

41  45-  9 

121.  X 

2 

50 

40 

4S  36-  5 

117-4 

45   II- 8 

iiS.  7 

44  46.  3 

120.  0 

44  20.  I 

121-3 

43  53-  0 

122.5 

40 

30 

47  48.  3 

118.  9 

47  22.0 

120.  2 

46  54-  7 

121.  5 

46  26.  7 

122.  8 

45  57-  7 

124.  I 

30 

20 

49  58-  I 

120.  5 

49  29-  9 

121.  9 

49  00.  9 

123.2 

48  31.  I 

124.  6 

48  03.  7 

125-9 

30 

10 

52  05.  5 

122.  4 

51  35-5 

123.8 

51  04.  7 

125.  I 

50  32-  7 

126.5 

49  59-  9 

127.8 

10 

2 

00 

54  10.3 

124.4 

53  38.  2 

125.8 

53  05-  2 

127.  2 

52  31-2 

128.6 

51  56-4 

129.9 

3 

00 

1 

50 

56  12.  0 

126.  7 

55  37-6 

128.  2 

55  02.4 

129.  6 

54  26.  0 

131-  0 

53  48.  8 

132.3 

1 

50 

40 

S8  09.  8 

129-3 

57  32-8 

130.8 

56  55-  2 

132.  2 

56  16.6 

133-6 

55  37-  I 

135-0 

40 

30 

60  03.  0 

132.  2 

59  23-  6 

133-8 

58  43-  4 

135-2 

58  02.  I 

136.6 

57  20.  I 

137-9 

30 

30 

61  50.  7 

135-6 

61  08.  4 

137-  I 

60  25.  6 

138-5 

59  41-8 

139-9 

58  57-2 

141.  2 

30 

10 

63  31-9 

139-3 

62  46.  7 

140.  8 

62  01.  0 

142.  2 

61   14-  5 

143-5 

60  27.  2 

144-8 

10 

1 

00 

65  05.  0 

143-6 

64  16.  8 

145-0 

63  28.  3 

146.4 

62  39.  0 

147.6 

61  49.  I 

148.8 

1 

00 

0 

50 

66  28.  6 

148.4 

65  37-6 

149-  7 

64  46.  I 

151. 0 

63  54-  I 

152-  I 

63  01.  6 

153-2 

0 

50 

40 

67  40.  8 

153-8 

66  47.  0 

155-0 

65  52-  9 

156.  0 

64  58-  4 

157-0 

64  03.  5 

158.0 

40 

30 

68  39.  7 

159-  7 

67  43-  5 

160.  6 

66  47.  3 

161.  5 

65  50-4 

162.  4 

64  53-  2 

163-1 

30 

30 

69  23.  8 

166.  I 

68  2v4 

166.8 

67  27.  0 

167-5 

66  28.  s 

168.  0 

65  30-  0 

168.5 

20 

10 

69  50.  8 

173-0 

68  SI.  3 

173-3 

67  51-7 

173-7 

66  52.  I 

174.0 

65  52-4 

174.2 

10 

0 

00 

70     0. 0 

180.  0 

69     0.  0 

180.  0 

68     0.  0 

I  So.  0 

67     0.  0 

I  So.  0 

66     0.  0 

180.  0 

0 

00 

In  Xorth  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5  50 
40 
30 
20 
10 

5    00 
4    50 

40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1     00 

0    50 

40 


30 
20 
10 


0     00 


20° 


Alt. 


o  37.8 
2  58.  I 
5  18.0 
7  37-7 
9  57-1 

12  16.  I 

14  34-  5 
16  52.8 
19  10.3 
21  27.  4 
23  43-  8 

25  59-  5 
28  14.3 
30  28.  4 
32  41.  2 
34  53-  o 
37  03-  5 


39 
41 


12.  4 
19.7 
43  25-0 
45  28.  I 
47  28.  6 
49  26.  o 

51  20.  5 

53  IO-9 

54  56-  7 
56  37-2 

58  II.  8 

59  39-  o 

60  58.  5 

62  08.  6 

63  08.  2 

63  56.  o 

64  31.  2 
64  52.  8 


Az. 


65     0.0 


no.  I 
no.  4 
no.  7 

III.  o 

111.3 

111.  7 

112.  2 
112.  7 
113.2 
113.8 
114.4 

115.  I 

115- 9 

116.  7 

117.  7 

118.  7 

119.  8 

121.  o 
122.3 

123.7 
125-3 
127.  I 
129.  I 

131-2 
133-6 

136.3 
139.2 

142.4 

146.  o 

150.  o 

IS4.  2 
158.  9 
163.8 
169.  o 

174-5 


21° 


Alt. 


o  / 


180.  o 


o  32.  I 

2  51-3 
5  10.4 
7  29.  o 
9  47-6 

12  05.  4 
14  23.  I 
16  40.  I 
18  56.  7 
21  12.  6 
23  28.  o 

25  42.  5 
27  56-  2 
30  08.  7 
32  20.4 
34  3°-  6 
36  39-  7 

38  47.  o 

40  52.  7 
42  56.  2 
44  57.6 
46  56.  I 
48  51.  7 

50  43-  8 
52  32.  I 

54  15-4 

55  53-  6 

57  25.  5 

58  50.  6 

60  07.  3 

61  15.2 

62  12.  5 

62  58.  7 

63  32.4 
63  52.9 


Az. 


64     o.  o 


in.  I 
III.  4 

111.  7 

112.  o 
112.  3 

112.  7 

113.  2 

113.  7 

114.  2 
114.  8 

115-4 

116.  2 

117.  o 

117.  8 

118.  8 

119.  8 

120.  9 

122.  I 
123.4 
124.9 
126.  6 
128.  4 
130.3 


22° 


Alt. 


132. 
134- 

137- 
140. 

143- 
147. 


151.  o 
155-  2 
159-7 
164.5 

169.5 
174-7 


180.  o 


O    26.  2 

2  44.  6 
5  02.  5 
7  20.3 
9  37-  7 

II  54-  7 
14  II.  2 
16  27.3 
18  42.  7 
20  57.  6 
23   rr-6 

25  24-9 
27  37-  2 
29  48.  6 
31  58-8 
34  07.  8 
36  15-2 

38  21.  o 

40  24.  9 

42  26.  8 

44  26.  2 

46  23.  o 

48  16.  5 

50  06.  5 

51  52-4 
53  33-  6 

55  09-  2 

56  38-  9 

58  01.  4 

59  15-9 

60  21.  2 

61  16.8 

62  01.  I 
62  23-  6 
62  53.4 


Az. 


23° 


Alt. 


112.  I 
112.  4 

112.  7 

113.  o 
113- 4 

113.  8 

114.  2 
114.  7 
115- 3 
115-9 
116.  5 

"7-3 
118.  I 

118.  9 

119.  9 

120.  9 
122.  I 


6^     o.  o 


123-3 
124.  6 
126.  I 
127.8 
129.  6 

131- 5 


133-7 
136.  I 

138-7 
141.  6 

144.  8 
148.3 

152.0 
156.  I 
160.  4 
165.  I 
169.9 
174.9 


o  / 


1 80.  O 


20.  4 

37-7 
54-7 

"•5 

27.8 


II  43.8 

13  59-  I 
16  14.  2 
18  28.  4 
20  42.  I 
22  54.  8 

25  07-0 
27  18.  o 
29  28.  o 
31  36-  7 
33  44-3 
35  50-2 

37  54-4 
39  56-  6 
41  56-  7 
43  54-  2 
45  49-  o 
47  40-4 

49  28.  4 

51  II.  9 

52  50-9 

54  24-  2 

55  51-5 

57  II- 7 

58  23.  9 

59  27.  I 

60  20.  7 

61  03.  4 
61  34-  7 
61  53-6 


Az. 


62     o.  o 


113.  I 
113- 4 

113- 7 

114.  o 
114.  4 

114.  8 

115.  2 

115- 7 

116.  3 

116.  9 

117.  6 

118.  3 

119.  I 

120.  o 

121.  o 

122.  O 
123.2 

124.4 

125-7 
127.3 

129.  O 

130.8 
132.7 

134-9 
137-3 
139-9 
142.8 

145- 9 
149-3 

153-  o 
156-9 
161.  I 
165.6 
170.3 

175- I 


24= 


Alt. 


180.  o 


o  14.  6 

2  30-  9 
4  46.8 
7  02.5 
9  17-7 

II  32.  6 
13  46.  9 
16  00.  7 
18  13.  7 
20  26.  2 
22  37.7 

24  48.  5 
26  58.  2 
29  06.  8 
31  14.2 
33  20.  I 
35  24-  5 

37  27.0 

39  27-5 
41  25.9 
43  21.  5 
45  14-3 

47  03-  7 

48  49.  5 

50  30-  9 

52  07.  6 

53  38-  6 

55  03-  5 

56  21.4 

57  31-  5 

58  32-  6 

59  24-4 

60  05.  5 

60  35-  7 
60  53.  9 


Az. 


61 


o.  o 


114.  I 
114.  4 

114.  7 

115.  o 

115-4 

115.  8 

116.  2 

116.  7 

117- 3 

117.  9 

118.  6 

119.  4 

120.  2 

121.  I 

122.  I 

123.  I 
124-3 

125-  5 
126.  9 
128.5 
130.  I 

131-9 
134.0 

136.  I 

138-5 
141.  I 

143-9 
147.0 

150-3 

154.0 
157-8 
161.  8 
166.  2 
170.  7 
175-3 


180.  o 


Hour 
Angle. 


h.  m. 


5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  frona  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE   6°.     DECLINATION  SAME   NAME   AS   LATITUDE. 


Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
ZO 
10 


5 

i 


3 


00 
50 
40 
30 
30 
10 

00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


2 
1 


1 

0 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


0  00 


Alt. 


o  oo.  o 

2  20.  2 

4  58.4 
7  27.6 

9  56-7 

25.8 


12 


14  54-9 
17  24.  o 

19  53-  I 
22  22.  2 

24  51-  2 
27  20.  2 

29  49.  I 
32  18.  o 
34  46.  9 
37  15-6 
39  44-  3 
42  12.  8 

44  41-  2 
47  09.  6 

49  37-  6 
52  05.  6 

54  33-  2 
57  oo-  6 

59  27.6 
61  54.  2 
64  20.  I 
66  45.  2 
69  09.  3 
71  31.8 

73  52.2 
76  09.  3 
78  21.  2 
80  24.  4 

82  II.  6 

83  30.  I 


Az. 


90.  o 

90.  2 

90-  5 
90.8 

91.  I 
91-3 


91 
91 

92 
92 


Alt. 


92.8 
93-1 

93-  5 

93-8 
94.  2 

94.6 

95- o 

95-  5 

96.  o 

96-5 

97.  I 
97.8 
98-5 
99-3 

100.3 

101.  4 

102.  6 
104.  2 
106.  o 
108.3 

III. 3 
115.  2 
120.  7 
128.5 
140.  I 

157-3 


84  o.  o  180.  o 


o  06.3 

2  35-  5 
5  04.6 

7  33-^ 
10  02.  9 

12  32.  2 

15  01.3 
17  30.  6 
19  59.  6 
22  28.  9 

24  57-  8 
27  27.  o 


29  56-0 
32  25.2 
34  54-  I 
37  23.  2 
39  51-9 
42  20.  9 


44  49-  S 
47  18.  2 

49  46.  7 
52  15-2 
54  43-  3 
57  II- 4 

59  39-  I 
62  06.  5 

64  33-  4 
67  00.  I 

69  25.  5 
71  50.2 

74  13-  2 

76  33- 8 
78  50.  2 

81  00.  2 

82  56.  I 
84  24.  7 


Az. 


89 
89 

89 
89 

90 
90 

90 
90, 

91 
91 
91 
92 

92 
92 
93 
93 
93 
94 

94 
95 
95 
96 

96 
97 

98, 

99 
100, 

lOI 

103 
105 

107 
III 
116 

123, 
134 
153 


2° 


Alt. 


85 


o.  o 


180.  o 


O  12.  6 

2  41.  6 

5  10.8 

7  39-8 

10  09.  o 

12  38.  2 

IS  07-  3 
17  36-  6 
20  05.  7 
22  34.  9 
25  04.  o 
27  33-2 

30  02.  4 
32  31-6 
35  00.  6 

37  29-  8 
39  58-  8 
42  27.9 

44  56-  7 
47  25.8 
49  54-  5 
52  23.4 
54  52-  o 
57  20.  5 

59  48.  8 
62  17.  o 
64  44.  8 
67  12.  2 
69  39.  4 
72  05.6 


74  30.  9 

76  54-  5 

79  15 
81  31 

83  36 
85  17 


Az. 


86  0.0 


88.0 
88.3 
88.5 
88.8 
89.0 
89-3 

89.6 
89.8 
90.  I 

90-3 

90.  6 

90-9 

91.  2 

91-5 

91.  8 

92.  I 
92.4 
92.8 


3° 


Alt. 


93- 
93- 
94. 
94. 
95- 
95- 


96.4 
97-2 
98.  I 
99-2 
100.  5 
102.  2 

104.4 

107-3 
III.  5 
117.  8 
128.5 
184.  o 


180.  o 


o  18.8 
2  47-8 
5  16.8 

7  45-9 
10  15.  o 
12  44.  I 

15  13-  I 
17  42-3 
20  II.  4 
22  40.  6 
25  09.  8 
27  39- o 

30  08.  I 
32  37-3 
35  II-  ^ 
37  35-  6 
40  04.  8 
42  34.  o 

45  03-  I 
47  32-  2 
50  01.  2 

52  30-  r 
54  59-  2 
57  28.0 


59  56- 
62  25. 

64  54- 

67  22. 

69  50. 

72  18. 


74  45-  o 
77  II.  o 

79  35-  4 
81  56.  S 
84  10.  9 
86  06.  o 


Az. 


87 


o.  o 


87 
87 
87 
87 

88 
88 


88 
89 
89 
89 
89 

90 
90. 
90. 
90 
91 
91 

91 
92 
92 
92 
93 
93 

94 

95 

95 
96, 

97 
99 

100. 
103 
106 
III 
120 
140. 


Alt. 


180.  o 


o  25.  I 
2  54.0 
5  22.  8 
7  51-8 
10  20.  7 
12  49.  8 

15  18.6 
17  47-8 
20  16.  8 
22  45.  9 
25  15- o 
27  44-2 

30  ^3-3 
32  42.  6 
35  160 
37  40-  8 
40  09.  9 
42  39-  2 

45  08.  3 
47  37-6 
50  06.  6 

52  35-  8 
55  05-  o 
57  34-  o 

60  03.  I 
62  32. I 
65  01.  I 
67  30.  2 

69  58-  7 
72  27.  2 

74  55-  5 

77  23.  5 

79  50-  4 

82  16.  5 

84  37-  9 
86  48.  4 


88 


o.  o 


Az. 


86.0 
86.3 
86.  5 
86.8 
87.0 
87.2 

87-5 
87.7 

87-9 

88.  I 
88.4 
88.6 

88.9 

89.  I 

89-3 
89.6 
89.8 

90.  I 

90.  4 

90.  6 
90.9 

91.  2 

91.  6 

92.  o 

92.4 
92.9 

93-4 
94.0 
94.8 
95-7 

96.9 

98- 5 
100.  9 

104.  6 
III.  6 
128.6 


180.  o 


Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4 
3 


In  North  declination,  when  the  star  is  rising:  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

\ 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

b.  m. 

6 

00 

0  3^-3 

85.0 

0  37-  5 

84.  0 

0  43.8 

83.0 

0  50.0 

82.1 

0  56.  2 

81.  I 

6  00 

5 

50 

3  00.0 

85-3 

3  06.  I 

84-3 

3  II- 9 

83-3 

3  17-8 

82.3 

3  23-  7 

81.3 

5  50 

40 

5  28.7 

85-5 

5  34-4 

84-5 

5  40- I 

83-5 

S  45-7 

82.5 

5  51- I 

81.5 

40 

30 

7  57-  4 

8^.8 

8  03.0 

84.8 

8  08.4 

83.8 

8  13.6 

82.8 

8  18.7 

81.8 

30 

20 

10  26.  2 

86.0 

10  31-5 

85.0 

10  36.  7 

84.0 

10  41.  6 

83.0 

10  46.  4 

82.0 

20 

10 

12  55-  I 

86.2 

13  00.  2 

85.2 

13  05-  2 

84.2 

13  09.9 

83.2 

13  14-3 

82.1 

10 

5 

00 

IS  23-9 

86.4 

15  28.8 

85-4 

15  33-^ 

84.4 

15  37-9 

83.4 

15  41-9 

82.3 

5  00 

4 

50 

17  52.8 

86.7 

17  57-6 

85.6 

18  01.  9 

84.6 

18  06.2 

83-5 

18  09.  8 

82.5 

4  50 

40 

20  21.  7 

86.9 

20  26.  3 

8s.  8 

20  30.  6 

84.8 

20  34-  3 

83-7 

20  37.7 

82.6 

40 

30 

22  50.  8 

87.1 

22  55.2 

86.0 

22  59.  I 

84.9 

23  02.  7 

83.8 

23  05-  6 

82.8 

30 

20 

25  19-  7 

87-3 

25  23-9 

86.2 

25  27.8 

85-1 

25  30-9 

84.0 

25  33-  7 

82.9 

20 

10 

27  48.  8 

87-5 

27  52-8 

86.4 

27  56.4 

85.2 

27  59-4 

84.  I 

28  01.  7 

83.0 

10 

4 

00 

30  17.8 

87.7 

30  21.7 

86.6 

30  25.  I 

85-4 

30  27.7 

84.2 

30  29.  8 

83.1 

4  00 

3 

50 

32  46.9 

87.9 

32  50-  7 

86.7 

32  53-  7 

85-5 

32  56.  2 

84-3 

32  57-8 

83-2 

3  50 

40 

35  16.0 

88.  I 

35  19-  5 

86.9 

35  22.6 

85-7 

35  24-6 

84-4 

35  26.  I 

83.2 

40 

30 

37  45-  0 

88.3 

37  48.  6 

87.0 

37  51-3 

85.8 

37  53-  I 

84-5 

37  54-2 

83-3 

30 

20 

40  14.  2 

88.5 

40  17-  5 

87.2 

40  20.  I 

85-9 

40  21.  6 

84.6 

40  22.  3 

83-3 

20 

10 

42  43-  3 

88.7 

42  46.  6 

87.4 

42  48.  8 

86.0 

42  50-2 

84.6 

42  50-  5 

83-3 

10 

3 

00 

45  12.5 

89.0 

45  15-6 

87-5 

45  17-  7 

86.1 

45  18-  7 

84-7 

45  18-  7 

83-3 

3  00 

2 

50 

47  41-  6 

89.2 

47  44-7 

87.7 

47  46.  4 

86.6 

47  47-  3 

84-7 

47  46.  7 

83-2 

2  50 

40 

50  10.  8 

89.4 

50  13-  7 

87.8 

50  15-  4 

86.3 

50  15-8 

84-7 

50  14.  9 

83-1 

40 

30 

52  40.0 

89.6 

52  42.  8 

88.0 

52  44-2 

86.3 

52  44-  3 

84.7 

52  43-  0 

83.0 

30 

20 

55  09.  I 

89.9 

55  II- 9 

88.  I 

55  13-2 

86.4 

55  12-8 

84.6 

55  II- 0 

82.  9 

20 

10 

57  38.  4 

90.  I 

57  41- 0 

88.2 

57  42. 0 

86.4 

57  41-4 

84-5 

57  39-  0 

82.7 

10 

2 

00 

60  07.  5 

90.4 

60  10.  I 

88.4 

60  10.  9 

86.4 

60  09.  9 

84.4 

60  06.  9 

82.4 

2  00 

1 

50 

62  36.  6 

90.7 

62  39.  2 

88.5 

62  39.  7 

86.4 

62  38.  3 

84.2 

62  34.  7 

82.0 

1  50 

40 

65  05.8 

91.  0 

65  08.  3 

88.7 

65  08.  7 

86.3 

65  06.  7 

83-9 

65  02. 4 

81.6 

40 

30 

67  34-  9 

91.4 

67  37-  5 

88.8 

67  37.6 

86.2 

67  35-  0 

83.6 

67  29.  7 

81.0 

30 

20 

70  04.  I 

91.9 

70  06.  5 

89.0 

70  06.  4 

86.0 

70  03.  I 

83.1 

69  57.  0 

80.2 

20 

10 

72  33-  2 

92-5 

72  35-8 

89.  I 

72  35-0 

85-7 

72  31-2 

82.4 

72  23.8 

79.2 

10 

1 

00 

75  02.  2 

93-1 

75  04-  9 

89.2 

75  04-  0 

85-3 

74  58-  7 

81.5 

74  49-  9 

77-7 

1  00 

0 

50 

77  31-0 

94.0 

77  34-  I 

80.4 

77  32-4 

84.7 

77  26.4 

80.  I 

77  15- 0 

75-7 

0  50 

40 

79  59-8 

95.  2 

80  03.  3 

89.5 

80  00.  8 

83-7 

70  52-  5 

78.0 

79  38.  6 

72.  6 

40 

30 

82  28.  0 

97-3 

82  32.  5 

89.6 

Ss   29.0 

82.  0 

82  18.  0 

74-5 

81  58-  5 

67.6 

30 

20 

84  55-  4 

lOI.  I 

85  01.7 

89.7 

84  55-  9 

78.3 

84  38-  9 

67.7 

84  12.  3 

58-5 

20 

10 

87  19.  0 

III. 8 

87  30.  8 

89.9 

87  19-3 

68.0 

86  48.  8 

51-0 

86  06.  5 

39-4 

10 

0 

1 

00 

89  0. 0 

180.  0 

90  0. 0 

Ind. 

89  0. 0 

0.  0 

88  0.0 

0.  0 

87  0.0 

0.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE   6^     DECLINATION  SAME   NAME  AS   LATITUDE. 


10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

, 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b.  m. 

0     / 

0 

0      / 

0 

0      / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6  00 

I  02.  4 

80.  I 

I  08.  5 

79.  I 

I  14.7 

78.  1 

I  20.  8 

77-1 

I  27.  0 

76.1 

6 

00 

5  50 

3  29-4 

80.3 

3  35- r 

79-3 

3  40-8 

78.3 

3  46-4 

77-3 

3  51-9 

76-3 

5 

50 

40 

5  5^-4 

80.  5 

6  CI.  7 

79-5 

6  06.  9 

78.5 

6  II.  9 

77-5 

6  16.8 

76-5 

40 

30 

823.7 

80.  7 

8  28.4 

79-7 

833-1 

78.7 

837.6 

77-7 

8  41.9 

76-7 

30 

20 

10  KO.  9 

80.9 

10  55-  2 

79-9 

10  59-  5 

78-9 

II  03.4 

77-9 

II  07.  I 

76-9 

20 

10 

13  is- 3 

81.  I 

13  22.3 

80.  I 

13  25-9 

79-1 

13  29.3 

78.0 

13  32.  5 

77.0 

10 

5  00 

15  45-  7 

81.3 

15  49-  2 

80.3 

15  52-4 

79.2 

15  55-3 

78.2 

15  57-9 

77.1 

5 

00 

4  50 

18  13.2 

81.4 

18  16.  2 

80.4 

18  19.  0 

79-3 

18  21.  4 

78-3 

18  23.  3 

77.2 

4 

50 

40 

20  4a  7 

81.6 

20  43.  2 

80.  5 

20  45.  6 

79-4 

20  47.4 

78-4 

20  48.  9 

77-3 

40 

30 

23  o8-3 

81.7 

23  lo-  5 

80.6 

23  12.  2 

79-5 

23  13-6 

78.4 

23  14-4 

77-3 

30 

20 

25  35-  9 

81.8 

25  37-  6 

80.  7 

25  39-  0 

79.6 

25  39-  6 

78.4 

25  39-9 

77-3 

20 

10 

28  03.  6 

81.9 

28  04.  9 

80.  7 

28  05.  6 

79-6 

28  05.  8 

78-5 

28  05.  4 

77-3 

10 

4  00 

30  31.2 

81.0 

30  32.0 

80.8 

30  32-4 

79.6 

30  31.9 

78.4 

30  31.0 

77-3 

4 

00 

3  50 

32  59- 0 

82.  0 

32  59-4 

80.8 

32  59-  I 

79.6 

32  58-  I 

78.4 

32  56.5 

77-3 

3 

50 

40 

35  26.7 

82.  0 

35  26.  5 

80.8 

35  25-8 

79-5 

35  24-  2 

78.3 

35  21.9 

77-1 

40 

30 

37  54-3 

82.0 

37  53-9 

80.  7 

37  52-5 

79-4 

37  50-3 

78.2 

37  47-  3 

76.9 

30 

20 

40  22.  I 

82.0 

40  21.  0 

80.6 

40  19.  I 

79-3 

40  16.  2 

78.0 

40  12.  6 

76-7 

20 

10 

42  49.9 

81.9 

42  48.  3 

80.  5 

42  45-  6 

79.2 

42  42.  I 

77-8 

42  37-6 

76.5 

10 

3  00 

45  17-4 

81.8 

45  15-3 

80.4 

45  12.2 

79.0 

45  07-  9 

77.6 

45  02.  6 

76.  2 

3 

00 

2  50 

47  45-  I 

81.7 

47  42-4 

80.  2 

47  38.  5 

78.8 

47  33-  4 

77-3 

47  27.  3 

75-8 

2 

50 

40 

50  12.  7 

81.6 

50  09.  4 

80.  0 

50  04.  8 

78.5 

49  58- 9 

76.9 

49  51-  8 

75-4 

40 

30 

52  40.  2 

81.4 

52  36-  2 

79-7 

52  30.  8 

78.1 

52  24.  I 

76.5 

52  16.  0 

74-8 

30 

20 

55  07-  7 

81.  I 

55  02.9 

79-4 

54  56-  7 

77-7 

54  49-  0 

75-9 

54  39-  8 

74-2 

20 

10 

57  35- 0 

80.8 

57  29.  5 

78.9 

57  22.3 

77-  I 

57  13-4 

75-2 

57  03-  0 

73-4 

10 

2  00 

60  02.  I 

80.  4 

59  55-6 

78.4 

59  47-  5 

76.4 

59  37-4 

74-5 

59  25.  7 

72.5 

2 

00 

1  50 

62  29.  2 

79-9 

62  21.  7 

77-7 

62  12.  3 

75-6 

62  00.  7 

73-5 

61  47-5 

71.4 

1 

50 

40 

64  55-  8 

79.2 

64  47-  I 

76.9 

64  36.  4 

74.6 

64  23.  3 

72.3 

64  08.  5 

70.1 

40 

30 

67  22.  4 

78.4 

67  12.  2 

75-8 

66  59.  9 

73-4 

66  44.  9 

70.8 

66  27.  7 

68.4 

30 

20 

69  48.  0 

77-3 

69  36-  3 

74-5 

69  22.  I 

71-7 

69  05.  0 

69.  0 

68  45.  6 

66.4 

20 

10 

72  13-3 

75-9 

71  59-6 

72.7 

71  42.8 

69.6 

71  23.  2 

66.6 

71  00.  9 

63-7 

10 

1  00 

74  37-  I 

74.0 

74  20.  8 

70.4 

74  01.  6 

66.9 

73  38.  6 

63-6 

73  13-0 

60.  4 

1 

00 

0  50 

76  59-  5 

71-3 

76  40.  4 

67.1 

76  16.  7 

63.2 

75  50-0 

59-5 

75  19-  5 

56.0 

0 

50 

40 

79  19-3 

67.4 

78  55-3 

62.6 

78  26.  9 

58.0 

77  54-6 

53-9 

77  19-2 

50.1 

40 

30 

81  33-  5 

61.  2 

81  04.  0 

55-7 

80  27.  2 

50-5 

79  49-  0 

46.  0 

70  06.  7 

42.  I 

30 

20 

83  38.  0 

50-7 

82  58.  I 

44.4 

82  13.8 

39-1 

81  26.2 

34.8 

80  36.  3 

31.2 

20 

10 

85  17-8 

31.6 

84  25.  4 

26.  I 

83  3°-  7 

22.  2 

82  34.  7 

19.  2 

81  37-8 

16.  9 

10 

0  00 

86  0. 0 

0.  0 

85  0.0 

0.  0 

84  0.  0 

0.  0 

83  0.0 

0.  0 

82  0. 0 

0.  0 

0 

00 

In  North  declination,  when  the  star  is  risinfi  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  01  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

ir 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0      / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6  00 

I  33- 0 

75-1 

I  39-  r 

74.1 

I  45- 0 

73-  I 

I  51-  0 

72.1 

I  57.0 

71.  I 

6  00 

5    50 

3  57-3 

75-3 

4  02.  6 

74-3 

4  07.9 

73-3 

4  13-  I 

72-3 

4  18.2 

71.3 

5  50 

40 

6  21.  6 

75-5 

6  26.3 

74-5 

6  30.9 

73-5 

6  35-2 

72-5 

6  39.6 

71.5 

40 

30 

8  46.  I 

75-7 

8  50.  I 

74-7 

8  53-9 

73-7 

857.6 

72.7 

9  01.  2 

71.7 

30 

20 

II  10.  6 

75-9 

II  14-  I 

74-8 

II  17.  I 

73-8 

II  20.  I 

72.8 

II  22. 8 

71.8 

20 

10 

13  35-4 

76.  0 

13  38.  I 

74-9 

13  40.  5 

73-9 

13  42.7 

72.9 

13  44-5 

71.9 

10 

5  00 

16  00.  2 

76.1 

16  02.  I 

75- 0 

16  03.  8 

74.0 

16  05.  2 

73.0 

16  06.  4 

71.9 

5  00 

4  50 

18  25.0 

76.  2 

18  26.  3 

75-  I 

18  27.  3 

74.0 

18  27.  9 

73-0 

18  28.  2 

71.9 

4  50 

40 

20  49.  8 

76.  2 

20  50.  5 

75-  I 

20  50.  7 

74.  I 

20  50.  5 

73.0 

20  50.  0 

71.9 

40 

30 

23  14-  7 

76.2 

23  14-  7 

75-1 

23  14-  I 

74.  0 

23  13-  I 

73.0 

23  II.  7 

71.9 

30 

20 

25  39-  6 

76.  2 

25  38.  8 

75-  I 

25  37-  5 

74.0 

25  35-7 

72.9 

25  33-  5 

71.8 

20 

10 

28  04.  5 

76.  2 

28  03.  0 

75-1 

28  01.  0 

73-9 

27  58.3 

72.8 

27  55-  I 

71.7 

10 

4  00 

30  29.  3 

76.1 

30  27.  I 

75- 0 

30  24.  2 

73-8 

30  20.  7 

72.  6 

30  16.  7 

71-5 

4  00 

3  50 

32  54-  I 

76.  0 

32  51-1 

74.8 

32  47-  5 

73-6 

32  43-  I 

72.4 

32  38.  0 

71-3 

3  50 

40 

35  i8-  7 

75-9 

35  15- 0 

74.6 

35  IO-4 

73-4 

35  05.  2 

72.  2 

34  59-  2 

71.0 

40 

30 

37  43-  3 

75-7 

37  38.  7 

74-4 

37  33-  3 

73-1 

37  27.1 

71.9 

37  20.  0 

70.  6 

30 

20 

40  07.  8 

75-4 

40  02.  3 

74.1 

39  55-  9 

72.8 

39  48.  7 

71.5 

39  40.  6 

70.2 

20 

10 

42  32.  2 

75-1 

42  25.  7 

73-8 

42  18.3 

72.4 

42  10.  I 

71.  I 

42  00.  9 

69.8 

10 

3  00 

44  56-  2 

74.8 

44  48.  8 

73-4 

44  40-  4 

72.  0 

44  31-0 

70.  6 

44  20.  6 

69.  2 

3  00 

2  50 

47  20.  0 

74-3 

47  II- 5 

72-9 

47  02.  0 

71.4 

46  51.4 

70.  0 

46  40.  7 

68.6 

2  50 

40 

49  43-  4 

73-8 

49  33-  9 

72- 3 

49  23-  I 

70.  8 

49  II.  2 

69-3 

48  58.  2 

67.8 

40 

30 

52  06.  5 

73-2 

51  55-  7 

71.6 

51  43-  7 

70.  I 

51  30-  4 

68.5 

51  15.9 

66.9 

30 

20 

54  29.  I 

72-5 

54  17-0 

70.  8 

54  03.  5 

69.  2 

53  48.  7 

67- 5 

53  32.  6 

65- 9 

20 

10 

56  50-  9 

71.7 

56  37-  5 

69.8 

56  22.  5 

68.  I 

56  06.  3 

66.3 

55  48.  I 

64.7 

10 

2  00 

59  12.  2 

70.  6 

58  57-  I 

68.7 

58  40.  3 

66.9 

58  22.  0 

65.1 

58  02.  2 

63-3 

2  00 

1  50 

61  32.4 

69.4 

61  15.4 

67.4 

60  56.  7 

65.6 

60  36.  3 

63.5 

60  14.  2 

61.6 

1  50 

40 

63  51-3 

67.9 

63  32-  4 

65.8 

63  II- 3 

63- 7 

62  48.  7 

61.6 

62  24.  5 

59-6 

40 

30 

66  08.  6 

66.  I 

65  47-  3 

63.8 

65  23-  9 

61.  5 

64  58.  6 

59-4 

64  31-5 

57-3 

30 

20 

68  23.  7 

63.8 

67  59.  8 

61.3 

67  33-  4 

59-0 

67  05.  3 

56-7 

66  35.  3 

54-5 

20 

10 

70  36.  0 

61.  0 

70  08.  7 

58.3 

69  39.  I 

55-8 

69  07.  5 

53-4 

68  34.  2 

SI- I 

10 

1  00 

72  44.2 

57-4 

72  13-2 

54-6 

71  39-6 

51-9 

71  04-  I 

49.4 

70  26.  8 

47.0 

1  00 

0  50 

74  46.  7 

52.8 

74  11- 0 

49-8 

73  33-  3 

47.0 

72  S3-0 

44-4 

72  II.  2 

42.  0 

0  50 

40 

76  40.  7 

46.7 

75  59-  8 

43-  6 

75  16.  7 

40.8 

74  31.8 

38-3 

73  45.  5 

36.0 

40 

30 

78  22.  0 

38-7 

77  35-3 

35-8 

76  46.  5 

33-1 

75  56.  5 

30.8 

75  05-  0 

28.  7 

30 

20 

79  44-8 

28.  2 

78  51.8 

25-7 

77  57-6 

23.  6 

77  02.  6 

21.7 

76  07.  I 

20.  I 

20 

10 

80  40.  3 

15- I 

79  42-  2 

13.6 

78  43-  9 

12.3 

77  45-  3 

"■3 

76  46.  4 

10.  4 

10 

0  00 

81  0. 0 

0.  0 

80  0.  0 

0.  0 

79  0.0 

0.  0 

78  0. 0 

0.  0 

77  0.0 

0.0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  aie  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE   6°.     DECLINATION   SAME  NAME  AS   LATITUDE. 


i 

20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

I          ^^ 

m. 

0     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6 

1 

10 

0  03.2 

66.9 

0  10.  0 

65-9 

6  10 

6 

00 

2  03.  0 

70.  I 

2  oS.  8 

69.  I 

2  14.  6 

68.  I 

2  20.  4 

67.1 

2  26.  2 

66.1 

6  00 

5 

50 

4  23.. 3 

70-3 

4  28.  2 

69- 3 

4  33-2 

68.3 

4  38-0 

67-3 

4  42.  7 

66.3 

5  50 

40 

6  43-9 

70-5 

6  48.  0 

69.  5 

6  51.8 

68.5 

6  55-  7 

67-5 

6  59-4 

66.5 

40 

30 

9  04- 5 

70.7 

9  07.7 

69.6 

9  IO-7 

68.6 

9  13-5 

67.6 

9  16.  2 

66.6 

30 

20 

II  25.3 

70.8 

II  27.  6 

69.7 

II  29.  7 

68.  7 

II  31.6 

67.7 

II  33-2 

66.7 

20 

10 

13  46.  2 

70.8 

13  47-  5 

69.8 

13  48.  7 

68.8 

13  49-  7 

67.7 

13  50-2 

66.7 

10 

5 

00 

16  07.  I 

70.9 

16  07.  6 

69.8 

16  07.  7 

68.8 

16  07.  7 

67.8 

16  07.  3 

66.7 

5  00 

4 

50 

18  28.  I 

70.9 

18  27.  7 

69.8 

18  26.  8 

68.8 

18  25.  7 

67.7 

18  24.  3 

66.7 

4  50 

1 

40 

20  49.  I 

70.9 

20  47.  7 

69.8 

20  45-  9 

68.7 

20  43-  7 

67.7 

20  41.  2 

66.6 

40 

30 

23  10.  0 

70.8 

23  07.  7 

69.7 

23  04-  9 

68.6 

23  oi-  7 

67-5 

22  58.  0 

66.5 

30 

20 

25  30.  8 

70.  7 

25  27.5 

69.6 

25  23-6 

68.5 

25  iQ-  4 

67.4 

25  14-  7 

66.3 

20 

10 

27  51.2 

70-5 

27  47-  2 

69.4 

27  42.  3 

68.3 

27  36.  9 

67.2 

27  31-1 

66.0 

10 

4 

00 

30  12.  0 

70-3 

30  06.  8 

69.  2 

30  00.  8 

68.0 

29  54-  4 

66.9 

29  47-  3 

65-7 

4  00 

3 

50 

32  32-3 

70.  I 

32  26.  I 

68.9 

32  19-  0 

67.7 

32  II- 4 

66.5 

32  03.  I 

65-4 

3  50 

40 

34  52-  5 

69.8 

34  45-  I 

68.6 

34  36.  8 

67.4 

34  28.  0 

66.  I 

34  18.  5 

6s.  0 

40 

30 

37  12-3 

69.  4 

37  03-  7 

68.2 

36  54-  3 

66.9 

36  44.  2 

65-7 

36  33-3 

6+5 

30 

20 

39  31-7 

69.  0 

39  22.  0 

67.7 

39  II- 2 

66.4 

38  59-  9 

6^.1 

38  47-6 

63-9 

20 

10 

41  50-  7 

68.4 

41  39-  7 

67.1 

41  27.  7 

65.8 

41  14-  9 

64.5 

41  01.  2 

63-2 

10 

3 

00 

44  09.  2 

67.8 

43  56-8 

66.5 

43  43-  3 

65.1 

43  29.  I 

63.8 

43  13-9 

62.  4 

3  00 

2 

50 

46  27.  0 

67.1 

46  13.  I 

65-7 

45  58-4 

64-3 

45  42.  4 

63.0 

45  25.  6 

61.  5 

2  50 

40 

48  44.  I 

66.3 

48  28.  7 

64.  9 

48  12.  2 

63-4 

47  54-  8 

62.  0 

47  36-  3 

60.  5 

40 

30 

51  00.  2 

65-4 

50  43-  2 

63- 9 

50  25.  0 

62.  4 

50  05-  9 

60.  9 

49  45-  5 

59-4 

30 

20 

53  15-2 

64.3 

52  56-6 

62.7 

52  36.  4 

61.  I 

52  15-3 

59-6 

51  53- 0 

58.0 

20 

10 

55  30-  2 

62.  9 

55  08.  2 

61.3 

54  46.  2 

59-7 

54  22.9 

58.  I 

53  58.  6 

56.  5 

10 

2 

00 

57  41- 0 

61.5 

57  18.3 

59-8 

56  53-  9 

58.1 

56  28.  5 

56.5 

56  01.  9 

54-8 

2  00 

1 

50 

59  50-  9 

59-8 

59  25-9 

58.8 

58  59-  2 

56.2 

5831-5 

54-5 

58  02.  2 

52.8 

1  50 

40 

61  58.6 

57-7 

61  31.0 

55-8 

61  01.  7 

54- 0 

60  31.3 

52.  2 

59  59-  4 

50-5 

40 

30 

64  02.  9 

55-3 

63  32-  4 

53-3 

63  00.4 

51-4 

62  27.  I 

49-  6 

61  52.4 

47-9 

30 

20 

66  03.  3 

52-4 

65  29.  9 

50-3 

64  54-  5 

48.4 

64  18.  I 

46.6 

63  40.  3 

44-8 

20 

10 

67  58.  9 

48.9 

67  21.5 

46.8 

66  43.  I 

44.9 

66  03.  4 

43-0 

65  22.  0 

41.2 

10 

1 

00 

69  47.  7 

44.8 

69  07.  0 

42.  7 

68  24.  4 

40.7 

67  41.  I 

38.  9 

66  56.  5 

37-1 

1  00 

0 

50 

71  28.  0 

39-8 

70  43-  2 

37-7 

69  57.0 

35-8 

69  09.  7 

34-1 

68  21.6 

32-4 

0  50 

40 

72  57-7 

33-9 

72  08.7 

31-9 

71  18.2 

30.2 

70  27.5 

28.6 

69  35-  8 

27.1 

40 

30 

74  13-0 

26.8 

73  20.0 

25.1 

72  26.  2 

23-7 

71  31-5 

22.3 

70  36.  5 

21.  I 

30 

20 

75  ii-o 

18.7 

74  14-3 

17.4 

73  17-  I 

16.3 

72  19.9 

15-3 

71  22.3 

14.4 

20 

10 

75  47-4 

9.6 

74  48.  3 

8.9 

73  49-  I 

8.3 

72  49-8 

7-8 

71  50-4 

7-3 

10 

0 

00 

76  0. 0 

0.  0 

75  00 

0.0 

74  0.0 

0.  0 

73  0.0 

0.  0 

72  0.  0 

0.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  mendian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt, 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

«       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6    00 

o  oo.  o 

90.  0 

6 

00 

5    50 

2    29.  2 

90.  2 

2  22.  9 

91-3 

2  16.5 

92-3 

2  10.  2 

93-3 

2  03.8 

94.2 

5 

50 

10 

4  58-4 

90-5 

4  52-0 

91-5 

4  45-  6 

92-5 

4  39- 0 

93-5 

4  32- 5 

94-5 

40 

30 

7  27.6 

90.8 

7  21.  I 

91.8 

7  14-5 

92.8 

7  07-9 

93-8 

7  01.  I 

94.8 

30 

20 

9  56-7 

91.  I 

9  50-  I 

92.  I 

9  43-  5 

93- I 

936.8 

94-  I 

9  29.  8 

95-1 

20 

10 

12  25.8 

91-3 

12  19.4 

92-3 

12  12.  6 

93-4 

12  05.  6 

94.4 

II  58.3 

95-4 

10 

5    00 

14  54.  9 

91.  6 

14  48.  3 

92.  6 

14  41.  4 

93-7 

14  34-  2 

94-7 

14  26.  8 

95-7 

5 

00 

4    50 

17  24.0 

91.  6 

17  17.4 

92.9 

17  10.  2 

94.0 

17  02.  9 

95- 0 

16  55-  2 

96.  I 

4 

50 

40 

19  53-  I 

92.  2 

19  46-  3 

93-  2 

19  39-  I 

94-3 

19  31-5 

95-3 

19  23-  5 

96.4 

40 

30 

22  22.  2 

92-5 

22  15.2 

93-5 

22  07.  8 

94.  6 

21  59-9 

95-7 

21  51.7 

96.8 

30 

20 

24  51.2 

92.8 

24  44-  0 

93-9 

24  36-  4 

95-  0 

24  28.  4 

96.  I 

24  19.  7 

97-2 

20 

10 

27  20.  2 

93-1 

27   12.8 

94-  2 

27  05.  0 

95-3 

26  56.  7 

96-5 

26  47.  7 

97.6 

10 

4    00 

29  49.  I 

93-5 

29  41-5 

94.6 

29  33'  5 

95-7 

29  24.  8 

96.9 

29  15-  5 

98.0 

4 

00 

3    50 

32  18.0 

93-8 

^^   '?■§ 

95- 0 

32  01.9 

96.  I 

31  52-9 

97-3 

31  43-2 

98-5 

3 

50 

40 

34  46.  9 

94.2 

34  38.  8 

95-4 

34  30-  I 

96.6 

34  20.  7 

97.8 

34  10.  6 

99-0 

40 

30 

37  15-6 

94.6 

37  07-3 

95-8 

36  58.  2 

97-  I 

36  48.  4 

98-3 

3637-8 

99-5 

30 

20 

39  44-2 

95- 0 

39  35-  7 

96-3 

39  26.  2 

97.6 

39  15-9 

98.9 

39  04-  8 

100.  I 

20 

10 

42  12.  8 

95-5 

42  03.  9 

96.8 

41  54.  0 

98.  I 

41  43-  2 

99-5 

41  31.6 

100.  8 

10 

3    00 

44  41.  2 

96.  0 

44  31-9 

97-3 

44  21.  5 

98-7 

44  10.3 

100.  I 

43  58.0 

loi.  5 

3 

00 

2    50 

47  09.  6 

96-5 

46  59.  8 

97-9 

46  48.  9 

99.4 

46  36.  9 

100.  8 

46  23.  9 

102.3 

2 

50 

40 

49  37-  6 

97.1 

49  27-4 

98.6 

49  15-  9 

100.  I 

49  03.  3 

loi.  6 

48  49.  5 

103.  I 

40 

30 

52  05.  6 

97.8 

51  54-8 

99.4 

51  42.  6 

loi.  0 

51  29.  I 

102.  5 

51  14-4 

104.  I 

30 

20 

54  33-  2 

98-5 

54  21.7 

100.  2 

54  08.  8 

loi.  9 

53  54-6 

103-  5 

53  38-  9 

105.  I 

20 

10 

57  oo-  6 

99-3 

56  48.  2 

lOI.  .1 

56  34-  5 

102.  9 

56  19.  I 

104.  6 

56  02.  4 

106.4 

10 

2    00 

59  27.  6 

100.3 

59  14-  5 

102.  2 

58  59-  6 

104.  I 

58  43-  2 

105.9 

58  25-  I 

107.8 

2 

00 

1    50 

61  54.  2 

lOI.  4 

61  39.  9 

103.  4 

61  23.  9 

105.  4 

61  06.  0 

107.4 

60  46.  5 

109.4 

1 

50 

40 

64  20.  I 

102.  6 

64  04.  5 

104.9 

63  47-  2 

107.0 

63  27.8 

109.  2 

63  06.5 

III. 3 

40 

30 

66  45.  2 

104.  2 

66  28.  2 

106.  6 

66  09.  0 

108.  9 

65  47-  6 

III.  2 

65  24.  5 

112.  5 

30 

20 

69  09.  3 

106.  0 

68  50.4 

108.7 

68  29.  3 

III.  3 

68  05.  6 

113- 7 

67  39.  9 

116.  I 

20 

10 

71  31.8 

108.3 

71   10.  6 

111.3 

70  46.  8 

114.  I 

70  20.  s 

116.  8 

69  51.9 

119-4 

10 

1    00 

73  52-2 

III.  3 

73  28.  I 

114.  6 

73  01.2 

117.  7 

72  31-7 

120.  6 

71  59-5 

123.4 

1 

00 

0    50 

76  09.  3 

115.  2 

75  41-2 

iiS.  9 

75  10.2 

122.3 

74  36-  5 

125-5 

74  00.  2 

128.  4 

0 

50 

40 

78  21.  2 

120.  7 

77  48.  4 

124.  7 

77  12.2 

128.4 

76  33-4 

131.  8 

75  52-  I 

134.9 

40 

30 

80  24.  4 

128.5 

79  45-  0 

132.8 

79  02.  5 

136-7 

78  17.2 

140.  0 

77  30.  S 

143-0 

30 

20 

82  II.  6 

140.  I 

81  24.  I 

144.4 

80  34.  3 

147.9 

79  42-5 

150.  9 

78  49-  5 

153-4 

20 

10 

63  30-  I 

157-3 

82  34.  I 

100.3 

81  37.2 

162.  6 

80  39.  6 

164.4 

79  41.  6 

165.9 

10    j 

0    00 

84     0. 0 

180.  0 

83     0.0 

180.  0 

82     0. 0 

180.  0 

Si     0. 0 

180.  0 

80     0.  0 

180.  0 

0 

00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

50 

I  57-3 

95-  2 

I  50.8 

96.  2 

I  44.2 

97-2 

I  37-8 

98.2 

I  31.2 

99-2 

5 

50 

40 

4  25.8 

95-5 

4  19.0 

96-5 

4  12.  2 

97-5 

4  05.  3 

98-5 

3  58.3 

99-5 

40 

30 

6  54-3 

95-8 

6  47.2 

96.8 

6  40.  0 

97-8 

6  32.6 

98.8 

6  25.  4 

99-8 

30 

20 

9  22.  6 

96.  I 

9  15- 3 

97.1 

9  07.8 

98.  I 

9  00.  I 

99.1 

8  52.3 

100.  I 

20 

10 

II  50.9 

96.4 

II  43-3 

97-4 

II  35-5 

98.4 

II  27.4 

99.4 

II  18.  I 

100.  4 

10 

5 

00 

14  19.  I 

96.7 

14  II.  I 

97.8 

14  02.  9 

98.8 

13  54-4 

99.8 

13  45-  7 

100.  8 

5 

00 

i 

50 

16  47.  2 

97.1 

16  38.  9 

98.  I 

16  30.  2 

99.1 

16  21.  4 

100.  2 

16  12.  2 

lOI.  2 

4 

50 

40 

19  15.2 

97-4 

19  06.  5 

98-5 

18  57-  5 

99-5 

18  48.  I 

100.  6 

18  38.  3 

loi.  6 

40 

30 

21  43- I 

97.8 

21  34.0 

98.9 

21  24.  6 

99-9 

21   14.  7 

lOI.  0 

21  04.3 

102.  0 

30 

20 

24  10.  7 

98.  2 

24  01.  2 

99-3 

23  51-4 

100.  4 

23  41.  0 

loi.  5 

23  30.  I 

102.  5 

20 

10 

26  38.  3 

98.7 

26  28.  4 

99.8 

26  17.  9 

100.  9 

26  07.  I 

102.  0 

25  55-  5 

103.0 

10 

4 

00 

29  05-  7 

99.1 

28  55.  2 

100.3 

28  44.3 

lOI.  4 

28  32.8 

102.  5 

28  20.  7 

103.6 

4 

00 

3 

50 

31  32.  9 

99.6 

31  21.9 

100.  8 

31  IO-5 

lOI.  9 

30  58-  4 

103.  I 

30  45-  5 

104.  2 

3 

50 

40 

33  59-9 

100.  2 

33  48.  3 

lOI.  4 

33  36.  2 

102.  5 

33  23-4 

103-7 

33  lo.o 

104.9 

40 

30 

36  26.  5 

100.  8 

36  14.4 

102.  0 

36  01.  7 

103.2 

35  48.  I 

104.4 

35  33-9 

105.6 

30 

20 

38  52-  9 

lOI.  4 

38  40.  2 

102.  6 

38  26.  7 

103.9 

38  12.4 

105.  I 

37  57-3 

106.  4 

20 

10 

41  19.  0 

102.  I 

41  05-  6 

103.4 

40  51-3 

104.7 

40  36.  I 

105.9 

40  20.  2 

107.  2 

10 

3 

00 

43  44-7 

102.8 

43  30-  5 

104.  2 

43  15-4 

105- 5 

42  59-3 

106.8 

42  42.4 

108.  I 

3 

00 

3 

50 

46  09.  9 

103.7 

45  54-  8 

105.  I 

45  38.  7 

106.  4 

45  21.7 

107.8 

45  03.  6 

109.  2 

2 

50 

40 

48  34.  6 

104.  6 

48  18.6 

106.  0 

48  01.  5 

107.4 

47  43-4 

108.  9 

47  24-  I 

no.  3 

40 

30 

50  58-  9 

105.6 

50  41-  5 

107.  I 

50  23.  3 

108.6 

50  03-  9 

no.  I 

49  43-  4 

III.  6 

30 

20 

53  21.9 

106.  7 

53  03-  7 

108.3 

52  44.2 

109.9 

52  23.  5 

III.  5 

52  01.  5 

113.  0 

20 

10 

55  44-4 

ig8.  I 

55  24-  6 

109.7 

55  03.  9 

III.  4 

54  41-6 

113-0 

54  18.  I 

114.  6 

10 

2 

00 

58  05.  5 

109.5 

57  44-4 

III.  3 

57  21.9 

113.  I 

56  58-  I 

114.  7 

56  32.  8 

116.  4 

2 

00 

1 

50 

60  25.  2 

III.  3 

60  02.  6 

113.  I 

59  38.  3 

115.  0 

59  12-4 

116.  7 

58  45-  2 

118.  5 

1 

50 

40 

62  43.4 

113- 3 

62  18.6 

115-2 

61  52-4 

117.  2 

61  24.  4 

119.  0 

60  54.  9 

120.8 

40 

30 

64  59.  I 

115.  6 

64  32.  2 

117.  7 

64  03.  5 

119.  8 

63  33-  I 

121.  7 

63  01.  0 

123.6 

30 

20 

67  12. 2 

118.  4 

66  42.  3 

120.  7 

66  II.  I 

122.8 

65  37-  9 

124.8 

65  03. I 

126.8 

20 

10 

69  21.  2 

121.  8 

68  48.  2 

124.  2 

68  13.8 

126.  4 

67  37.6 

128.5 

66  59.  6 

130.6 

10 

1 

00 

71  25.1 

126.  0 

70  48.  7 

128.4 

70  10.  7 

130.8 

69  30.  7 

132.9 

68  49.  3 

135-0 

1 

00 

0 

50 

73  21.8 

131.  2 

72  40.  8 

133-7 

71  59- 0 

136.0 

71  15-3 

138.2 

70  30.  0 

140.  2 

0 

50 

40 

75  08.  7 

137.  6 

74  23.  4 

140.  I 

73  36-  9 

142.4 

72  48.  8 

144.4 

71  59-4 

146.3 

40 

30 

76  41-  5 

145.6 

75  51-2 

147-9 

75  00.  0 

150.  0 

74  07.  7 

151.  8 

73   14-4 

153-4 

30 

20 

77  55-2 

155-5 

77  00.  2 

157-3 

76  04.  6 

158.9 

75  08.  3 

160.  4 

74  II.  6 

161.  6 

20 

10 

78  43.  2 

167.  2 

77  44-  6 

168.2 

76  45.  6 

169.  I 

75  46.  8 

169.9 

74  47-  7 

170.  6 

10 

0 

00 

79     0.  0   180.  0 

78     0. 0 

180.  0 

77     0-0 

180.  0 

76     0. 0 

180.  0 

75     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  6°.     DECLINATION  CONTRARY  NAME  TO   LATITUDE.       75 


10° 

11° 

12° 

13" 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

50 

I  24.5 

100.  2 

I  17.9 

loi.  2 

I  II.  2 

102.  2 

I  04.  6 

103.  2 

0  57.9 

104.  2 

5 

50 

40 

3  51-2 

100.  5 

3  44.0 

loi.  5 

3  36.9 

102.  5 

3  29.6 

103.5 

3  22.3 

104.  s 

40 

30 

6  17.8 

100.  8 

6  10.  2 

loi.  8 

6  02.  4 

102.8 

5  54.7 

103.8 

5  46.7 

104.  8 

30 

ZO 

8  44-  3 

lOI.  I 

836.1 

102.  I 

8  27.9 

103.  I 

8  19.3 

104.  I 

8  10.8 

105.  I 

20 

10 

II   lo.  6 

lOI.  4 

II  01.  9 

102.  5 

10  53-  I 

103-5 

10  44.  0 

104.5 

10  34.  7 

105-5 

10 

5 

00 

13  36-  7 

loi.  8 

13  27.4 

102.  9 

13  18.  0 

103.9 

13  08.  2 

104.9 

12  58.3 

105.9 

5 

00 

4 

50 

16  02.  6 

102.  2 

IS  52.  7 

^°3-3 

IS  42. 7 

104.3 

IS  32- 4 

105.3 

IS  21.  7 

106.  3 

4 

50 

40 

18  28.  2 

102.  7 

18  17.8 

103-7 

18  07.  I 

104.  7 

17  56.0 

105.8 

17  44.6 

106.8 

40 

30 

20  53-  7 

103.  I 

20  42.  6 

104.  2 

20  31.2 

105.  2 

20  19.  5 

106.  3 

20  07.3 

107.3 

30 

20 

23  18.8 

103.  6 

23  07.  I 

104.  7 

22  55- 0 

105.  7 

22  42.  4 

106.  8 

22  29.  4 

107.9 

20 

10 

25  43-7 

104.  I 

25  31-2 

105.  2 

25  18.4 

106.3 

25  05-0 

107.4 

24  51-3 

108.5 

10 

4 

00 

28  08.  I 

104.  7 

27  54.9 

105.8 

27  41.4 

106.  9 

27  27.1 

108.  0 

27  12.4 

109.  I 

4 

00 

3 

50 

30  32- 3 

ioS-3 

30  18.3 

106.  5 

30  03.  8 

107.  6 

29  48.  7 

108.  7 

29  3^.  2 

109.  8 

3 

50 

40 

32  55-  8 

106.  0 

32  41.0 

107.  2 

32  25.  7 

108.3 

32  09.  6 

109.5 

31  53- 0 

no.  6 

40 

30 

35  18.  8 

106.8 

35  03.  3 

108.  0 

34  47-  0 

109.  I 

34  30-  I 

no.  3 

34  12.  4 

III.  5 

30 

20 

37  41-4 

107.  6 

37  24.  8 

108.8 

37  07.6 

no.  0 

36  49-  4 

in.  2 

36  30.  8 

112.  4 

20 

10 

40  03.  4 

108.5 

39  45.  7 

109.7 

39  27.4 

no.  9 

39  08.  2 

112.  2 

38  48.  3 

113- 4 

10 

3 

00 

42  24.  4 

109.4 

42  05.  7 

no.  7 

41  46.  2 

112.  0 

41  25.7 

^^3-3 

41  04.  5 

114-  S 

3 

00 

2 

50 

44  44-  6 

no.  5 

44  24.  7 

III. 8 

44  03.  9 

113.1 

43  42.  2 

114.4 

43  19.  7 

lis- 7 

2 

50 

40 

47  03.  9 

III.  7 

46  42.  6 

113-0 

46  20.  6 

114.  4 

45  57.  4 

115.  7 

45  33-  3 

117.  0 

40 

30 

49  21.  8 

113.  0 

48  59-  3 

114.  4 

48  35.  6 

115.8 

48  II.  0 

117.  2 

47  45-  4 

118.  s 

30 

20 

51  38-  4 

114-  S 

SI  14.2 

115.  9 

50  49.  I 

117.  4 

SO  22.  7 

118.  8 

49  55-  4 

120.  2 

20 

10 

53  53-4 

116.  I 

53  27.4 

117.  7 

53  00.  4 

119.  2 

52  32.3 

120.  6 

52  03.  2 

122.  I 

10 

2 

00 

56  06.  I 

118.  0 

55  38.  4 

119.  6 

55  09.  5 

121.  I 

54  39-  3 

122.  6 

54  08.  2 

124.  I 

2 

00 

1 

50 

58  16.  6 

120.  I 

57  46.  8 

121.  8 

57  15.  7 

123.4 

56  43.  5 

124.  9 

56  10.  I 

126.  4  i 

1 

50 

40 

60  24.  0 

122.  6 

59  SI.  8 

124.3 

59  18.  5 

125.9 

58  43.  7 

127.5 

58  08.  I 

129.  0 

40 

30 

62  27.  9 

125-4 

61  53.0 

127.  2 

61  17.  2 

128.8 

60  39.  9 

130.4 

60  01.  5 

132.0 

30 

20 

64  26.  8 

128.  7 

63  49-  3 

130.5 

63  10.  6 

132.  2 

62  30.  4 

133-8 

61  49.  4 

135-4 

20 

10 

66  20.  4 

132.5 

65  39.  7 

134.3 

64  57.8 

136.0 

64  14.  9 

137.6 

63  30.  7 

139-1 

10 

1 

00 

68  06.  4 

136.9 

67  22.3 

138.7 

66  37-  5 

140.4 

65  51.  2 

142.  0 

65  04.  2 

143-5 

1 

00 

0 

50 

69  43- 5 

142.  0 

68  56.0 

143.8 

68  07.  5 

145.4 

67   18.3 

146.9 

66  28.  0 

148.3 

0 

50 

40 

71  09.  0 

148.  I 

70  17.9 

149.6 

69  26.  4 

151.  I 

68  33-  5 

152.4 

67  40.  4 

153-7 

40 

30 

72  20.  5 

154.9 

71  26.  0 

156.3 

70  31.  0 

157.5 

69  35-  4 

158.6 

68  39.  6 

159.6 

30 

20 

73  14-  5 

162.  7 

72  17.  I 

163.7 

71  19.7 

164.  6 

70  21.  7 

165.4 

69  23.  6 

166.  I 

20 

10 

73  48.  4 

171.  2 

72  49.  I 

171.7 

71  49-  7 

172.  I 

70  50.  3 

172.5 

69  so.  8 

172.9 

10 

0 

00 

74     0.0 

180.  0 

73     °-° 

180.  0 

72     0. 0 

180.0 

71     0. 0 

180.0 

70    0.  0 

180.0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Soath  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East: 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

• 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

50 

o  SI.  r 

105.  2 

0  44-3 

106.  2 

0  37-  6 

107.  2 

0  30.  8 

108.  I 

0  24.  I 

109.  I 

5 

50 

40 

3  14-9 

105-5 

3  07.5 

106.  s 

2  59-9 

107.  5 

2  52-4 

108.  4 

2  44-8 

109.4 

40 

30 

S38.6 

105.8 

5  30.4 

106.8 

5  22.2 

107.8 

5  13-7 

108.8 

5  05.3 

109.  8 

30 

30 

8   02.  o 

106.  I 

7  S3-  I 

107.  I 

7  44-0 

108.  I 

7  34-9 

109.  I 

7  25.6 

no.  I 

30 

10 

lo  25.3 

106.  s 

10  15.6 

107- 5 

10  05.  7 

108.  s 

9  55-7 

109.5 

9  45-5 

110.5 

10 

.5 

00 

12    48.  I 

106.  9 

12  37.6 

107.9 

12  27.  0 

108.  9 

12  16.  I 

109.9 

12  05.  I 

no.  9 

5 

00 

4: 

50 

IS  lo-  7 

107-3 

14  59-  5 

108.  4 

14  47-  9 

109.4 

14  36-  2 

no.  4 

14  24.  2 

III.  4 

4 

50 

40 

17  32.8 

107.8 

17  20.  8 

108.  9 

17  08.  4 

109.9 

16  55-  7 

no.  9 

16  42.  8 

III.  9 

40 

30 

19  54-  7 

108.3 

19  41.  8 

109.4 

19  28.  2 

no.  4 

19  14.  8 

III- 5 

19  00.  9 

112.  5 

30 

20 

22  16.  0 

108.  9 

22  02.  2 

no.  0 

21  48.  0 

III.  0 

21  33-4 

112.  I 

21  18.  5 

113.  I 

30 

10 

24  36.  9 

109.5 

24  22.  2 

no.  6 

24  07.0 

III.  6 

23  51-3 

112.  7 

23  35-3 

113.  8 

10 

4 

00 

26  57.  2 

no.  2 

26  41-5 

111.3 

26    2S.  2 

112.3 

26  08.  5 

113- 4 

25  51-5 

114- 5 

4 

00 

3 

50 

29  16.  9 

no.  9 

29   CO.  I 

112.  I 

28  42.  9 

113.  I 

28  25.  I 

114.  2 

28  06.  7 

115- 3 

3 

50 

40 

31  35-8 

III.  7 

31  18.0 

112.  9 

30  59-  6 

114.  0 

30  40.  6 

115.1 

30  21.  2 

116.  2 

40 

30 

33  54-  0 

112.  6 

33  35-  I 

113- 8 

33  15-4 

114.9 

32  55-3 

116.  0 

32  34-  5 

117.  I 

30 

30 

36  II.  2 

113- 5 

35  51-  I 

114.  7 

35  30-2 

115- 8 

35  08.  8 

117.  0 

34  46.  7 

118.  I 

30 

10 

38  27.  6 

114.  6 

38  06.  I 

115.  8 

37  43-  9 

116.  9 

37  21.  I 

118.  I 

36  57-  6 

119- 3 

10 

3 

00 

40  42.  5 

115- 7 

40  19.  7 

116.  9 

39  56-  2 

118.  I 

39  31-9 

119- 3 

39  07.  0 

120.  5 

3 

00 

3 

50 

42  56.3 

117.  0 

42  32.  0 

118.2 

42  07.  0 

119.  4 

41   41-2 

120.  6 

41  14.  6 

121.  8 

3 

50 

40 

45  08.  3 

118.  3 

44  42.  6 

119.  6 

44  15-  9 

120.  9 

43  48.  5 

122.  I 

43  20.  3 

123-3 

40 

30 

47  18.  8 

119.  8 

46  51- 3 

121.  2 

46  22.  9 

122.  s 

45  53-  7 

123.7 

45  23-  7 

124.9 

30 

30 

49  27.  I 

121.  5 

48  57-  8 

122.  9 

48  27.  6 

124.  2 

47  56-  6 

125-5 

47  24.  8 

126.  7 

30 

10 

51  32.8 

123.4 

51  01.  7 

124.  8 

SO  29.  7 

126.  I 

49  56-  7 

127.4 

49  22.  7 

128.  7 

10 

3 

00 

S3  35-  9 

125-5 

53  02.6 

126.  9 

52  28.4 

128.3 

51  53-4 

129.  6 

51  17-4 

130.9 

3 

00 

1 

50 

55  35-  5 

127.9 

55  00.  0 

129.3 

54  23.  6 

130-  7 

53  46.  3 

132.0 

53  08.  0 

133-3 

1 

50 

40 

57  31-2 

130.  5 

56  53-  3 

131-9 

56  14-  4 

133-3 

55  34-  8 

134-7 

54  54-  4 

136.  0 

40 

30 

59  22.  I 

^33-  5 

58  41-  7 

135-0 

58  00.  3 

136-3 

57  18.3 

137-7 

56  35-  2 

139.0 

30 

20 

61  07.  2 

136.8 

60  24.  3 

138-3 

59  40.  2 

139.6 

58  55-  6 

140.9 

58  10.  2 

142.  2 

30 

10 

62  45-  7 

140.  5 

62  00.  0 

142.  0 

61   13-3 

143-3 

60  25.  9 

144.  6 

59  3^-  0 

145.8 

10 

1 

00 

64  16.  2 

144.  8 

63  27.  5 

146.  2 

62  38.  0 

147-4 

61  48.  I 

148.  6 

60  57.  5 

149.7 

1 

00 

0 

50 

65  37-  I 

149.  6 

64  45-  5 

150.8 

63  53-  5 

151- 9 

63  00.  7 

153-0 

62  07.  7 

154.0 

0 

50     i 

40 

66  46.  7 

154-8 

65  52-4 

155-9 

64  57-  8 

156-9 

64  13.  0 

157-7 

63  07.  8 

158.7 

40 

30 

67  43-  4 

160.  6 

66  46.  7 

161.5 

65  50-  0 

162.3 

64  53-  6 

163.0 

63  55-  6 

163.7 

30 

30 

68  25.  3 

166.8 

67  26.  9 

167.4 

66  28.  4 

168.0 

65  29.  8 

168.5 

64  31.  2 

169.  0 

20 

10 

68  SI.  3 

173-3 

67  SI-  7 

173-6 

66  52.  I 

173-9 

65  52.  4 

174.  2 

64  52.  7 

174.4 

10 

0 

00 

69     0. 0 

180.  0 

68     0.0 

180.  0 

67     0.  0    180.  0 

66    0. 0 

180.  0 

65     0.0 

180.0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  Irom  North  to  West. 

In  South  declination,  when  the  Star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East ;. 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5 

50 

o  17.  2 

no.  I 

0  10.  5 

in.  I 

0  03.6 

112.  I 

5    50 

40 

2  37.2 

no.  4 

2  29.5 

III.  4 

2  21.  7 

112.  4 

2  13.9 

113-4 

2  06.  I 

"4-4 

40 

30 

4  56- 8 

no.  8 

4  48.2 

III.  7 

4  39-4 

112.  7 

4  30-6 

113- 7 

4  21.7 

114.  7 

30 

20 

7  16.  I 

III.  I 

7  06.  6 

112.  I 

6  56.9 

113.  I 

6  47.  I 

114.  I 

6  37-  I 

115.  I 

20 

10 

9  35-2 

III- 5 

9  24.6 

112.  5 

9  13-8 

113- 5 

9  03-1 

114-  5 

8  51.9 

115- 5 

10 

5 

00 

II  53-7 

III.  9 

II  42.  2 

112.  9 

II  30-4 

113- 9 

II  18.5 

114.  9 

II  06.  4 

"5-9 

5    00 

4 

50 

14  II.  9 

112.  4 

13  59-  3 

113- 4 

13  46-  5 

114- 4 

13  ZZ-  5 

115- 4 

13  20.3 

116.  4 

4    50 

40 

16  29.  5 

112.  9 

16  16.  0 

114.  0 

16  02.  I 

115.  0 

15  47-  9 

116.  0 

15  ZZ-  5 

117.  0 

40 

30 

18  46.  7 

113- 5 

18  32.  0 

114.  6 

18  17.  0 

115.  6 

18  01.  7 

116.  6 

17  46.  I 

117.  6 

30 

20 

21  03.  I 

114.  I 

20  47.  4 

115- 2 

20  31.  I 

116.  2 

20  14.  7 

117.  2 

19  58-  0 

118.  2 

20 

10 

23  18.8 

114.  8 

23  02.  0 

115- 9 

22  44.  6 

X16.  9 

22  27.  0 

117- 9 

22  08.8 

119.  0 

10 

4 

00 

25  Zi-  8 

115.  6 

25  15-8 

116.  6 

24  57-  2 

117- 7 

24  38-  3 

118.  7 

24  19.  0 

119.  8 

4    00 

3 

50 

27  48.  0 

116.  4 

27  28.  7 

117.  4 

27  08.8 

118.  5 

26  48.  6 

119- 5 

26  27.8 

120.  6 

3    50 

1 

40 

30  01.  I 

II7-3 

29  40.  6 

118.  3 

29  19.4 

119-  4 

28  57.  8 

120.  5 

28  35-  7 

121-  5 

40 

30 

32  13.  2 

118.  2 

31  51-2 

119- 3 

31  28.  7 

120.  4 

31  05-  7 

121.  5 

30  42.  I 

122.  6 

30 

20 

34  24.  0 

"9-3 

34  00-  7 

120.  4 

ZZ  36-  7 

121.  5 

ZZ  12.2 

122.  6 

32  47-  I 

123-7 

20 

10 

36  Z2>-  4 

120.  5 

36  08.6 

121.  6 

35  43-  I 

122.  7 

35  17-  I 

123.8 

34  50-  4 

124.9 

10 

3 

00 

38  41.  2 

121.  7 

38  14.9 

122.8 

37  47-8 

124.  0 

37  20.  2 

125.  I 

36  51-9 

126.  2 

3    00 

2 

50 

40  47.  4 

123.0 

40  19.3 

124.  2 

39  50-  7 

125-  4 

39  21.2 

126.5 

38  51-2 

127.6 

2    50 

40 

42  51-3 

124-5 

42  21.  6 

125-7 

41  51-  I 

126.  9 

41  20.  I 

128.0 

40  48.  3 

129.  I 

40 

30 

44  53-  I 

126.  2 

44  21.  5 

127.4 

43  49-  I 

128.6 

43   16-3 

129.7 

42  42. 6 

130.8 

30 

20 

46  52.  I 

128.0 

46  18.  7 

129.  2 

45  44-  4 

130.4 

45  09-5 

131- 5 

44  33-9 

132-7 

20 

10 

48  48.  2 

130.0 

48  12.  6 

131-  2 

47  36-4 

132-4 

46  59-  5 

133-5 

46  21.8 

134-7 

10 

'     3 

00 

50  40.  7 

132.  2 

50  03-  I 

133-4 

49  24.  6 

134.6 

48  45-  7 

135-7 

48  06.  0 

136.9 

2     00 

1 

50 

52  29.  I 

134.6 

51  49-  4 

135-8 

51  08.  7 

137-0 

50  27.  6 

138. 1 

49  45-  7 

139-3 

1     50 

40 

54  13- 0 

137-2 

53  31-0 

138.4 

52  48-  I 

139.6 

52  04.  7 

140.7 

51  20.  6 

141- 9 

40 

30 

55  51-5 

140.  2 

55  07-  0 

141-3 

54  21.9 

142.5 

53  36.  2 

143.6 

52  49-  9 

144.8 

30 

20 

57  23.9 

143-4 

56  37-  I 

144-  5 

55  49-  5 

145.6 

55  OI-6 

146.7 

54  13-0 

147-8 

20 

10 

58  49.  2 

146.9 

57  59-9 

148.  0 

57  10.0 

149.  I 

56  19.9 

150.  I 

55  29-  0 

151-1 

10 

1 

00 

60  06.  4 

150.8 

59  14-9 

151.  8 

58  22.  6 

152-8 

57  30-  3 

153-7 

56  37-  4 

154.6 

1     00 

0 

50 

61  14.  4 

155-0 

60  20.  5 

155-9 

59  26.  2 

156.8 

58  31-9 

157-6 

57  37-  0 

158.4 

0    50 

40 

62  12.  I 

159-5 

61  16.  4 

160.3 

60  20.  0 

161.  0 

59  23-  9 

161.  7 

58  27-  3 

162.  4 

40 

30 

62  58.  5 

164.3 

62  00.  7 

165.  0 

61  03.  I 

165- 5 

60  05.  2 

166.  I 

59  07-  2 

166.6 

30 

20 

63  32-4 

169.4 

62  zz-  5 

169.8 

6r  34-  5 

170.2 

60  35.  6 

170.  6 

59  36-  5 

170.9 

20 

10 

63  53- 0 

174-7 

62  53-3 

174.9 

61  53-  7 

175-  I 

60  53.  8 

175-3 

59  54-  I 

175-5 

10 

0 

00 

64    0. 0 

180.  0 

63     ao 

180.  0 

62     0.  0 

180.  0 

61     0.  0 

180.  0 

60    0.  0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sooth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE   7°.     DECLINATION   SAME   NAME  AS   LATITUDE. 


0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour  [ 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6 

00 

o  oo.  o 

90.  0 

0  07.3 

89.0 

0  14.  6 

88.0 

0  21.  9 

87.0 

0  29.  2 

86.0 

6 

00 

5 

50 

2  28.  9 

90-3 

2  36.  2 

89-3 

2  43-4 

88.3 

2  50-7 

87-3 

2  57-8 

86.3 

5 

50 

40 

4  57-8 

90.  6 

5  05-  I 

89.6 

5  12.2 

88.6 

5  19-4 

87.6 

5  26.3 

86.6 

40 

30 

7  26.  7 

90.9 

7  33-9 

89.9 

7  41-  I 

88.9 

7  48.1 

87.9 

7  54-9 

86.9 

30 

20 

9  55-5 

91.  2 

10  02.  8 

90.  2 

10  09.  9 

89.  2 

10  16.  9 

88.2 

10  23.  7 

87.  2 

20 

10 

12  24.4 

91-5 

12  31.8 

90-5 

12  38.9 

89-5 

12  45.8 

88.5 

12  52.5 

87-5 

10 

5 

00 

14  53-  I 

91.9 

15  oo-  5 

90.8 

15  07-  7 

89.8 

15  14-6 

88.8 

IS  21. 1 

87.8 

5 

00 

i 

50 

17  22.  0 

92.  2 

17  29-  4 

91.  I 

17  36.  6 

90.  I 

17  43-  5 

89.  I 

17  50.0 

88.0 

4 

50 

40 

19  5°-  7 

92-5 

19  58-3 

91-5 

20  05.  4 

90.4 

20  12.  3 

89-4 

20  18.  7 

88.3 

40  i 

30 

22  19.  4 

92.9 

22  27.  I 

91.8 

22  34-3 

90.7 

22  01.  2 

89-7 

22  47-  5 

88.6 

30 

20 

24  48.  0 

93-3 

24  55-  8 

92.  2 

25  03-  2 

91.  I 

25  10.  0 

90.  0 

25  i6-4 

88.9 

20 

10 

27  16.  7 

93-6 

27  24.  6 

92-5 

27  32.  I 

91.4 

27  39.0 

90.3 

27  45.2 

89.2 

10 

4 

00 

29  45-  2 

94.0 

29  53-3 

92-9 

30  00.  8 

91.8 

30  07.  9 

90.  6 

30  14-  I 

89-5 

4 

00 

3 

50 

32  14-3 

94.4 

32  22.  I 

93-3 

32  29.8 

92.  I 

32  36.  7 

90.9 

32  43-  I 

89.7 

3 

50 

40 

34  42-  I 

94.9 

34  50-  6 

93-7 

34  58-  4 

92-5 

35  05-  6 

91-3 

35  II- 9 

90.  0 

40 

30 

37  10.4 

95-3 

37  19-2 

94-  I 

37  27.  2 

92-9 

37  34-  4 

91.  6 

37  40.  8 

90.3 

30 

20 

39  38.  6 

95-8 

39  47-  6 

94-5 

39  55-  8 

93-3 

40  03.  2 

92.  0 

40  09.  6 

90.7 

20  i 

10 

42  06.  6 

96.4 

42  16.  0 

95- 0 

42  24.  6 

93-7 

42  32-  0 

92.4 

42  38.  5 

91.  0 

10  1 

3 

00 

44  34-  5 

97.0 

44  44-  2 

95-6 

44  53-0 

94- .2 

45  00.  7 

92.8 

45  07.4 

91-4 

3 

00 

2 

50 

47  02.  I 

97.6 

47  12-4 

96.  I 

47  21.4 

94-7 

47  29-  4 

93-2 

47  36-  2 

91-7 

2 

50 

40 

49  29.  6 

98.3 

49  40.  2 

96.7 

49  49-  7 

95-2 

49  58-  I 

93-7 

50  04.  9 

92.  I 

40  ; 

30 

51  56.  8 

99.1 

52  08.  0 

97-4 

52  18.0 

95-8 

52  26.4 

94-  2 

52  33-8 

92.  6 

30 

20 

54  23.  7 

99.9 

54  35-  5 

98.2 

54  46.  0 

96-5 

54  55-  0 

94.8 

55  02.  4 

93- 0 

20 

10 

56  5°-  2 

100.  8 

57  02.  8 

99.0 

57  13-9 

97-2 

57  23- 2 

95-4 

57  31-  I 

93-6 

10 

2 

00 

59  16.  I 

lOI.  9 

59  29.  5 

100.  0 

59  41-  4 

98.0 

59  51-4 

96.  I 

59  59-6 

94-  I 

2 

00 

1 

50 

61  41.  4 

103.  2 

61  56.  0 

lOI.  I 

62  08.  6 

99.0 

62  19.  4 

96.9 

62  28.  0 

94.8 

1 

50 

40 

64  06.  0 

104.  6 

64  21.  7 

102.  4 

64  35-  4 

100.  2 

64  47-  0 

97-9 

64  56-3 

95-6 

40  1 

30 

66  29.  4 

106.  4 

66  46.  6 

104.  0 

67  01.8 

loi.  5 

67  14.  I 

99-0 

67  24.  2 

96.4 

30  i 

20 

68  51.5 

108.5 

69  10.  5 

105-9 

69  27.  0 

103.  I 

69  41.  I 

100.  4 

69  52.  2 

97-5 

20 

10 

71  II- 5 

III.  I 

71  32-8 

108.2 

71  51-5 

105.  2 

72  07.  0 

102.  I 

72  19-5 

98.8 

10 

1 

00 

73  28.9 

114-  5 

73  53-2 

III.  2 

74  14-2 

107.8 

74  32-  0 

104.3 

74  46.  2 

100.  6 

1 

00 

0 

50 

75  42.  5 

118.  8 

76  10.  0 

115.  I 

76  34-  5 

III.  3 

76  55-  5 

107.  2 

77  12.0 

102.  9 

0 

50 

40 

77  48.  8 

124.7 

78  21.  7 

120.  6 

78  50.9 

116.  2 

79  16.  0 

III.  4 

79  36-  3 

106.3 

40 

30 

79  45-  4 

132.8 

80  24.  5 

128.4 

81  00.  5 

123-4 

81  31-5 

117.  8 

81  57.0 

III.  5 

30  j 

20 

81  24.3 

144-3 

82  II.  8 

140.  I 

82  56.3 

134-9 

83  36.  7 

128.6 

84  II.  3 

120.8 

20  \ 

10 

82  34.  2 

160.3 

83  30-  2 

157-3 

84  24.  8 

153-4 

85  17-3 

148.  0 

86  06.  0 

140.  2 

10  i 

1 

0 

00 

83  0.0 

180.  0 

84  0. 0 

180.  0 

85  0.0 

180.  0 

86  0.0 

180.  0 

87  0. 0 

180.0 

0 

00 

1 

In  North  decimation,  when  the  star  is  risine  or  Bast  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 

Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b. 

m. 

o    / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6 

00 

o  36.5 

85.0 

0  43.8 

84.  I 

0  51.  I 

83.1 

0  58.3 

82.  I 

I  05-  6 

81.  I 

6 

00 

5 

50 

3  04- 9 

85 

3 

3  II- 9 

84 

3 

3  i8-9 

83-3 

3  25.8 

82.3 

3  32-6 

81.3 

5 

50 

40 

5  33-2 

85 

6 

5  40.  I 

84 

6 

5  46.8 

83.6 

S  53-5 

82.6 

5  59-9 

81.6 

40 

30 

8  01.8 

85 

9 

8  08.4 

84 

9 

8  14.8 

83-9 

8  21.  I 

82.  9 

8  27.3 

81.9 

30 

20 

10  30-  3 

86 

2 

10  36.  7 

85 

2 

10  42.  9 

84.  2 

10  48.  9 

83.2 

10  54-  7 

82.1 

20 

10 

12  59.0 

86 

5 

13  05-  I 

85 

4 

13  II.  I 

84-4 

13  16.7 

83-4 

13  22.3 

82.4 

10 

5 

00 

IS  27-  4 

86 

7 

IS  33-  6 

85 

7 

15  39-  2 

84-7 

15  44-7 

83.6 

15  49-  8 

82.6 

5 

00 

4 

50 

17  56.  2 

87 

0 

18  01.  9 

85 

9 

18  07.  6 

84-9 

18  12.  6 

83.8 

18  17.5 

82.8 

4 

50 

40 

20  24.  8 

87 

3 

20  30.  6 

86 

2 

20  35-9 

85-1 

20  40.  7 

84.  I 

20  45.  2 

83.0 

40 

30 

22  53.  6 

87 

5 

22  59.  I 

86 

4 

23  04-  3 

85.3 

23  08.  8 

84.3 

23   13-  I 

83.2 

30 

20 

25  22.3 

87 

8 

25  27.8 

86 

7 

25  32-6 

85.6 

25  37- 0 

84-5 

25  40.  8 

83-4 

20 

10 

27  50.8 

88 

0 

27  56-3 

86 

9 

28  01.  0 

85.8 

28  05.  I 

84.6 

28  08.  8 

83-5 

10 

4 

00 

30  19.8 

88 

3 

30  25.  I 

87 

I 

30  29.  6 

86.0 

30  33-  5 

84-8 

30  36-  7 

83-7 

4 

00 

3 

50 

32  48.  8 

88 

6 

32  53-  8 

87 

4 

32  58-  0 

86.2 

33   01-  8 

85-  0 

33   03-  8 

83-8 

3 

50 

40 

35  17-  5 

88 

8 

35  22.  6 

87 

6 

35  26.  6 

86.4 

35  3°-  2 

85-2 

35  32-  7 

83-9 

40 

30 

37  46.  5 

89 

I 

37  51-2 

87 

8 

37  55-3 

86.6 

37  58-  4 

85-3 

38  00.8 

84.0 

30 

20 

40  IS-  3 

89 

4 

40  20.  I 

88 

I 

40  23.  9 

86.8 

40  26.  8 

85-4 

40  28.  8 

84.  I 

20 

10 

42  44.  2 

89 

7 

42  48.8 

88 

3 

42  52-5 

86.9 

42  55-  2 

85-5 

42  S7-  I 

84.2 

10 

3 

00 

45  13-0 

90 

0 

45  17-  7 

88 

5 

45  21.  3 

87.1 

45  23.  8 

85-7 

45  25.  I 

84-3 

3 

00 

2 

50 

47  42.  0 

90 

3 

47  46-  4 

88 

8 

47  49-9 

87-3 

47  52-  2 

85.8 

47  53-3 

84-3 

2 

50 

40 

50  10.  7 

90 

6 

50  IS-  4 

89 

0 

50  18.  7 

87-5 

50  20.  7 

85- 9 

50  21.4 

84-3 

40 

30 

52  39-  8 

90 

9 

52  44-2 

89 

3 

52  47-  4 

87.6 

52  49-  I 

86.0 

52  49-  6 

84-3 

30 

20 

55  08.  5 

91 

3 

55  13-  2 

89 

6 

55  i6.2 

87.8 

55  17-  7 

86.  I 

55  17-7 

84-3 

20 

10 

57  37-  4 

91 

7 

57  42-0 

89 

9 

57  45-  0 

88.0 

57  46.  2 

86.  I 

57  45-  9 

84.2 

10 

2 

00 

60  06.  I 

92 

I 

60  10.  9 

90 

2 

60  13.9 

88.  I 

60  14.  8 

86.  I 

60  13.  8 

84.  I 

2 

00 

1 

50 

62  35.  0 

92 

6 

62  39.  8 

90 

5 

62  44.  0 

88.3 

62  43-  3 

86.  I 

62  41.  I 

83-9 

1 

50 

40 

65  03-  5 

93 

2 

65  08.  7 

90 

8 

65  II- 5 

88.5 

65  II.  9 

86.  I 

65  00.  0 

83-7 

40 

[ 

30 

67  32.  4 

93 

9 

67  37-4 

91 

3 

67  40.  3 

88.6 

67  40.  3 

86.0 

67  38  I 

83-4 

30 

20 

70  00.  6 

94 

6 

70  06.  4 

91 

7 

70  09.  I 

88.8 

70  08.  9 

85.8 

70  05.  6 

82.9 

20 

10 

72  29.  I 

95 

5 

72  35-  0 

92 

3 

72  38-  0 

88.9 

72  37-  2 

85.6 

72  33-  7 

82.2 

10 

1 

1 

00 

74  56-  9 

96 

8 

75  04-  0 

93 

0 

75  06.  7 

89.  I 

75  OS-  7 

85-2 

75  00-  6 

81.3 

1 

00 

0 

50 

77  24- S 

98 

4 

77  32-2 

93 

9 

77  35-  5 

89.  2 

77  34-  0 

84.6 

77  28.  0 

79-9 

0 

50 

40 

79  51-  4 

100 

8 

80  00.  8 

95 

2 

80  04.  5 

89.4 

80  02.  2 

83.6 

79  53-  8 

77-9 

40 

30 

82  17.  0 

104 

6 

82  29.  0 

97 

2 

82  33-  5 

89-5 

82  30.  0 

81.9 

82  19.  0 

74-4 

30 

20 

84  38-  4 

III 

6 

84  55-  9 

lOI 

I 

85  02.  2 

89.7 

84  56.  6 

78.2 

84  39-  6 

67.7 

20 

10 

86  48.  6 

128 

7 

87  19-3 

III 

8 

87  31-  I 

89.8 

87  19.  6 

67.9 

86  49.  I 

50-9 

10 

0 

00 

88  0.0 

180.  0 

89  0.  0 

180.  0 

90  0.  0 

Ind. 

89  0.  0 

0.  0 

88  0.  0 

0.  0 

i 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  7°.     DECLINATION  SAME   NAME  AS   LATITUDE. 


10° 

11° 

12° 

13° 

14° 

Hour 
1  Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o    / 

0 

6   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6 

00 

I  12.  7 

80.  I 

I  20.  0 

79.  I 

I  27.  I 

78.1 

I  34-3 

77.1 

I  41.4 

76.  I 

6 

00 

5 

50 

3  39-4 

80.3 

3  46.2 

79-4 

3  52-9 

78.4 

3  59-5 

77 

4 

4  06.  0 

76 

4 

5 

50 

40 

6  o6.  2 

80.6 

6  12.  6 

79.6 

6  18.7 

78.6 

6  24.8 

77 

6 

6  30.7 

76 

6 

40 

30 

8  33-2 

80.9 

8  39.0 

79-9 

8  44.  8 

78.9 

«  50-3 

77 

9 

8  55- 6 

76 

8 

30 

20 

II  00.3 

81.  I 

II  05.  7 

80.  I 

II  10.  9 

79.  I 

II  15.9 

78 

I 

II  20.  7 

77 

I 

20 

10 

13  27.4 

81.3 

13  32-  4 

80.3 

13  37-  3 

79-3 

13  41-  7 

78 

3 

13  45-9 

77 

2 

10 

5 

00 

15  54-  6 

81.6 

15  59-3 

80.5 

16  03.  5 

79-5 

16  07.  5 

78 

5 

16  II.  I 

77 

4 

5 

00 

4 

50 

18  21.  9 

81.7 

18  26.  I 

80.7 

18  30.  0 

79.6 

18  33-  4 

78 

6 

18  36.  5 

77 

5 

4 

50 

40 

20  49.  3 

81.9 

20  53.  I 

80.9 

20  56.  3 

79.8 

20  59.  3 

78 

7 

21  01.  8 

77 

7 

40 

30 

23  16.8 

82.  I 

23  20.  I 

81.0 

23  23.  0 

79-9 

23  25.3 

78 

8 

23  27.  3 

77 

7 

30 

20 

25  44.2 

82.3 

25  47-  2 

81.  I 

25  49-  5 

80.  0 

25  51-5 

78 

9 

25  52-8 

77 

8 

20 

10 

28  II.  8 

82.4 

28  14.3 

81.2 

28  16.3 

80.  I 

28  17.6 

79 

0 

28  18.3 

77 

8 

10 

4 

00 

30  39-  4 

82.5 

30  41-  5 

81.3 

30  42.  8 

80.  2 

30  43-  7 

79 

0 

30  43-  8 

77 

8 

4 

00 

3 

50 

33   07-  0 

82.6 

33   o8-  7 

81.4 

33  °9-  6 

80.  2 

33   09-  8 

79 

0 

33   09-  4 

77 

8 

3 

50 

40 

35  34-  6 

82.7 

35  35-  9 

81.5 

35  36.  3 

80.  2 

35  36.0 

79 

0 

35  34-  9 

77 

8 

40 

30 

38  02.  4 

82.8 

38  03.  I 

81.5 

38  03.  2 

80.2 

38  02.  2 

79 

0 

38  00.  4 

77 

7 

30 

20 

40  30.  0 

82.8 

40  30.  4 

81.5 

40  29.  7 

80.  2 

40  28.  3 

78 

9 

40  25.  8 

77 

6 

20 

10 

42  57-  7 

82.8 

42  57-  5 

81.5 

42  56.5 

80.  I 

42  54.4 

78 

7 

42  51.2 

77 

4 

10 

3 

00 

45  25.  5 

82.8 

45  24-9 

81.4 

45  23.  0 

80.0 

45  20.  3 

78 

6 

45  16.4 

77 

2 

3 

00 

3 

50 

47  53-  2 

82.8 

47  52-0 

81.3 

47  49-  7 

79.8 

47  46.  2 

78 

4 

47  41.  4 

76 

9 

2 

50 

40 

50  20.  9 

82.8 

50  19.  2 

81.2 

50  16.  2 

79.6 

50  II.  9 

78 

I 

50  06.  3 

76 

5 

40 

30 

52  48.  7 

82.7 

52  46.  2 

81.  0 

52  42.  6 

79-3 

52  37-  4 

77 

7 

52  31-0 

76 

I 

30 

20 

55  16.2 

82.5 

55  ^3-3 

80.8 

55  08.  8 

79.0 

55  02.  8 

77 

3 

54  55-  3 

75 

6 

30 

10 

57  43-  7 

82.3 

57  40.  2 

80.5 

57  34-9 

78.6 

57  27.9 

76 

8 

57  19-4 

74-9 

10 

3 

00 

60  II.  3 

82.1 

60  07.  0 

80.  I 

60  00.  6 

78.1 

59  52-  7 

76 

I 

59  42.  8 

74.2 

2 

00 

1 

50 

62  38.  6 

81.8 

62  33-  5 

79.6 

62  26.  3 

77-4 

62  17.0 

75 

3 

62  05.  6 

73-2 

1 

50 

40 

65  06.  0 

81.3 

64  59.  9 

79.0 

64  SI- 3 

76.6 

64  40.  7 

74 

3 

64  27.  7 

72.  0 

40 

30 

67  33-  0 

80.  7 

67  25.  7 

78.2 

67  15-9 

75-6 

67  03.  6 

73 

I 

66  49.  0 

70.  6 

30 

20 

69  59.9 

80.0 

69  51-  3 

77-  I 

69  39-  5 

74-3 

69  25.  4 

71 

5 

69  08.  4 

68.8 

20 

10 

72  26.  2 

79.0 

72  16.  0 

75-7 

72  02.  2 

72-5 

71  45-  7 

69 

4 

71  26.  0 

66.4 

10 

1 

00 

74  51-  9 

77-5 

74  39-  5 

73-8 

74  23.  4 

70.2 

74  03.  8 

66 

7 

73  41-  0 

63-4 

1 

00 

0 

50 

77  16.5 

75-5 

77  OI-4 

71.  I 

76  42.  0 

67.  0 

76  18.  7 

63 

0 

75  SI- 5 

59-3 

0 

50 

40 

79  40.  0 

72.4 

79  20.  8 

67.2 

78  56.  6 

62.  4 

78  28.  5 

57 

9 

77  55-9 

53-7 

40 

30 

82  00.  0 

67-5 

81  35-4 

61.  I 

81  04.  4 

55-4 

80  29.  0 

50 

3 

79  50-  0 

45-9 

30 

20 

84  13- 0 

58-4 

83  38.  6 

50.  6 

82  58.  7 

44.  2 

82  14- 3 

39 

0 

8i  26.  7 

3^-6 

20 

10 

86  06.  8 

39-3 

85  18.  0 

31.6 

84  25.  6 

26.  I 

83  30-  9 

22.  I 

82  34-  9 

19.  I 

10 

0 

00 

87  0. 0 

0.  0 

86  0.  0 

0.  0 

85  0.0 

0.  0 

84  0.  0 

0.  0 

83  0.0 

0.  0 

0 

00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

ir 

18° 

19° 

Hour 
Angle. 

Hour 

Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o    / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6 

00 

I  48.'4 

75-1 

I  55-5 

74.1 

• 

2  02.  5 

73-  I 

2  09.  5 

72.  I 

2  16.  4 

71.  I 

6 

00 

5 

50 

4  12.  6 

75-4 

4  18.7 

74-4 

4  25.  I 

73-4 

4  31-3 

72.  4 

4  37-4 

71.4 

5 

50 

40 

6  36.6 

75-6 

6  42.3 

74.6 

6  47-8 

73-6 

6  53-2 

72.  6 

6  58.6 

71.  6 

40 

30 

9  01.  I 

75-8 

9  05- 9 

74.8 

9  IO-7 

73-8 

9  15- 3 

72.  8 

9  20.  0 

71.8 

30 

20 

II  25.  2 

76.  0 

II  29.  6 

75- 0 

II  33-8 

74.0 

11  37-  7 

73- 0 

II  41-  5 

72.0 

20 

10 

13  50-  I 

76.  2 

13  53-  6 

75-2 

13  56-9 

74-2 

14  00.  I 

73-1 

14  03.  2 

72.1 

10 

5 

00 

16  14.  5 

76.4 

16  17.  ■; 

75-3 

16  20.  2 

74-3 

16  22.  7 

73-3 

16  24.8 

72.  2 

5 

00 

4 

50 

18  39.  4 

76.5 

18  41.  6 

75-4 

18  43-  6 

74-4 

18  45-  3 

73-3 

18  46.  5 

72.3 

4 

50 

40 

21  03.9 

76.6 

21  05.  7 

75-5 

21  07.  0 

74-5 

21  07.  9 

73-4 

21  08.  4 

72.3 

40 

1 
1 

30 

23  29.  I 

76.6 

23  29-  9 

75-6 

23  30-  4 

74-5 

23  30-  6 

73-4 

23  31-0 

72-3 

30 

20 

25  53-  6 

76.7 

25  54-  0 

75-6 

25  53-  8 

74-5 

25  53-  2 

73-4 

25  52-0 

72.  2 

20 

10 

28  18.  7 

76.7 

28  18.  2 

75-6 

28  17.3 

74-4 

28  15.  7 

73-3 

28  13.  7 

72.  2 

10 

4 

00 

30  43-  4 

76.7 

30  42.  4 

75-5 

30  40.  7 

74-4 

30  38.  3 

73-2 

30  35-  4 

72.  0 

4 

00 

3 

50 

32  08.  6 

76.6 

33   06.  4 

75-4 

33  04-  0 

74.2 

33   oo-  8 

73-  I 

32  57-0 

71.9 

3 

50 

40 

35  33-  I 

76- 5 

35  30-  5 

75-3 

35  27.2 

74-1 

35  23-2 

72.9 

35  i8-4 

71.  6 

40 

30 

37  58-  I 

76.  4 

37  54-  5 

75-  I 

37  SO-  3 

73-9 

37  45-  3 

72.  6 

37  39-  6 

71-3 

30 

20 

40  22.  4 

76.  2 

40  18.  4 

74-9 

40  13-3 

73-6 

40  07.  3 

72- 3 

40  00.  5 

71.  0 

20 

10 

42  47-  3 

76.  0 

42  42.  0 

74.6 

42  36.0 

73-3 

42  29.  0 

71.9 

42  21.  2 

70.  6 

10 

3 

00 

45  "-4 

75-7 

45  05-  5 

74-3 

44  58.5 

72.9 

44  50-4 

71-5 

44  41-4 

70.  I 

3 

00 

2 

50 

47  35-  9 

75-4 

47  28.  7 

73-9 

47  20.  7 

72.5 

47  II- 4 

71.0 

47  01.  I 

69.6 

2 

50 

40 

49  59-  5 

75- 0 

49  51-  6 

73-4 

49  42.  4 

71.9 

49  31-9 

70.4 

49  20.  4 

68.9 

40 

30 

52  23. 5 

74-5 

52  14.  0 

72.8 

52  03.  6 

71.2 

51  51-9 

6q.  7 

51  38-  7 

68.  I 

30 

1 
1 

20 

54  46.  4 

73-9 

54  36.  I 

72.2 

54  24-  3 

70.4 

54  II-  0 

68.8 

53  56-  5 

67.1 

20 

1 

10 

57  09-5 

73-1 

56  57-  4 

71-3 

56  44.  I 

69- 5 

56  29.  4 

67.8 

56  13-  I 

66.0 

10 

2 

00 

59  31-  3 

72.  2 

^9  18.  I 

70-3 

59  03-  2 

68.4 

58  46.  6 

66.6 

58  28.  5 

64-7 

2 

00 

1  1 

50 

61  53-  I 

71.  I 

61  37.6 

69.  I 

61  20.  9 

67.  I 

61  02.  4 

65-1 

60  42.  2 

63.  2 

1 

50 

j 

40 

64  13.  0 

69.8 

63  56.  2 

67.6 

63  37-  2 

65-5 

63  16.5 

63-  4 

62  54.  0 

61.3 

40 

i 

30 

66  32.  5 

68.2 

66  12.  9 

65.8 

65  51-7 

63-5 

65  28.  3 

61.3 

65  03.  2 

59- I 

30 

20 

68  49.  2 

66.  I 

68  27.  5 

63.6 

68  03.  5 

61.  I 

67  37-3 

58-7 

67  09.  I 

56-4 

20 

10 

71  04-5 

63-5 

70  39.  0 

60.8 

70  12.  0 

58.1 

69  42.3 

55-5 

69  10.  7 

53-1 

10 

1 

00 

73  15-4 

60.  2 

72  46.  9 

57-2 

72  15.8 

54-4 

71  42.  3  ■ 

5'- 7 

71  06.  9 

49-  I 

1 

00 

0 

50 

75  22.  5 

55-8 

74  48.  5 

52.  6 

74  13-  0 

49.  6 

73  35-  3 

46.8 

72  55-  2 

44-2 

0 

50 

40 

77  20.  4 

50.  0 

76  42.  2 

46.6 

76  01.  2 

43-  4 

75  18.  2 

40.  6 

74  33-  3 

38.1 

40 

30 

79  09.  0 

42.  0 

78  23.  0 

38.6 

77  36-0 

35-6 

76  47-  7 

32- 9 

75  57-3 

30.6 

30 

20 

80  36.  8 

31-1 

79  45-  3 

28.  I 

78  52.  2 

25.  6 

77  58.0 

23-5 

77  03-  2 

21.  6 

20 

10 

81  38.  0 

16.8 

80  40.  4 

15- 0 

79  42.  4 

13-5 

78  44  0 

12.3 

77  45-  4 

II.  2 

10 

0 

00 

82  0.  0 

0.  0 

81  0.  0 

0.  0 

80  0.  0 

0.  0 

79  9-  0 

0.  0 

78  0.  0 

0.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  Hast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0      / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6  10 

o  03.4 

69.9 

0  II.  2 

68.9 

0  18.  9 

67.9 

0  26.  7 

66.9 

0  34-4 

65-9 

6  10 

6  00 

2  23.3 

70.1 

2  30.  2 

69.  I 

2  37.0 

68.2 

2  43-7 

67.  2 

2  50-4 

66.2 

6  00 

5  50 

3  43-4 

70.4 

4  49-4 

69.  4 

4  55-2 

68.4 

5  OI-2 

67.4 

5  06.7 

66.4 

5  50 

40 

7  03- 8 

70.  6 

7  08.9 

69.6 

7  13-9 

68.6 

7  18.6 

67.6 

7  23.2 

66.6 

40 

30 

9  24.2 

70.8 

9  28.5 

69.8 

9  32- 4 

68.8 

9  36-3 

67.8 

9  40.  0 

66.8 

30 

20 

11  45- 0 

71.0 

II  48.3 

69.9 

II  51.4 

68.9 

II  54-  2 

67.9 

II  56.8 

66.9 

20 

10 

14  05.  7 

71.  I 

14  08.  2 

70.  0 

14  10.  2 

69.  0 

14  12.  2 

68.0 

14  13.  8 

67.  0 

10 

5  00 

16  26.  6 

71.2 

16  28.  2 

70.  I 

16  29.  3 

69.  I 

16  30.  2 

68.0 

16  30.  8 

67.  0 

5  00 

4  50 

18  47-  6 

71.2 

18  48.  I 

70.2 

18  48.  3 

69.  I 

18  48.  3 

68.0 

18  47.  8 

67.  0 

4  50 

40 

21  08.  6 

71.2 

21  08.  3 

70.  I 

21  07.  6 

69.  I 

21  06.  3 

68.0 

21  04.  9 

67.  0 

40 

30 

23  29.  3 

71.  2 

23  28.  2 

70.  I 

23  26.  4 

69.  0 

23  24.  4 

67.9 

23  21.7 

66.8 

30 

20 

25  50-4 

71.  I 

25  48-  2 

70.  0 

25  45-  5 

68.9 

25  42.  2 

67.8 

25  38.  6 

66.7 

20 

10 

28  II.  I 

71.  0 

28  08.  I 

69.9 

28  04.  3 

68.8 

28  00.  0 

67.6 

27  55-  2 

66.5 

10 

4  00 

30  32.  0 

70.9 

30  27.8 

69.7 

30  23.  I 

68.6 

30  17.6 

67.4 

30  II.  6 

66.3 

4  00 

3  50 

32  52-  5 

70.7 

32  47-  4 

69-5 

32  41-  4 

68.3 

32  35- 0 

67.1 

32  27.7 

66.0 

3  50 

40 

35  13-  0 

70.4 

35  06.  7 

69.  2 

34  59-  8 

68.0 

34  51- 9 

66.8 

34  43-  5 

65.6 

40 

30 

37  32- 9 

70.  I 

37  25-7 

68.8 

37  17-4 

67.6 

37  08.  6 

66.4 

36  58.  9 

65.1 

30 

20 

39  53-  0 

69.7 

39  44-4 

68.4 

39  35-  I 

67.  2 

39  24-  6 

65- 9 

39  13-6 

64.6 

20 

10 

42  12.  2 

69-3 

42  02.  7 

68.0 

41  51.8 

66.6 

41  40.  2 

65-3 

41  27.9 

64.  0 

10 

3  00 

44  31-4 

68.7 

44  20.  3 

67.4 

44  08.3 

66.0 

43  55-  I 

64.7 

43  41-  2 

63-3 

3  00 

2  50 

46  49-  7 

68.  I 

46  37-  3 

67.7 

46  23.  8 

65-3 

46  09.  3 

63-9 

45  53-  7 

62.  i^ 

2  50 

40 

49  07.  6 

67.  4 

48  53-  8 

65- 9 

48  38.  8 

64.4 

48  22.  4 

63.0 

48  05.  2 

61.5 

40 

30 

51  24.  5 

66.5 

51  09.  I 

65.0 

50  52-3 

63-4 

50  34-  5 

61.  9 

50  15-  5 

60.  4 

30 

20 

53  40-  7 

65.5 

53   23-  5 

63-9 

53  05-  0 

62.3 

52  45-  0 

60.  7 

52  24.  I 

59-2 

20 

10 

55  55-4 

64- 3 

55  36.  5 

62.6 

55  15-9 

61.  0 

54  54-  I 

59-3 

54  31-  I 

57-7 

10 

2  00 

58  09.  0 

62.  9 

57  47-  9 

61.  I 

57  25.3 

59-4 

57  oi-o 

57-7 

56  35-  8 

56.0 

2  00 

1  50 

60  20.  2 

61.3 

59  57-  I 

59-4 

59  32-  I 

57-6 

59  05-  7 

55-8 

58  37-9 

54-1 

1  50 

40 

62  29.  9 

59-3 

62  04.  0 

57-4 

61  36-  s 

55-5 

61  07.  2 

53-7 

60  37.  0 

51-9 

40 

30 

64  36.  2 

57- 0 

64  07.  6 

55- 0 

63  37-  I 

53- 0 

63  05-  4 

51-1 

62  32.0 

49-3 

30 

20 

66  39.  3 

54-2 

66  07.  4 

52-  I 

65  34-  0 

SO.  I 

64  58-  6 

48.  I 

64  22.  3 

46.3 

20 

10 

68  37.  4 

1 

50.8 

68  02.  0 

48.6 

67  25.0 

46.6 

66  46.  6 

44.6 

66  06.  7 

42.7 

10 

1  00 

1 

70  29.  5 

46.7 

69  50-3 

44-  5 

69  09.5 

42.4 

68  27.  1 

40-  5 

67  43-  7 

38.6 

1  00 

0  50 

72  13.2 

41.8 

71  30.2 

39-6 

70  45-  I 

37-5 

69  59.  0 

35-6 

69  II.  7 

33-8 

0  50 

40 

73  47-  I 

35-8 

72  59.0 

33-7 

72  09.9 

31-7 

71  19.6 

30.0 

70  28.  9 

28.4 

40 

30 

75  06.  0 

28.5 

74  13-  7 

26.6 

73  20.5 

25.0 

72  26.  7 

23-5 

71  32.  2 

22.  I 

30 

20 

76  07.  6 

20.  0 

75  "-4 

18.6 

74  14-  8 

17-3 

73  17-5 

16.  2 

72  20.  I 

15-2 

20 

10 

76  46.  6 

10.  4 

75  47-  6 

9.6 

74  48-  4 

8.9 

73  49-  2 

&-3 

72  49-  9 

7.8 

10 

0  00 

77  0.0 

0.  0 

76  0. 0 

0.  0 

75  o-o 

0.  0 

74  0,  0 

0.  0 

73  o-o 

0.  0 

0  00 

In  North  declination,  when  the  star  is  risinc  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  risinE  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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1 

0° 

1° 

2° 

3° 

4° 

Hour 
Anerle. 

Hour 
Angle. 

CJ 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

r 

t 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6 

1 

00 

0  00.  0 

90.  0 

6    00 

5 

50 

2  28.  9 

90-3 

2  21.  6 

91- 3 

2  14. 1 

92-3 

2  06.8 

93-3 

I  59.2 

94-3 

5    50 

40 

4  57-8 

90.  6 

4  50-4 

91.  6 

4  42.9 

92.  6 

4  35-4 

93-6 

4  27-7 

94.6 

40 

30 

7  26.7 

90.9 

7  19-2 

91.9 

7  II.  6 

92.9 

7  03.8 

93-9 

6  56.  0 

94-9 

30 

20 

9  55-5 

91.  2 

9  47-9 

92.  2 

9  40- 3 

93-3 

9  32-5 

94-3 

9  24-4 

95-3 

20 

10 

12  24.4 

91- S 

12  16.8 

92-5 

12  08.  9 

93-6 

12  00.  9 

94-6 

II  52.  7 

95-6 

10 

5 

00 

14  53-  I 

91.9 

14  45-  4 

92.9 

14  37-  5 

93-9 

14  29.  2 

94-9 

14  20.  7 

96.  0 

5    00 

4 

50 

17  22.  0 

92.  2 

17  14.  I 

93-2 

17  05-  9 

94-3 

16  57-  5 

95-3 

16  48.  8 

96.4 

4    50 

40 

19  50-  7 

92-5 

19  42.  7 

93-6 

19  34-  4 

94-7 

19  25-  7 

95-7 

19  16.  6 

96.8 

40 

30 

22  19.  4 

92.9 

22  II.  2 

94.0 

22  02.  7 

95-0 

21  53-8 

96.  I 

21  44-3 

97.2 

30 

20 

24  48.  0 

93-3 

24  39-  7 

94.4 

24  31-0 

95-  4 

24  21.  8 

96-5 

24  12.  I 

97-6 

20 

10 

27  16.  7 

93-6 

27  08.  2 

94.8 

26  59.  I 

95-8 

26  49.  6 

97.0 

26  39.  6 

98.  I 

10 

4 

00 

29  45.  2 

94.0 

29  36-  5  ' 

95-2 

29  27.  2 

96-3 

29  17.  4 

97-5 

29  06  8 

98.6 

4    00 

3 

50 

32   14-3 

94.4 

32  04.8 

95-6 

31  55-2 

96.8 

31  44.8 

98.0 

31  34-  0 

99-  I 

3    50 

40 

34  42.  I 

94.9 

34  32- 8 

96.  I 

34  22.9 

97-3 

34  12.3 

98-5 

34  00.  9 

99-7 

40 

30 

37  IO-4 

95-3 

37  00.  8 

96.6 

36  5°-  4 

97.8 

36  39-  4 

99.  I 

36  27.5 

100.3 

30 

20 

39  38.  6 

95-8 

39  28.  7 

97.1 

39  17- 9 

98-4 

39  06.  3 

99-  7 

38  53-  9 

100.  9 

20 

10 

42  06.  6 

96.4 

41  56.2 

97-7 

41  45-  I 

99.0 

41  32-9 

100.3 

41   19.9 

loi.  6 

10 

3 

00 

44  34-5 

97.0 

44  23.  7 

98-3 

44  12.  0 

99-  7 

43  59-2 

lOI.   I 

43  45-  5 

102.  4 

3    00 

2 

50 

47  02.  I 

97.6 

46  50.  9 

99.0 

46  38.  4 

100.5 

46  25.  I 

loi.  9 

46  10.  8 

103-3 

2    50 

40 

49  29.  6 

98.3 

49  17-  7 

99.8 

49  04.  8 

lOI.  3 

48  so.  7 

102.  7 

48  35-  3 

104.  2 

40 

30 

51  56-8 

99.  I 

51  44-  2 

100.  6 

51  30-  5 

102.  2 

51   15-4 

103.7 

50  59-  3 

105-3 

30 

20 

54  23.  7 

99.9 

54  10.  4 

loi.  5 

53  55-  9 

103.  2 

53  39-  9 

104.8 

53  22.  5 

106.  4 

20 

10 

56  5°-  2 

100.  8 

56  36.  0 

102.  6 

56  20.  4 

104.4 

56  03.  4 

106.  I 

55  44-9 

107.  8 

10 

2 

00 

59  16.  I 

lOI.  9 

59  oi-  0 

103.8 

58  44-3 

105- 7 

58  25.9 

107- 5 

58  06.  0 

109.3 

2    00 

1 

50 

61  41.  4 

103.  2 

61  25.  I 

lOi;.  2 

61  07.  0 

107.  2 

60  47.  2 

109.  I 

60  25.  8 

III.  0 

1     50 

40 

64  06.  0 

104.  6 

63  48.  3 

106.8 

63  28.  6 

109.  0 

63  07.  2 

III.  0 

62  43-  7 

113.  I 

40 

30 

66  29.  4 

106.  4 

66  10.  0 

108.8 

65  48.  5 

III.  I 

65  24-  9 

^^■3 

64  59-  5 

115- 4 

30 

20 

68  51.5 

108.  5 

68  30.  0 

III.  I 

68  06.  3 

113.  6 

67  40-  5 

116.  0 

67  12.4 

118.  3 

20 

10 

71  "-5 

III.  I 

70  47-  5 

113- 9 

70  21.  0 

116.  7 

69  52-  2 

119.  2 

69  21.  5 

121.  7 

10 

1 

00 

73  28.9 

114-  5 

73  OI-8 

117- 5 

72  32.0 

120.5 

71  59-9 

123.  2 

71  25.  2 

125-9 

1     00 

0 

50 

75  42.  5 

118.  8 

75  II- 0 

122.  2 

74  36.  8 

125.4 

74  00.  8 

128.3 

73  21.8 

131.  0 

0    50 

40 

77  48.  8 

124.  7 

77   12.6 

128.3 

76  33-  7 

131- 7 

75  52-3 

134.8 

75  08.7 

137-5 

40 

30 

79  45-  4 

132.8 

79  02.  5 

136.6 

78  17-  5 

140.  0 

77  30-  5 

142.  9 

76  41-  5 

145.6 

30 

, 

20 

81  24.  3 

144-3 

80  34.  3 

147-9 

79  42-  6 

150.  8 

78  49-  5 

153-3 

77  55-2 

155-5 

20 

10 

82  34.  2 

160.3 

81  37.2 

162.  6 

80  39.  6 

164.4 

79  41-6 

165.9 

78  43-  2 

167.  I 

10 

0 

1 

00 

83  ■  0.  0 

180.  0 

82     0. 0 

180.  0 

81     0. 0 

180.  0 

80     0.  0 

180.  0 

79     0.0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 


Alt. 


o    / 


I 

Sl- 

8 

4 

ip- 

9 

6 

48. 

I 

9 

16. 

I 

II 

44- 

2 

14 

II. 

9 

i6 

39- 

6 

19  07. 

2 

21 

34- 

7 

24 

01. 

9 

26 

29. 

0 

28 

55- 

8 

31 

22. 

5 

33 

48. 

8 

36 

15- 

0 

3« 

40. 

7 

41 

05-9 

43 

30- 

9 

45 

55- 

2 

48 

18. 

9 

50  41- 

9 

53 

04. 

0 

55 

24.9 

57 

44. 

6 

60 

02. 

8 

62 

18. 

8 

64 

32. 

4 

66 

42. 

5 

68 

48. 

5 

70  48.  7 
72  41.  o 

74  23.  5 

75  51-2 
77  00.3 
77  44-6 


78 


Az. 


95-3 
95-6 
95-9 
96-3 
96.6 

97.0 
97-4 

97-8 
98.  2 

98.7 

99-2 

99-7 
100.  2 
100.  8 
loi.  5 
102.  2 
102.  9 

103-7 
104.  6 
lot;.  6 
106.8 
108.  o 
109.4 

111.  o 

112.  9 

115.  O 
117- 5 

120.5 

124.  O 

128.3 

140.  o 

147.9 

157-3 
168.2 


Alt. 


180.  o 


I  44. 
4  12. 
6  40. 
9  07- 
II  35- 


14  02.  9 
16  30.  2 

18  57-  5 
21  24.  4 

23  51-4 
26  17.9 

28  44.3 
31  10.  2 

33  36-  2 
36  01.  7 
38  26.  7 
40  51.  2 


43  15- 

45  38. 

48  01. 

50  23. 

52  44-  2 

55  03-  8 


57  21.9 
59  38-  2 
61  52.  4 
64  03.  4 
66  II.  I 
68  13.8 


70 
71 


10. 
59- 


73  36-  9 

75  00-  o 

76  04.  6 

76  45-  8 


Az. 


77  0.0 


96-3 
96.6 
96.9 

97-3 
97.6 

98.0 

98.4 
98.8 

99-3 

99-8 

100.3 

00.8 

01.  4 

02.  o 
02.  7 

03-4 
04.  2 

05.1 

06.  o 

07.  I 

08.3 

09.  6 
II.  I 

12.8 
14.7 
17.  o 
19.  6 
22.  6 
26.3 


30.  o 

35-9 
42.3 
49-8 

58-9 
69.  I 


Alt. 


180.  o 


I  36.7 
4  04.  4 
6  31.8 

8  59-  3 
II  26.  6 

13  53-6 
16  20.  6 

18  47-  4 
21  14.  o 

23  40.  3 
26  06.  3 

28  32.  2 

30  57-  7 
33   22.9 

35  47-  7 
38  12.  o 

40  35-  6 

42  58.9 
45  21.  3 
47  43-  o 
50  03-  6 
52  23.  2 
54  41-  3 

56  57-  9 
59  12.  2 
61  24.  3 

63  33-0 
65  37-  7 
67  37.  6 

69  30.  6 
71  15.0 

48.7 


72 
74 


07.7 


75  08.  5 
75  46.  8 


Az. 


76 


o.  o 


Alt. 


97-3 
97.6 

97-9 
98-3 
98.6 

99.0 
99-4 

99-9 
00.3 
00.8 
01.3 


01.  9 
02.5 
03.  2 

03-9 
04-7 
oS-S 


06.  4 
07.4 
08.  5 
09.8 

11.  2 

12.  7 

14-5 
16.5 

18.8 

21-5 
24.  6 

28.4 

32.8 
38.0 

44-3 
51-7 
60.  3 
69.8 


180.  o 


I  29 

3  56 

6  23 

8  50. 

II  17 

13  44 
16  10, 
18  36. 
21  02 
23  28 
25  54 

28  19, 

30  44 
33  08 
35  32 
37  56 
40  19 

42  41 
45  02 
47  23 
49  42 
52  00. 
54  17 


56  3 

58 

60 

63 
65 
66 


44 
54 
00 
02 

59' 


68  49 

70  29 


71 
73 


74  II 

75  47 


Az. 


75     0-0 


98.  2 
98.6 
98.9 
99-3 
99-7 

100.  I 
100.5 
100.  9 
loi.  4 
loi.  9 

102.  4 

103.  o 

103-7 
104.4 
105. 1 

105.  9 
106.8 

107.7 
108.  7 
109.9 

111.  2 

112.  7 

114- 3 

116.  I 
118.  2 
120.  6 
123.4 
126.  6 
130.4 

134.8 
140.  I 
146.  2 

153-4 
161.  5 

170.5 


Alt. 


180.  o 


I  21.  4 

3  48.3 

6  15.  I 

8  41.6 

II  08.  I 

13  34-3 
16  00.  3 

18  26.  o 
20  51.  6 
23  16.  8 
25  41-  6 

28  06.  3 
30  30.  5 
32  54-  2 
35  17-4 
37  40.  o 
40  02.  o 

42  23.  I 

44  43-  5 
47  02.  8 
49  20.  8 

51  37-5 
53  52-4 

56  05.  3 
58  16.  o 
60  23.  3 
6i  27.3 
64  26.  2 
66  20.  o 

68  06.  o 

69  43-  3 

71  08.  9 

72  20.  5 

73  14-  5 
73  48.4 


Az. 


99-  2 
99-6 

99-9 
100.3 
100.  7 


lOI. 
lOI. 

102. 
102. 

103- 
103. 


74     o.  o 


104.  2 

104.  8 

105- 5 
106.3 

107.  I 

108.  o 

109.  o 
no.  I 

111.  3 

112.  6 

114.  I 

115.  8 

117.  7 
119.  9 
122.  4 
125.  2 
128.5 

132-3 

136.7 
141.  9 

147-9 
154.  9 
162.  6 


180.  o 


Hour 
Angle. 


h.  m. 


1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
JO 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


10= 


0     00 


Alt. 


I  13.8 
3  40.  2 
6  06.  5 
8  32.6 
10  58.  6 

13  24.  2 

15  49-  7 
18  14.  8 
20  39.  9 
23  04.  4 
25  28.  8 

27  52.6 
30  16.  o 
32  38-  9 
35  OI-3 
37  22.9 

39  43-  9 

42  04.  o 
44  23.  2 
46  41.  2 
48  58.  o 
51  12.9 
53  26.3 

55  37-3 
57  45-  8 
59  51- o 
61  52.  o 

63  48.  7 
65  39-  2 

67  22.  I 

68  55.  6 

70  17.  7 

71  25.8 

72  17.  I 
72  49.  I 


73 


o.  o 


Az. 


100.  2 
100.  6 

100.  9 

101.  3 

loi.  7 

102.  I 
102.  5 
103.0 

103-  5 
104.  o 
104.  6 


11' 


105. 
106. 
106. 
107. 
108. 
109. 


no.  2 

111.  4 

112.  7 

114.  I 

115.  6 

117-4 

119-3 
121.  5 

124.  o 
126.  9 

130-3 
134-  I 

138-5 
143.  6 

149-5 
156.2 

163.  6 

171.  6 


180.  o 


Alt. 


I  06.  2 
3  32-  I 
5  57-9 
8  23.5 
10  48.  9 


13  14.0 

15  38.  9 
18  03.  6 
20  27.  8 

22  51.  7 
25  IS- 2 

27  3^.4 
30  01.  o 
32  23.  I 
34  44-4 
37  OS-  2 
39  25.  I 

41  44.  2 

44  02.  o 

46  18.  8 

48  34.  o 

50  47.  6 

52  59-  I 

55  08.  3 

57  14-6 

59  17-  5 
61  16.  3 

63  10.  o 

64  57-  3 

66  37.  I 

68  07.  2 

69  26.  I 

70  31.  o 

71  19.  6 
71  49-  7 


Az. 


12° 


Alt. 


o.  o 


101.  2 

loi.  6 
loi.  9 

102.3 

102.  7 

103.  I 

103-  5 

104.  o 

104.  5 

105.  I 
105.7 

106.  4 

107.  I 
107.8 

108.  6 
109.5 
no.  5 

III.  5 

1X2.  7 

114.  O 

IIS- 4 

117.  o 

118.  8 

120.  8 
123.  I 

125-7 
128.6 
132.0 
135-8 

140.  2 
145-  2 
151-  o 
157-4 
164.5 
172.  I 


180.  o 


o  58-5 
3  23-9 
5  49-2 
8  14.  I 
10  39.  I 

13  03-  5 
15  27- 8 
17  51.6 
20  15.  3 
22  38.  5 
25  01-3 

27  23-5 
29  45-  4 
32  06.  5 

34  27.  I 
36  46.  7 

39  05-  6 

41  23.3 
43  40.  o 

45  55-3 
48  09.  o 
50  21.  o 
52  30.  7 

54  37-  9 
56  42.  2 

58  42.  7 
60  38.  9 
62  29.  7 

64  14.  o 

65  50.6 

67  17.  7 

68  33-  2 

69  35-  I 

70  21.  6 

70  50-  3 


Az. 


102.  2 
102.  5 
102.  9 
103-3 
103-  7 

104.  I 

104.  6 

105.  I 

105.  6 

106.  2 
106.8 

107.4 
108.  I 

108.  9 

109.  8 
no.  7 
III.  7 

1X2.  8 

114.  o 

IIS- 3 
116.  8 
118.  5 
120.3 

122.  3 
124.  7 

127-3 
130.  2 

133-6 

137-4 

X41.  8 
146.7 

152-3 
158.4 
165-3 
172-5 


13° 


o.  o 


Alt. 


50-9 
15-6 

40.3 

04.  7 


i8o.  o 


10  28.  9 

12  52.  7 
15  16.4 

17  39-  6 
20  02.  4 
22  24.  9 
24  46.  9 

27  08.3 
29  29.  2 

31  49-  4 
34  08.  9 
36  27.  6 
38  45-  3 


41  01. 

43  17- 

45  30- 

47  43- 

49  53- 

52  ox. 


(^5  03 
66  2 


Az. 


14= 


103 
10;! 


54  06.  5 
56  08.  6 
58  06.  8 

60  00.  5 

61  48.  5 
63  30-  o 


5 
/•6 

67  40.  2 

68  39-  5 

69  23.  6 

69  SO-  8 


103-9 

104-3 
104.7 

105-  r 
X05.  6 
106.  I 

106.  6 

107.  2 
107.8 

X08.  5 
109.3 
no.  X 

III.  o 

in.  9 
1x2.  9 

114.  o 

115- 3 
116.  7 

118.  2 

119.  9 

X2X.  7 

123-8 
X26.  2 

128.  8 

131-8 
135- 1 

138.9 

143-  3 
148.  I 

153-6 
159.6 
166.  o 

172.9 


o.  o 


Alt. 


o  43- 

3  07- 

5  31- 

7  55- 
10  18, 


Az. 


12  41-  7 
15  04-  7 
17  27.  I 
19  49.  2 
22  10.  8 
24  31-9 

26  52.  4 
29  12.  5 
31  31-6 
33  50-  I 
36  07.  7 
38  24.  I 

40  39-  2 
42  53-3 
45  05-  6 
47  16-3 
49  24-  7 
51  30-9 

53  34-  o 
55  33-9 
57  29-  5 
59  20.  9 
61  06.  X 

44-9 


62 


x8o.  o 


64  15-  4 

65  36-  5 

66  46.  3 

67  43-  3 

68  25.  3 
68  51.  2 


104.  2 
104.  5 
104.9 
105-3 
105-7 

106.  I 

106.  6 

107.  I 

107.  7 
108.3 

108.  9 

X09.  6 
no.  4 
in.  2 
1x2.  I 

113-0 
1x4.  I 

115-  2 
X16.  5 
1x7.9 

119- 5 
121.  2 
123.  X 

125.2 
127.  6 

130-3 
133-3 
136-6 
X40.  4 

144.  7 
149-4 

154-7 
160.  5 
x66.  7 
173-3 


Hour 
Angle. 


h.  m. 


5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


69     0.0  1x86.  o   I  0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5    50 

o  35-3 

105.  2 

0  27.  6 

106.  2 

0  19.  8 

107.  2 

0  12.  0 

108.  2 

0  04.3 

109.  2 

5    50 

40 

2  58.9 

105- 5 

2  50-5 

106.5 

2  41.9 

107- 5 

2  33-4 

108.  5 

2  24.  8    109.  s 

40 

30 

5  22.3 

105.9 

5  13- I 

ro6.  9 

5  03-7 

107.9 

4  54-4 

108.  8 

4  45-  I    109-  8 

30 

20 

7  45-2 

106.3 

7  35-3 

107-3 

7  25-4 

108.3 

7   15-2 

109.  2 

7  04.  9    no.  2 

20 

10 

10  08.  I 

106.  7 

9  57-4 

107.7 

9  46.  6 

108.  7 

9  35-6 

109.7 

9  24.  5  jiio.  7 

1 

10 

5    00 

12  30-  5 

107.  I 

12  19.  I 

108.  I 

12  07.  4 

109.  I 

II  55-6 

no.  I 

II  43-  5 

III.  I 

5    00 

4    50 

14  52-  7 

107.  6 

14  40.  4 

108.  6 

14  27.9 

109.  6 

14  15-  I 

no.  6 

14  02.  I 

III.  6 

4    50 

40 

17  14-3 

ro8.  I 

17  01.3 

109.  2 

16  47.  9 

no.  2 

16  34-  2 

III.  2 

16  20.  2 

112.  2 

40 

30 

19  35-  7 

108.  7 

19  21.  7 

109.8 

19  07.  4 

no.  8 

18  52.  7 

III.  8 

18  37-8 

112.8  j 

30 

30 

21  56-3 

109.3 

21  41.  5 

no.  4 

21  26.  3 

III.  4 

21  10.  7 

T12.  4 

20  54-  7 

II3-S 

20 

10 

24  16.  6 

no.  0 

24  00.  8 

III.  I 

23  44-  6 

112.  I 

23  27-9 

113-  I 

23  II.  0 

114.  2 

10 

4    00 

26  36.  2 

no.  7 

26  19.  5 

III.  8 

26  02.  3 

112.  8 

25  44-  5 

113- 9 

25  26.  3 

115.  0 

4    00 

3    50 

28  55-  3 

III.  5 

28  37-3 

112.  6 

28  19.  I 

113.  6 

28  00.  2 

114.  7 

27  40.  9 

115.8  , 

3    50 

40 

31  ^3-3 

112.  3 

30  54-  4 

113-4 

30  35-  0 

"4-5 

30  15-  0 

115-  6 

29  54-  4 

116.  7  1 

40 

30 

33  3°-  6 

113.  2 

33  10-6 

114.  4 

32  49-  9 

115- 5 

32  28.  7 

116.  6 

32  07.  0 

117.  7 

30 

20 

35  46.  9 

114.  2 

35  25-  7 

"5-4 

35  03-  8 

116.5 

34  41-3 

117.  6 

34  18.  I 

118.  7 

20 

10 

38  02.  2 

115-3 

37  39-  7 

116.  5 

37  16.4 

117.  6 

36  52-4 

118.8 

36  28.  0 

119.9 

10 

3     00 

40  16.  I 

116.5 

39  52-  2 

117.  7 

39  27.6 

118.  8 

39  02.  2 

120.  0 

38  36.  I 

121.  2 

3    00 

2    50 

42  28.  7 

117.  8 

42  03.  3 

119.  0 

41  37-2 

120.  2 

41   10.  3 

121.  4 

40  42.  7 

122.  6 

2    50 

40 

44  39-4 

119.  2 

44  12.  5 

120.  5 

43  44-9 

121.  7 

43   i6-  2 

122.  9 

42  47.  0 

124.  I 

40 

30 

46  48.  5 

120.8 

46  19.  9 

122.  I 

45  50-  4 

123-3 

45  20.  2 

124.  6 

44  49-  I 

125.8 

30 

20 

48  55-  I 

122.  5 

48  24.  8 

123.8 

47  53-6 

125.  I 

47  21.4 

126.  4 

46  48.  5 

127.  6 

20 

10 

5°  59-  4 

124.  5 

50  27.  I 

125.8 

49  53-  7 

127.  I 

49   19-  7 

128.  4 

48  44-9 

129.  6 

10 

2    00 

53  00.  s 

126.  6 

52  26.  2 

128.  0 

51  50-9 

129.3 

51   14-7 

130.  6 

50  37-  7 

131-8 

2     00 

1    50 

54  58-  3 

129.  0 

54  21.  6 

130.4 

53  44-  0 

131-  7 

53  05-  7 

133-0 

52  26.  6 

134-3 

1     50 

40 

56  51-  7 

131- 7 

56  12.8 

133-  I 

55  32-9 

134-  4 

54  52-  2 

135-7 

54  10.  7 

137-0 

40 

30 

58  40.  3 

134-7 

57  58-9 

136.  I 

57  16.  7 

137-4 

56  33-  5 

138-7 

55  49-  7 

139- 9 

30 

20 

60  23.  I 

138.0 

59  39-  0 

139-4 

58  54-  3 

140.7 

58  08.  6 

142.  0 

57  22.3 

143-2 

20 

10 

61  58.9 

141.  8 

61  12.3 

143-  I 

60  24.  9 

144.  4 

59  36-  6 

145.6 

58  48.  0 

146.7 

I 

10 

1     00 

63  26.  7 

146.  0 

62  37.  3 

147.4 

6r  47-3 

148.5 

60  56.  5 

149-5 

60  05.  4 

150.  6  , 

1     00 

0    50 

64  45.  0 

150.6 

63  52-  9 

151-8 

63  00.3 

152-9 

62  07.3 

153-9 

61  13.  7 

154-9  1 

0    50 

40 

65  52- 0 

155-8 

64  57-  5 

156.8 

64  02.  6 

157-7 

63  07.  2 

158.6 

62  II.  6 

159-4 

40 

30 

66  46.  6 

161.  4 

65  49.  9 

162.  2 

64  52-  7 

162.  9 

63  55-  6 

163.6 

62  58.  I 

164.  2 

30 

20 

67  26.  8 

167-3 

66  28.  3 

167.9 

65  29-  7 

168.  4 

64  31.0 

168.9 

63  32.  2 

169.3 

20 

10 

67  SI-  7 

173.6 

66  52.  0 

173-9 

65  52-  4 

174-  2 

64  52-  7 

174.  4 

63  53- 0 

174.6 

10 

0    00 

68  "  0.  0 

180.  0 

67     0.  0 

180.  0 

66     0. 0 

180.  0 

65     0. 0 

180.  0 

64     0.  0    180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    40 

2  16.  2 

no.  5 

2  07.5 

III.  s 

I  58.9 

112.  5 

I  50.0 

"3-5 

I  41-3 

114-5 

5 

40 

30 

4  35-4 

no.  8 

4  25.9 

III. 8 

4  16.  I 

112.  8 

4  06.  4 

113- 8 

3  56-6 

114.  8 

30 

20 

6  54- S 

III.  2 

6  44.  0 

112.  2 

6  33-3 

113.  2 

6  22.  4 

114.  2 

6  II.  6 

115.  2 

20 

10 

9  13- I 

III.  7 

9  01.  6 

112.  7 

8  49-9 

113- 7 

8  38.0 

114.  7 

8  26.3 

115-7 

10 

5    00 

II  31.  2 

112.  I 

II  18.  7 

113.  I 

II  06.  I 

114-  I 

10  53-  I 

115- I 

10  40.  I 

116.  I 

5 

00 

4    50 

13  48.  8 

112.  6 

13  35-4 

113.  6 

13  21.6 

114-  6 

13  07-  7 

115.  6 

12  53-4 

116.  6 

4 

50 

40 

16  06.  0 

113.  2 

15  51- 5 

114.  2 

15  36-  7 

115.  2 

15  21.5 

116.  2 

15  06.  2 

117.  2 

40 

30 

18  22.  4 

113.  8 

18  06.  9 

114- 8 

17  50-9 

115.8 

17  34-  7 

116.  8 

17  18.  I 

117.  8 

30 

20 

20  38.  5 

114-  5 

20  21.  7 

115- 5 

20  04.  6 

116.  5 

19  47-  I 

117- 5 

19  29-  4 

118.  5 

20 

10 

22  53-4 

115-2 

22  35.6 

116.  3 

22  17.3 

"7-3 

21  58.6 

118.  3 

21  39-  6 

119- 3 

10 

4    00 

25  07.  8 

116.  0 

24  48.  7 

117.  I 

24  29.  2 

118.  I 

24  09.3 

119. 1 

23  49.0 

120.  2 

4 

00 

3    50 

27  21.  I 

116.  9 

27  00.  8 

117.  9 

26  40.  0 

119.  0 

26  18.8 

120.  0 

25  57-  I 

121.  I 

3 

50 

40 

29  33-  S 

117.  8 

29  II.  8 

118.  8 

28  49-  8 

119.  9 

28  27.  I 

120.  9 

28  04-  0 

122.  0 

40 

30 

31  44-4 

118.  8 

31  21.7 

119.  8 

30  58-  I 

120.  9 

30  34-  I 

122.  0 

30  09.  6 

123. 1 

30 

20 

33  54-  5 

119.  9 

33  30-  I 

120.  9 

33  05-  2 

122.  0 

32  39-  5 

123. 1 

32  13-6 

124.  2 

20 

10 

36  02.  8 

121.  I 

35  36-  9 

122.  I 

35  10-4 

123.2 

34  43-  4 

124-3 

34  15-  9 

125-4 

10 

3    00 

38  09.  s 

122.3 

37  42.  I 

123.4 

37  14-  I 

124.  6 

36  45-  5 

125-7 

36  16.  2 

126.8 

3 

00 

2    50 

40  14.  I 

123-7 

39  45-  2 

124.8 

39  15- 6 

126.  0 

38  45-  I 

127.  I 

38  14-3 

128.2 

2 

50 

40 

42  17.0 

125-3 

41  46.  3 

126.  4 

41  14.  9 

127.  6 

40  42.  8 

128.  7 

40  10.  I 

129.8 

40 

30 

44  17-  2 

127.  0 

43  44-  8 

128.  I 

43  II- 5 

129.3 

42  37-  6 

130.4 

42  03.  I 

131-5 

30 

20 

46  14.  9 

128.8 

45  40.  5 

129.9 

45  05-  3 

131.  I 

44  29.3 

132.2 

43  52-9 

133-4 

20 

10 

48  09.  I 

130.8 

47  32-  9 

132.0 

46  55-  7 

133-2 

46  17.  7 

134-3 

45  39-  4 

135-5 

10 

2    00 

50  00.  I 

133-0 

49  21.  6 

134-2 

48  42.  4 

135-4 

48  02.  3 

136-5 

47  21.9 

137-6 

2 

00 

1    50 

51  46.  6 

135-5 

51  06.  0 

136.6 

50  24.  7 

137-8 

49  42.  6 

138.9 

49  00.  0 

140.  0 

1 

50 

40 

53  28.  7 

138.2 

52  45-  8 

139-3 

52  02.  2 

140.4 

51   17-9 

141-  5 

50  33-  2 

142.  6 

50 

30 

55  05-  I 

141.  I 

54  19-9 

142.  2 

53  34.  I 

143-3 

52  47-  7 

144-4 

52  00.7 

145-5 

30 

20 

56  35-  6 

144-3 

55  47-  9 

145-4 

54  59-  9 

146.4 

54  II-  I 

147-4 

53  22.  I 

148.5 

20 

10 

57  58.  6 

147.8 

57  08.  6 

148.9 

56  18.  4 

149.8 

55  27-6 

150.7 

54  36-  4 

151-7 

10 

1    00 

59  13-  9 

151-  6 

58  21.7 

152.  6 

57  29.  3 

153- 5 

56  36.  2 

154.4 

55  43-  0 

155-3 

1 

00 

0    50 

60  19.  7 

X55-8 

59  25-  6 

156.6 

58  31- 0 

157-4 

57  36-  2 

158.2 

56  41-  I 

159.0 

0 

50 

40 

61  16.  0 

160.  2 

60  19.  7 

160.  9 

59  23.  4 

161.  6 

58  26.  6 

162.  2 

57  30-  I 

162.8 

40 

30 

62  00.  5 

164.9 

61  02.  7 

165.4 

60  04.  9 

166.  0 

59  06.  9 

166.  5 

58  08.  7 

166.9 

30 

20 

62  33. 4 

169.  8 

61  34.4 

170.  2 

60  35.  4 

170-5 

59  36-  I 

170.9 

58  37-  I 

171.  2 

20 

10 

62  53-3 

174.9 

61  53-6 

175-0 

60  53.8 

175-2 

59  54-  0 

175- 4 

58  54-  2 

175-6 

10 

0    00 

63     0.0 

180.  0 

62     0.0 

180.  0 

61     0.0 

180.0 

60    0.0 

180.  0 

59     0.0 

180.  0 

0 

00 

In  North 

1  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the 

tabulated  azimuths  are  reckoned  from  No 

rthl 

to  East; 

and  when  th 

e  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuth 

s  are  reckoned  from  North  to  West. 

In  Sontt 

I  declination, 

when  th 

e  star  is  risit 

ig  or  Eas 

t  of  the  meri 

dian,  the 

tabulated  a 

jimuths 

are  reckoned 

from  So 

utht 

0  East; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  8°.     DECLINATION  SAME   NAME  AS   LATITUDE. 


Hour 
Angle. 


h.  m. 


6 
5 


3 
3 


00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


5  00 
4  50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 


0  00 


Alt. 


oo.  o 
28.6 
57- o 
25.6 

54-1 


12  22.  6 

14  51.0 

17  19-5 
19  47.  9 
22  16.  2 
24  44.4 
27  12.  6 


29  40.  7 
32  08.  8 
34  36 
37  04 
39  32 
41  59 


44  26.  7 
46  53.  7 
49  20.  4 
SI  46.  8 
54  12.  6 
56  38.  o 


59  02-  9 
61  26.8 

63  49-  8 
66  II.  4 
68  31.  2 
70  48.  6 

73  02.  6 
75  "-6 
77  13-  I 

79  03.  o 

80  34.  5 

81  37-3 


Az. 


90 
90, 
90, 
91 
91 
91 

92 
92 
92 

93 
93 
94. 


94.6 

95-1 
95-6 
96.  I 
96.7 

97-3 

97-9 

98.6 

99.4 

100.3 

101.3 
102.3 

103.  6 
105.0 
106.  6 
108.6 
no.  9 
113-8 

117- 5 
122.  I 

128.3 

136.  6 

147.9 

162.  6 


82  o.  o  180.0 


Alt. 


o    / 


10  02 

12  31 


08.4 

36.9 
05-4 

33-9 

5 

I 


14  59-  5 
17  28.  I 

19  56-  5 
22  24.  9 

24  53-  4 
27  21.  7 

29  50.0 
32  18.  2 
34  46.  4 
14.5 
5 
2 


37 

39  42 
42  10 


44  37-  9 
47  05-4 
49  32-  6 
51  59-6 
54  26.  4 
56  52-  5 

59  18.4 
61  43.  4 
64  07.  8 
66  30.  9 
68  52.  8 
71  10.  6 

73  30-0 
75  43-  o 
77  49-  5 
79  45-  5 

81  24.  4 

82  34-  2 


Az. 


89.0 
89.4 
89.7 

90.  o 
90.4 
90.8 

91.  I 

91-5 
91.9 

92.  2 
92.  6 

93- o 

93-5 
93-9 
94.4 

94.  9 
95-4 
96.  o 

96.6 
97.2 

97-9 

98.7 
99.6 

TOO.  6 

loi.  7 
103.0 
104.4 
106.  2 
108.3 

III.  o 

"4-4 
118.  7 
124.  6 
132-  7 

144-3 
160.3 


83 


o.  o 


180.0 


Alt. 


o  16.  7 
2  45-  I 
5  13-6 
7  42.  I 
10  10.  7 
12  39.  2 

15  07.8 

17  36-4 
20  04.  8 
22  33.  3 
25  01.  8 
27  3°-  2 

29  58.8 
32  27.  2 

34  55-  5 
37  23.  8 
39  52-0 
42  20.  I 

44  48.  I 
47  16.  o 

49  43-  7 
52  II.  2 

54  38-  5 
57  05.  4 

59  32-  o 
61  58.  2 
64  23.  7 
66  48.  4 
69  12.  I 
71  34-  2 

73  54-4 

76  II.  o 

78  22.  5 
80  25.  5 

82  12.  I 

83  30.  2 


Az. 


84  o.  o 


Alt. 


88.0 
88.4 
88.7 
8g.  o 
89.4 
89.7 

90.  I 
90.4 
90.  8 
gi.  2 

91-5 
91.9 

92.3 
92.  7 

93-  2 

93-  6 

94-  I 
94.6 

95-  2 
95-8 
96.4 
97.  I 

97-9 
98.8 

99.8 
100.  9 
102.  2 
103.8 

105-7 
108.  I 

III.  I 
115.  I 
120.  6 
128.  4 
140.  I 
157-3 


o    / 


180.  O 


o  25.0 

2  53-  5 
5  21.8 

7  50-4 
10  18.  7 
12  47.  2 

15  15-7 
17  44-3 
20  12.  7 

22  41.  4 
25  09.  8 
27  38-4 

30  06.  8 
32  35-5 
35  03-  8 
37  32-4 
40  00.  6 
42  29.  I 

44  57-  2 
47  25.  5 
49  53-  5 
52  21.5 

54  49-  2 
57  16.8 

59  44.  I 
62  II.  2 

64  37-  5 
67  03. 6 

69  28.  7 
71  53-2 

74  15-  6 
76  35-8 
"  51.  8 


2 
01.  o 


82  56.  7 
84  24.  9 


Az. 


85 


o.  o 


87.0 

87.4 
87.7 

88.0 
88.4 
88.7 

89. 1 

89.4 
89.7 

90.  I 

90.4 
90.8 


91 
91 
91 

92 

92 


93-3 

93-8 

94-  3 

94-9 

95-5 
96.  2 

97-0 

97.8 
98.8 

100.  o 

101.  3 

03.0 
105. 1 

107.  7 
III.  2 
116.  I 
123-4 
134-  9 
153-4 


Alt. 


180.  o 


o  33-3 
3  01.  6 
5  29-8 
7  58-2 
10  26.  5 
12  54.  9 

15  23-3 
17  51.8 
20  20.  3 
22  48.  8 

25  17-3 
27  45-9 

30  14-  4 
32  43-  I 
35  II-  5 
37  40.  I 
40  08.  5 
42  37.0 


59  54-4 
62  22.  o 
64  49.  4 
67  16.  5 
69  43.  o 
72  08.  8 

74  33-  5 
76  56-  5 
79  17-0 
8r  32-  5 
83  37-  I 
85  17-4 


Az. 


o    /      o 


86  0.0 


95-9 
96.7 

97-7 

98.8 

100.  2 

loi.  9 

104.  2 
107.  r 
III.  3 

1x7.8 
128.5 
148.  o 


86.0 
86.4 
86.7 
87.0 

87.4 
87.7 

88.0 

88.3 
88.  7 
89.0 
89.4 
89-7 

90  o 
90.4 

90.  7 

91.  I 

91-5 
91.9 


45  05.  4 

92.4 

47  33-  8 

92.8 

50  02.  2 

93-3 

52  30.  5 

93-9 

54  58-  5 

94-5 

57  26.6 

95-2 

180.  o 


Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  -when  the  star  is  settiuK  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

I 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6 

00 

0  41.  7 

8s.  0 

0  50.0 

84.  I 

0  58.3 

83.1 

I  06.6 

82.1 

I  14-9 

81.  I 

6 

00 

5 

50 

3  09-8 

85.4 

3  17- 

8 

84.4 

3  25.9 

83-4 

3  33-9 

82.4 

3  41 

6 

81.4 

5 

50 

40 

5  37-8 

85-7 

5  45-7 

84.7 

5  53-5 

83-7 

6  01.  0 

82.7 

6  08 

6 

81.7 

40 

30 

8  05.9 

86.0 

8  13.6 

85.0 

8  21.  I 

84.0 

8  28.5 

83.0 

835 

6 

82.0 

30 

20 

10  34-  2 

86.4 

10  41.  6 

85-4 

10  48.  9 

84.4 

10  55-9 

83-3 

II  02 

8 

82.3 

20 

10 

13  02.  5 

86.7 

13  09.8 

85-7 

13  16.  7 

84.6 

13  23.6 

83.6 

13  30 

I 

82.6 

10 

5 

00 

15  3°-  8 

87.0 

15  37-9 

86.0 

15  44-7 

84.9 

15  51-  I 

83-9 

15  57 

4 

82.9 

5 

00 

i 

50 

17  59-  2 

87-3 

18  06.  2 

86.3 

18  12.  6 

85.2 

18  19.  0 

84.  2 

18  24 

9 

83.1 

4 

50 

40 

20  27.  5 

87.6 

20  34.  3 

86.6 

20  40.  7 

85.-  5 

20  46.  8 

84.4 

20  52 

3 

83-4 

40 

30 

22  55-9 

87.9 

23  02.  7 

86.9 

23  08.  8 

85.8 

23  14-  7 

84.7 

23  19 

9 

83.6 

30 

20 

25  24.  4 

88.3 

25  3°-  9 

87.2 

25  37- 0 

86.0 

25  42-5 

84.9 

25  47 

5 

83.8 

20 

10 

27  52.9 

88.6 

27  59-3 

87.4 

28  05.  2 

86.3 

28  10.  5 

85.2 

28  15 

4 

84.0 

10 

i 

00 

30  21.4 

88.9 

30  27.  7 

87.7 

30  33-  5 

86.6 

30  38.  6 

85.4 

30  43 

I 

85-3 

4 

00 

3 

50 

32  49.  9 

89.  2 

32  56.2 

88.0 

33   01.  7 

86.8 

33   06.  7 

85.6 

33   10 

8 

84.4 

3 

50 

40 

35  18.  5 

89.5 

35  24-  6 

88.3 

35  3°-  2 

87.1 

35  34-  7 

85-9 

35  38 

7 

84.6 

40 

30 

37  47- 0 

89.9 

37  53-  I 

88.6 

37  58-4 

87-3 

38  03.  0 

86.  I 

38  06 

6 

84.8 

30 

20 

40  IS-  5 

90.  2 

40  21.  6 

88.9 

40  26.  8 

87.6 

40  31.  I 

86.3 

40  34 

6 

85.0 

20 

10 

42  44.  2 

90.  6 

42  50.  I 

89.  2 

42  55-2 

87.9 

42  59-5 

86.5 

43  02 

5 

85.1 

10 

3 

00 

45  12.  6 

91.  0 

45   iS.  7 

89.6 

45  23.8 

88.1 

45  27.  6 

86.7 

45  30 

7 

85-3 

3 

00 

3 

50 

47  41-  I 

91.4 

47  47-  2 

89.9 

47  52-  2 

88.4 

47  56-  0 

86.9 

47  58 

6 

85-4 

2 

50 

40 

50  09.  6 

91.8 

50  15-8 

90.  2 

50  20.  7 

88.7 

50  24.  3 

87.1 

50  26 

8 

85-5 

40 

30 

52  38.  0 

92.  2 

52  44.  2 

90.  6 

52  49-  I 

88.9 

52  52-8 

87-3 

52  54 

9 

85,6 

30 

20 

55  06.  4 

92.7 

55  12.8 

91.  0 

55  17-7 

89.2 

55  21.  I 

87-5 

55  22 

9 

85-7 

20 

10 

57  34-  8 

93-3 

57  41-4 

91.4 

57  46.  I 

89.6 

57  49-  5 

87.7 

57  SI 

I 

85.8 

10 

2 

00 

60  03.  I 

93-9 

60  09.  9 

91.9 

60  14.  8 

89.9 

60  17.9 

87.9 

60  19 

2 

85-9 

2 

00 

1 

50 

62  31.  I 

94.  6 

62  38.  2 

92.4 

62  43-3 

90.  2 

62  46.3 

88.  I 

62  47 

4 

85-9 

1 

50 

40 

64  59.  2 

95-4 

65  06.  7 

93- 0 

65  II.  9 

90.  6 

65  14.8 

88.2 

65  15 

7 

85.8 

40 

30 

67  26.8 

96- 3 

67  35- 0 

93-7 

67  40.  4 

91.  I 

67  43.  2 

88.4 

67  43 

5 

85.8 

30 

20 

69  54.  6 

97-4 

70  03.  I 

94-5 

70  08.  9 

91-5 

70  II.  8 

88.6 

70  II 

9 

85.6 

20 

10 

72  21.4 

98.7 

72  31.2 

95-4 

72  37.2 

92.  I 

72  40.  2 

88.8 

72  40 

0 

85-4 

10 

1 

00 

74  48.  0 

100.  5 

74  58.  7 

96.7 

75  05-  7 

92.8 

75  08.  8 

89.0 

75  07 

9 

85.1 

1 

00 

0 

50 

77  13-0 

102.  8 

77  26.  2 

98.4 

77  34-  0 

93-8 

77  37-4 

89.  I 

77  35 

7 

84.  5 

0 

50 

40 

79  37-5 

106.  2 

79  52- 

5 

100.  8 

80  02.  2 

95-1 

80  05.  8 

89- 3 

80  03 

5 

83-5 

40 

30 

81  58.  0 

III.  5 

82  18. 

0 

104.  6 

82  30.  0 

97.2 

82  34.  5 

89-5 

82  31 

0 

81.8 

30 

20 

84  II.  8 

120.8 

84  38- 

9 

III.  6 

84  56-  6 

lOI.  I 

85  02.  9 

89.6 

84  57 

3 

78.3  ! 

20 

■ 

10 

86  06.  3 

140.  2 

86  48.  8 

128.  7 

87  19.  6 

III.  8 

87  31- S 

89.8 

87  19-9 

67.8 

10 

0 

i 

00 

87  0. 0 

180.  0 

88  0. 

0 

180.  0 

89  0. 0 

180.0 

90  0.  0 

Ind. 

89  0. 0 

0.  0 

0 

00 

i 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sooth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

' 

14= 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o    / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6  00 

I  23. 1 

80.  I 

I  3^-3 

79.  I 

I  39-5 

78.1 

I  47.6 

77.1 

I  55-8 

76.1 

6  00 

5  50 

3  49- S 

80.4 

3  57-4 

79-4 

4  05.0 

78.4 

4  12.  6 

77-4 

4  20.  I 

76.4 

5  50 

40 

6  16.  0 

80.  7 

6  23.3 

79-7 

6  30- 5 

78.7 

6  37-5 

77-7 

6  44.  6 

76.7 

40 

30 

8  42.8 

81.0 

8  49-5 

80.0 

8563 

79.0 

9  02.9 

78.  0 

9  09.  2 

77.0 

30 

30 

II  09.  5 

81.3 

II  15.9 

80.3 

II  22. 2 

79-3 

II  28.  I 

78.3 

II  34.0 

77-3 

20 

10 

13  36.  5 

81.6 

13  42.4 

80.6 

13  48.  2 

79-5 

13  53-  7 

78.5 

13  59- 0 

77- S 

10 

5    00 

16  03.  4 

81.8 

16  09.  0 

80.8 

16  14.3 

79.8 

16  19.3 

78.7 

16  24.  0 

77-7 

5  00 

4:     50 

18  30.  5 

82.1 

18  35-6 

81.0 

18  40.  6 

80.  0 

18  45.  2 

78.9 

18  49.  3 

77-9 

4  50 

40 

20  57.6 

82.3 

21  02.  4 

81.2 

21  06.  9 

80.  2 

21  10.  8 

79.1 

21  14.  5 

78.0 

40 

30 

23  24.9 

82.5 

23  29.3 

81.4 

23  33-  3 

80.3 

23  36.  8 

79-3 

23  39-  8 

78.2 

30 

20 

25  52-2 

82.7 

25  56-  I 

81.6 

25  59-  7 

80.5 

26  02.  7 

79-4 

26  05.  2 

78.3 

20 

10 

28  19.  5 

83-9 

28  23.  I 

81.8 

28  26.  I 

80.6 

28  28.  8 

79-5 

28  30.  7 

78.4 

10 

4  00 

30  47.  0 

83-1 

30  50.  2 

81.9 

30  52-  8 

80.8 

30  54-  8 

79.6 

30  56.  2 

78.4 

4  00 

3  50 

33  14-6 

83.2 

33   17-3 

82.1 

33  19-5 

80.9 

33   21.0 

79-7 

33   21.7 

78.  5 

3  50 

40 

35  42.0 

83-4 

35  44-4 

82.2 

35  46.  I 

81.0 

35  47- 0 

79-7 

35  47-3 

78.5 

40 

30 

38  09.  6 

83-5 

38  II.  6 

82.3 

38  12.8 

81.0 

38  13-3 

79-7 

38  12.8 

78.4 

30 

20 

40  37.  2 

83-7 

40  38.  7 

82.3 

40  39.  6 

81.0 

40  39-  3 

79-7 

40  38.  3 

78.4 

20 

10 

43  03-  9 

83.8 

43  06.0 

82.4 

43  06.  2 

81.0 

43  05-  6 

79-7 

43  03-9 

78-3 

10 

3  00 

45  32-  5 

83-9 

45  33-  2 

82.4 

45  33-  0 

81.0 

45  31-6 

79.6 

45  29.  2 

78.2 

3  00 

2  50 

48  00.  3 

83- 9 

48  00.  5 

82.4 

47  59-  7 

80.9 

47  57-  7 

79-4 

47  54-  5 

77-9 

2  50 

40 

50  27.9 

84.0 

50  27.8 

82.  4 

50  26.  4 

80.8 

50  23.  6 

79.2 

50  19.  6 

77-7 

40 

30 

52  55-6 

84.0 

52  54-9 

82.3 

52  53- 0 

80.  7 

52  49-  5 

79.0 

52  44-  7 

77-4 

30 

20 

55  23.4 

84.0 

55  22.2 

82.  2 

55  19-  5 

80.5 

55  15-2 

78.7 

55  09.  6 

77.0 

20 

10 

57  51-  I 

83- 9 

57  49-  3 

82.  0 

57  45-  9 

80.  2 

57  41- 0 

78.3 

57  35- 0 

76.4 

10 

2  00 

60  18.  8 

83.8 

60  16.  3 

81.8 

60  12.  2 

79.8 

60  06.  I 

77.8 

59  58-  4 

75-8 

2  00 

1  50 

62  46.  5 

83-7 

62  43.  2 

81.5 

62  38.  4 

79-3 

62  31.3 

77.2 

62  22.3 

75-  I 

1  50 

t2 

65  14.  I 

83-5 

65  10.  2 

81.  I 

65  04.  2 

78.7 

64  55-  6 

76.4 

64  45-  3 

74.1 

40 

30 

67  41.  2 

83.1 

67  36.  7 

80.  5 

67  29.  7 

77-9 

67  20.  0 

75-4 

67  07. 

7 

72.8 

30 

20 

70  09.  0 

82.7 

70  03.  2 

79.8 

69  54-  7 

76.9 

69  43.  0 

74.0 

69  29,  0 

71-3 

20 

10 

72  36.3 

82.1 

72  29.  2 

78.8 

72  19.0 

75-5 

72  05.  5 

72-3 

71  49.0 

69.  2 

10 

1  00 

75  03-  2 

81.2 

74  54-  4 

77-3 

74  42.  0 

73-6 

74  26.  0 

70.  0 

74  06.  5 

66.5 

1  00 

0  50 

77  300 

79-9 

77  18.  7 

75-4 

77  03-  5 

71.  0 

76  44.  0 

66.8 

76  21.  0 

62.8 

0  50 

40 

79  55-  4 

77.8 

79  41- 6 

72.4 

79  22.4 

67.1 

78  58.  4 

62.  2 

78  29.  9 

57-7 

40 

30 

82  20.  0 

74-3 

82  01.  0 

67.4 

81  35-  7 

61.  0 

81  05.  5 

55-2 

80  30.  5 

50.2 

30 

20 

84  40.  3 

67.6 

84  13-  6 

58.3 

83  39-  4 

50-5 

82  59.  2 

44.1 

82  14.  8 

39- 0 

20 

10 

86  49.  4 

50.8 

86  07.  0 

39-2 

85  18.  2 

31- 4 

84  25.  7 

26.  0 

83  31-  I 

22.  0 

10 

0  00  i 

i 

88  0.0 

0.  0 

87  0. 0 

0.  0 

86  0.  0 

0.  0 

85  0.0 

0.  0 

84  0.  0 

0.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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1 

1 

; 

15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

b.  m. 

6 

10 

0  15.4 

70.9 

6  10 

6 

00 

2  03.8 

75-1 

2  11.  9 

74.2 

2  19.9 

73-2 

2  27.9 

72.  2 

2  35-8 

71.  2 

6  00 

1  5 

50 

4  27.6 

75-4 

4  34-9 

74-5 

4  42.  I 

73-5 

4  49-  4 

72-5 

4  56-5 

71-5 

5  50 

40 

6  51.4 

75-7 

6  58.1 

74.8 

7  04.7 

73-8 

7  II.  2 

72.7 

7  17- 5 

71.7 

40 

30 

9  15-4 

76.  0 

9  21.5 

75- 0 

9  27- 3 

74.0 

9  33-  I 

73- 0 

938.6 

72.  0 

30 

20 

II  39.  6 

76.3 

II  45.  0 

75-2 

II  50.  2 

74.2 

II  55-3 

73-2 

12  00.  0 

72.  2 

20 

10 

13  04.0 

76.5 

14  08.  7 

75-4 

14  13-  3 

74-4 

14  17-4 

73-4 

14  21.4 

72.4 

10 

5 

00 

16  28.  4 

76.7 

16  32-  5 

75-6 

16  36.  4 

74.6 

16  39.  9 

73-5 

16  43.  0 

72-5 

5  00 

4 

50 

18  53-  0 

76.8 

18  56.  5 

75-8 

18  59-  5 

74-7 

19  02.  3 

73-6 

19  04-  7 

72.  6 

4  50 

40 

21  17.7 

77.0 

21  20.  5 

75-9 

21  22.  9 

74.8 

21  24.  9 

73-7 

21  26.  5 

72.7 

40 

30 

23  42.  4 

77.1 

23  44-6 

76.  0 

23  46.  3 

74-9 

23  47-  5 

73-8 

23  48.  2 

72.7 

30 

20 

26  07.  2 

77.2 

26  08.  7 

76.1 

26  09.  7 

74-9 

26  10.  2 

73-8 

26  10.  I 

72.7 

20 

10 

28  32.  I 

77.2 

28  32.8 

76.1 

28  33-  I 

74-9 

28  32.8 

73-8 

28  31.  9 

72.7 

10 

4 

00 

30  56.  9 

77-3 

30  57-  0 

76.  I 

30  56-  6 

74-9 

30  55-  5 

73-8 

30  53-  7 

72.  6 

4  00 

3 

50 

'   33  21.8 

77-3 

33  21.3 

76.  I 

33   20.  0 

74-9 

33   18.0 

73-7 

33   15-3 

72-5 

3  50 

40 

35  46.  7 

77-3 

35  45-  4 

76.  0 

35  43-  3 

74.8 

35  40-  6 

73-6 

35  37- 0 

72-3 

40 

30 

38  II.  6 

77.2 

38  09.  5 

75-9 

38  06.  5 

74-6 

38  03.  0 

73-4 

37  58-  4 

72.  I 

30 

20 

40  36.  3 

77.1 

40  33-  5 

75-8 

40  29.  8 

74-  4 

40  25.  2 

73-1 

40  19.  7 

71.8 

20 

10 

43  oi-  2 

76.9 

42  57-  5 

75-6 

42  52-9 

74.  2 

42  47.  2 

72.8 

42  40.  7 

71-5 

10 

3 

00 

45  25.  7 

76.7 

45  21.  2 

75-3 

45  15-  7 

73-9 

45  09-  0 

72.  5 

45  oi-  3 

71.  I 

3  00 

2 

50 

47  50-  3 

76.4 

47  44-  8 

75- 0 

47  38.  2 

73-5 

47  3°-  4 

72.  0 

47  21.7 

70.  6 

2  50 

40 

50  14.  6 

76.  I 

50  08.  I 

74-6 

50  00.  4 

73- 0 

49  51-  5 

71- 5 

49  41-  4 

70.  0 

40 

30 

52  38.  6 

75-7 

52  31-2 

74.1 

52  22.3 

72.4 

52  12.  2 

70.  8 

52  00.  7 

69.  2 

30 

20 

55  02.  4 

75-2 

54  53-  8 

73-5 

54  43-  7 

71.8 

54  32- 2 

70.  I 

54  19-  3 

68.4 

20 

10 

57  25-  9 

74.6 

57  15-9 

72.8 

57  04-  4 

71.0 

56  51-4 

69.  I 

56  36.  9 

67.4 

10 

2 

00 

59  48.  8 

73-8 

59  37-  5 

71.9 

59  24-  5 

70.  0 

59  09.  8 

68.  I 

58  53-  5 

66.2 

2  00 

1 

50 

62  II.  2 

72.9 

6i  58-  3 

70.  8 

61  43-  5 

68.8 

61  26.  9 

66.8 

61  08.  5 

64.8 

1  50 

40 

64  32.  6 

71.8 

64  17-  9 

69- 5 

64  01.  4 

67-3 

63  42.  6 

65.2 

63  22.  0 

63.1 

40 

30 

66  53.  I 

70-3 

66  36.  4 

67.9 

66  17.  5 

65- 5 

65  56- 3 

63.  2 

65  33-  I 

61.  0 

30 

20 

69  12.  2 

68.5 

68  53-  I 

65- 9 

68  31.  5 

63-3 

68  07.  6 

60.8 

67  41.  6 

58.4 

20 

10 

71  29.  3 

66.2 

71  07.3 

633 

70  42.  6 

60.  5 

70  15-  5 

57-8 

69  45-  9 

55-3 

10 

1 

00 

73  43-  8 

63.  2 

73  18.  I 

60.  0 

72  49-  6 

57- 0 

72  18.  8 

54-2 

71  45-  3 

51-4 

1  00 

0 

50 

75  53-  9 

59-  I 

75  24-  0 

55-6 

74  50-  7 

52-4 

74  15-3 

49.4 

73  37-2 

46.6 

0  50 

40 

77  57-  7 

53-6 

77  22.3 

49-8 

76  43-  8 

46.  4 

76  03.  I 

43-2 

75  19- 9 

40.  4 

40 

30 

79  51- 3 

45-7 

79  09.  0 

41.8 

78  24.  0 

38.4 

77  37- 0 

35-4 

76  48.  2 

32-7 

30 

20 

81  27.3 

34-5 

80  37.  4 

31.0 

79  45-  8 

28.0 

78  52- 9 

25-4 

77  58.  7 

23-3 

20 

10 

82  35-  I 

19.  0 

81  38.  I 

16.8 

80  40.  5 

14.9 

79  42.  5 

13-4 

78  44-  I 

12.  2 

10 

0 

1 

00 

83  0. 0 

0.  0 

82  0.  0 

0.  0 

81  0. 0 

0.  0 

80  0.  0   0.  0 

79  0.0 

0.  0 

0  00 

In  North  declination,  when  the  starts  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Ani^Ie.  1 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

1 

h.  m. 

o    / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6  10 

o  24.  I 

69.9 

0  32.8 

68.  9 

0  41.  5 

67.9 

0  50.  2 

66.9 

0  59.0 

65-9 

6 

10 

6  00 

2  43-7 

70.  2 

2  51-5 

69.  2 

2  59-3 

68.2 

3  07-  I 

67.  2 

3  14-  7 

66.2 

C 

00 

5  50 

5  03-5 

70-5 

5  10.5 

69-  5 

5  17-3 

68.5 

5  24-  I 

67-5 

5  30-8 

66.  s 

5 

50 

40 

7  23.6 

70.7 

7  29.8 

69.7 

7  35-7 

68.7 

7  41-5 

67.7 

7  47-0 

66.7 

40 

30 

9  43-9 

71.  0 

9  49-2 

69.9 

9  54-2 

68.9 

9  59- 0 

67.9 

10  03.  6 

66.9 

30 

20 

12  04.  5 

71.2 

12  08.  9 

70.  I 

12  12.  9 

69.  I 

12  16.  7 

68.  I 

12  20.  3 

67.1 

20 

10 

14  25.  I 

71-3 

14  28.  6 

70-3 

14  31-7 

69.  2 

14  34-  6 

68.2 

14  37-2 

67.  2 

10 

5    00 

16  45.  8 

71.4 

16  48.  5 

70.  4 

16  50.  7 

69.  4 

16  52.  6 

68.3 

16  54.  2 

67-3 

5 

00 

4  50 

19  06.  7 

71-5 

19  08.  4 

70.5 

19  09.  7 

69.4 

19  10.  6 

68.4 

19  II.  2 

67-3 

50 

40 

21  27.  6 

71.  6 

21  28.  5 

70-  5 

21  28.  8 

69.4 

21  28.  7 

68.4 

21  28.  2 

67-3 

40 

30 

23  48.  6 

71.6 

23  48.  4 

70-  5 

23  47-  8 

69.  4 

23  46.  7 

68.3 

23  45-  I 

67.  2 

30 

20 

26  09.  5 

71.  6 

26  08.  5 

70.5 

26  06.  9 

69.4 

26  04.  8 

68.3 

26  02.  I 

67.  2 

20 

10 

28  30.  4 

71-5 

28  28.  4 

70.  4 

28  25.  7 

69-3 

28  22.  7 

68.  I 

28  18.  9 

67.  0 

10 

4  00 

30  51-2 

71.4 

30  48.  4 

70-3 

30  44-  7 

69.  I 

30  40-  5 

68.0 

30  35-  6 

66.8 

i 

4 

00 

3  50 

33   12.0 

71-3 

33  08.  I 

70.  I 

33   03-  3 

68.9 

32  57-9 

67.7 

32  52-  0 

66.5 

3 

50 

40 

35  32-6 

71.  I 

35  27.7 

69.9 

35  21.9 

68.  7 

35  15-4 

67.4 

35  08.  0 

66.2 

40 

30 

37  53-  0 

70.  8 

37  46.  9 

69.6 

37  40.  I 

68.3 

37  32-  2 

67.1 

37  23.  7 

65.8 

30 

20 

40  13.  3 

70.  5 

40  06.  I 

69.  2 

39  57-  8 

67.9 

39  48-  9 

66.6 

39  39-  0 

65-3 

20 

10 

42  33.  I 

70.  I 

42  24.  7 

68.8 

42  15-3 

67.4 

42  05.  0 

66.1 

41  53-6 

64.8 

10 

3  00 

44  52-  6 

69.  7 

44  43-  0 

68.3 

44  32-  2 

66.9 

44  20.  6 

65-5 

44  07.  8 

64.  2 

3 

00 

2  50 

47  II-  6 

69.  I 

47  00.  6 

67.7 

46  48.  6 

66.2 

46  35-  3 

64.8 

46  21.  I 

63-4 

2 

50 

40 

49  30-  2 

68.5 

49  17- 8 

67.  0 

49  04-  I 

65- 5 

48  49-  3 

64.  0 

48  33-  4 

62.  5 

40 

30 

51  47-  9 

67.7 

51  33-9 

66.  I 

51  18.  7 

64-  5 

51  02.  2 

63.  0 

50  44.  6 

61.  4 

30 

20 

54  04.  9 

66.8 

53  49-  3 

65.1 

53  32-  3 

63-5 

53  14-0 

61.  9 

52  54-4 

60.  3 

20 

10 

56  20.  7 

65-7 

56  03.  4 

63-9 

55  44-  5 

62.3 

55  24-  I 

60.6 

55  02.  6 

58-9 

10 

2  00 

58  35-  5 

64.  4 

58  16.  2 

62.6 

57  55-  I 

60.8 

57  32-  7 

59-1 

57  08.  7 

57-3 

3 

00 

1  50 

60  48.  5 

62.8 

60  27.  0 

60.  9 

60  03.  6 

59-  I 

59  38-  7 

57-3 

59  12.  6 

55-5 

1 

50 

40 

62  59.  6 

61.  0 

62  35-  7 

59-  0 

62  09.  8 

57-  I 

61  42.  4 

55-3 

61  13.4 

53-3 

40 

30 

65  08.  I 

58.8 

64  41.  2 

56.7 

64  12.  6 

54.7 

63  42.  4 

52-7 

63  10.  6 

50.8 

30 

20 

67  13- 4 

56.1 

66  43.  6 

53-9 

66  II.  8 

51-8 

65  38-  4 

49-8 

65  03.  2 

47-8 

20 

10 

69  14.  5 

52-9 

68  41.  0 

50.6 

68  05.  7 

48.4 

67  28.  5 

46.3 

66  50.  2 

44-3 

10 

1  00 

71  09.  7 

48.9 

70  32.  6 

46.  5 

69  53-  2 

44-  3 

69  12.  5 

42.  2 

68  30.  I 

40.  2 

1 

00 

0  50 

72  57.  2 

44.0 

72  15-  5 

41.  6 

71  32.  I 

39-4 

70  47.  2 

37-3 

70  01.  2 

35-4 

0 

50 

40 

74  34-  8 

37-9 

73  48.  7 

35-5 

73  00.  5 

33-4 

72  II.  7 

31-5 

71  21.3 

29.8 

40 

30 

75  58-  5 

30.4 

75  07-  0 

28.3 

74  14-  7 

26.  5 

73  21.  5 

24.  8 

72  27.7 

23-3 

30 

20 

77  03-  7 

21.4 

76  08.  2 

19.9 

75  II- 8 

18.5 

74  15-  I 

17.2 

73  18-0 

16.  I 

20 

10 

77  45-  5 

II.  2 

76  46.  7 

10.3 

75  47-  7 

9-5 

74  48-  5 

8.8 

73  49-  3 

8.2 

10 

0  00  1 

1 
1 

78  0.  0 

0.  0 

77  0.0 

0.  0 

76  0.  0 

0.  0 

75  o-o 

0.  0 

74  0.0 

0.  0 

0 

00  j 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0            / 

0 

0      / 

.0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    00 

o  oo.  o 

90.  0 

- 

6    00 

S    50 

2    28.6 

90-3 

2  20.  2 

91-3 

2  11.  7 

92- 3 

2  03.3 

93-3 

I  54-8 

94-3 

5    50 

40 

4  57- 0 

90.  7 

4  48.7 

91.7 

4  40-  I 

92.7 

4  31-  5 

93-7 

4  22.  8 

94-7 

40 

30 

7  25.6 

91.  0 

7  17-  I 

92.  0 

7  08.4 

93-0 

6  59.8 

94.0 

6  50.8 

95- 0 

30 

20 

9  54-  I 

91.4 

9  45-5 

92.4 

9  36.8 

93-4 

9  27-8 

94.  4 

9  18.  8 

95-4 

20 

10 

12  22.  6 

91.8 

12  13.9 

92.8 

12  05.  0 

93-8 

II  55-9 

94-8 

n  46.  4 

95-8 

10 

5    00 

14  51.  I 

92.  I 

14  42.  2 

93-2 

14  33-  2 

94.  2 

14  23.  9 

95-2 

14  14-3 

96.  2 

5    00 

4    50 

17  19-  5 

92-5 

17  10.  6 

93-6 

17  01.3 

94-  6 

16  51.8 

95-6 

16  41.  9 

96.6 

4    50 

40 

19  47.  9 

92.9 

19  38.  8 

94.  0 

19  29.4 

95- 0 

19  19-  5 

96.  I 

19  09.  4 

97-  I 

40 

30 

22  16.  2 

93-3 

22  c6.  9 

94.  4 

21  57.2 

95-4 

21  47.  2 

96-5 

21  3^.8 

97-6 

30 

20 

24  44.4 

93-7 

24  35- 0 

94.8 

24  25.  I 

95-9 

24  14.  7 

97.0 

24  03.  9 

98.  I 

20 

1           10 

27  12.  6 

94.  I 

27  02.  9 

95-2 

26  52.  7 

96.4 

26  42.  I 

97-5 

26  30.  8 

98.6 

10 

4     00 

29  40.  7 

94.6 

29  30-  8 

95-7 

29  20.  4 

96.9 

29  09.  2 

98.0 

28  57.6 

99-  I 

4    00 

1     3    50 

32  08.8 

95-  I 

31  58-  6 

96.  2 

31  47-  7 

97-4 

31  36-3 

98-5 

31  24.  2 

99-7 

3    50 

40 

34  36-  6 

95-6 

34  26.  I 

96.8 

34  14-  9 

98.0 

34  03.  I 

99-  I 

33  50-  5 

100.  3 

40 

30 

37  04-  4 

96.  I 

36  53-  6 

97-3 

36  41.  9 

98.6 

36  29.  7 

99-8 

36  16.  5 

lOI.  0 

30 

20 

39  32-  0 

96.7 

39  20.  8 

97-9 

39  08.  8 

99-2 

38  55-  8 

100.  5 

38  42-  I 

loi.  7 

20 

10 

41  59-4 

97-3 

41  47.  8 

98.6 

41  35-2 

99.9 

41  21.  8 

lOI.  2 

41  07.  2 

102.  5 

10 

3    00 

44  26.  7 

97-9 

44  14-  5 

99-3 

44  01.  4 

100.  7 

43  47-  2 

102.  0 

43  32-  2 

103-3 

3    00 

2    50 

46  53-  7 

98.6 

46  40.  9 

100.  I 

46  27.  I 

loi.  5 

46  12.  2 

102.  9 

45  56-3 

104.3 

2    50 

40 

49  20.  4 

99.4 

49  07.  0 

100.  9 

48  52-  5 

102.  4 

48  36.  8 

103.9 

48  20.  I 

105-3 

40 

30 

51  46.  8 

100.3 

51  32- 6 

101.  9 

51  17.2 

103.  4 

51  00.  6 

104.  9 

50  43-  0 

106.5 

30 

20 

54  12.6 

loi.  3 

53  57-8 

102.  9 

53  41-  5 

104.  5 

53  23.  8 

106.  I 

53  04-  9 

107.  7 

20 

10 

56  38.  0 

102.3 

56  22.  I 

104.  I 

56  04.  8 

105.8 

55  45-  9 

107- 5 

55  25.9 

109.  2 

10 

2     00 

59  02.  9 

103.  6 

58  45-  9 

105.  4 

58  27.  2 

107.  2 

58  07.  I 

109.  0 

57  45-  5 

no.  8 

2    00 

1    50 

61  26.  8 

105.  0 

61  08.  4 

107.  0 

60  48.  4 

108.  9 

60  26.  8 

no.  8 

60  03.  4 

112.  6 

1     50 

40 

63  49.  8 

106.6 

63  29.. 9 

108.  7 

63  08.  2 

no.  8 

62  44.  6 

112.  9 

62  19.  s 

n4.  8 

40 

30 

66  II.  4 

108.  6 

65  49-  5 

no.  9 

65  25.9 

113.  I 

65  00.  2 

115- 3 

64  32.  9 

117- 3 

30 

20 

68  31.  2 

no.  9 

68  07.  2 

113-  4 

67  41-3 

115.  8 

67  13.0 

n8.  I 

66  43.  2 

120.  3 

20 

10 

70  48.  6 

113-8 

70  22.  0 

116.  5 

69  53-  0 

119.  I 

69  22.  0 

121.  6 

68  49.  0 

123.9 

10 

1     00 

73  02.  6 

"7-5 

72  32.8 

120.  4 

72  00.  5 

123.  2 

71  25.8 

125.8 

70  49.  2 

128.  2 

1     00 

0    50 

75  11-6 

122.  I 

74  37-6 

125- 3 

74  01.  0 

128.  2 

73  22.  2 

130.9 

72  41-  5 

133-5 

0    50 

40 

77  13-  I 

128.3 

76  34-  I 

131.  6 

75  52-  7 

134-7 

75  09-0 

137-4 

74  23.  7 

139-9 

40 

30 

79  03-  0 

136.6 

78  17-  5 

139-9 

77  30-  8 

142.9 

76  41.  8 

145-5 

75  51-5 

147.8 

30 

20 

80  34.  5 

147.8 

79  42.  7 

150.8 

78  49-  5 

153-3 

77  55-3 

155-5 

77  00.  3 

157-3 

20 

10 

81  37-3 

162.  6 

80  39.  7 

164.4 

79  41-  6 

165.9 

78  43-  2 

167.  I 

77  44-6 

168.2 

10 

0    00 

82     0. 0 

180.  0 

81     0. 0 

180.  0 

80    0.  0 

180.  0 

79     0.0 

180.  0 

78     0.0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Soath  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9» 

!l 
ii 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

50 

I    46.  2 

95-3 

I  37-7 

96-3 

I  29.  2 

97-3 

I  20.  5 

98.3 

I  II.  9 

99-3 

5 

50 

40 

4  14-  I 

95-7 

4  05.3 

96.7 

3  56- 4 

97-7 

3  47-4 

98.6 

3  38.3 

99.6 

40 

30 

6  41.8 

96.  0 

6  32.8 

97.0 

6  23.5 

98.0 

6  14.3 

99.0 

6  04.7 

100.  0 

30 

20 

9  09.  6 

96.  4 

9  00.  I 

97-4 

8  50.6 

98.4 

8  40.7 

99-4 

8  30- 9 

100.  4 

20 

10 

II  37.  I 

96.8 

II  27.4 

97.8 

II   17.4 

98.8 

II  07.3 

99.8 

10  56.  9 

100.  8 

10 

5 

00 

14  04.  5 

97.2 

13   54-4 

98-3 

13  44-  I 

99-3 

13  33-  4 

100.  3 

13  22.  7 

lOI.  3 

5 

00 

4 

50 

16  31.8 

97.6 

16  21.  4 

98.7 

16  10.  6 

99-7 

15  59-  6 

100.  8 

15  48.  2 

loi.  8 

4 

50 

40 

18  58.  9 

98.  I 

18  48.  I 

99.2 

18  36.  9 

100.  2 

18  25.4 

loi.  3 

18  13.  4 

102.3 

40 

30 

21  25.8 

98.6 

21   14.  6 

99-7 

21  02.  9 

100.  7 

20  51.  0 

loi.  8 

20  38.  5 

102.8 

30 

30 

23  52-  7 

99.  I 

23  41- 0 

100.  2 

23  28.  8 

lOI.  2 

23  16.  I 

102.  3 

23  03.  I 

103.4 

20 

10 

26  19.  2 

99-7 

26  07.  0 

100.  7 

25  54-4 

loi.  8 

25  41.  I 

102.  9 

25  27.  6 

104.  0 

10    1 

1 

4 

00 

28  45-  5 

100.  2 

28  32.8 

lOI.  3 

28   19.  6 

102.4 

28  05.  7 

103.  6 

27  51-4 

104.  7 

4 

00 

3 

50 

31  11.  6 

100.  8 

30  58-  3 

102.  0 

30  44-  3 

103.  I 

30  29.  9 

104.3 

3°  14-  9 

105.4 

3 

50 

40 

33  37-3 

loi.  5 

33  23.4 

102.  7 

33  08.  9 

103.8 

32  53-  6 

los-  0 

32  37-8 

106.  I 

40 

30 

36  02.  6 

102.  2 

35  48.  I 

103.  4 

35  32.8 

104.  6 

35  16.9 

105.  8 

35  oo-  3 

106.  9 

30 

20 

38  27.  7 

103.  0 

38  12.  4 

104.  2 

37  56-  4 

105.  4 

37  39-  5 

106.  6 

37  22.0 

107.8 

20 

10 

40  52.  2 

103.8 

40  36.  I 

105.  I 

40  19.  2 

106.  3 

40  01.  6 

107.  6 

39  43-  0 

108.8 

10 

3 

00 

43   16.  2 

104.  7 

42  59-3 

106.  0 

42  41-  5 

107- 3 

42  22.  7 

108.  6 

42  03-  2 

109.9 

3 

00 

2 

50 

45  39-  6 

105-  7 

45  21.8 

107.  I 

45  02.  9 

108.  4 

44  43-  I 

109.7 

44  22.  4 

III.  0 

2 

50 

40 

48  02.  2 

106.  7 

47  43-  4 

108.  2 

47  23.  S 

109.  6 

47  02.  4 

no.  9 

46  40.  5 

112.  3 

40 

30 

50  23.9 

107.9 

50  03-  9 

109.5 

49  42.  7 

no.  9 

49  20.  6 

112.  3 

48  57-  3 

113-  7 

30 

30 

52  44.8 

109.  2 

52  23.  5 

no.  8 

52  00.  9 

112.  3 

51  37-2 

113.  8 

51  12.4 

115- 3 

20 

10 

55  04-  4 

no.  8 

54  41-  5 

112.  4 

54  17-4 

114.  0 

53  52-  2 

115- 5 

53  25-9 

117.  0 

10 

2 

00 

57  22.  5 

112.  5 

56  58-  I 

114.  2 

56  32-3 

"5-9 

56  05.  I 

117- 5 

55  3(>-  8 

119.  0 

2 

00 

1 

50 

59  38.  6 

114-  5 

59  12.  4 

116.  3 

58  44.  8 

118.  0 

58  15-  7 

119.  6 

57  45-  4 

121.  3 

1 

50 

40 

61  52.7 

116.  7 

61  24.  4 

118.  6 

60  54-  5 

120.  4 

60  23.  2 

122.  I 

59  50.  7 

123.8 

40 

30 

64  03.  6 

119- 3 

63  33-  I 

121.  3 

63  00.  9 

123.  2 

62  27.  0 

125.  0 

61  51.9 

126.  7 

30 

20 

66  II.  4 

122.  4 

65  37-9 

124.  5 

65  02.  9 

126.  4 

64  26.  I 

128.3 

63  48.  5 

130.  I 

20 

10 

68  14.  0 

126.  I 

67  37-  5 

128.  2 

66  59.  2 

130.  2 

66  19.  7 

132.  I 

65  39-  0 

133-9 

10 

i 

00 

70  10.  8 

130.  5 

69  30.  7 

132.7 

68  49.  2 

134-  7 

68  06.  I 

136.6 

67  21.8 

138.4 

1 

00 

0 

50 

71  59- 0 

135-8 

71  15.2 

137-9 

70  29.  8 

140.  0 

69  43-  3 

141.  8 

68  55.  6 

143-5 

0 

50 

40 

73  36-  9 

142.  2 

72  48.  8 

144.  2 

71  59-5 

146.  I 

71  08.  8 

147-8 

70  17.  7 

149.4 

40 

30 

75  00.  0 

149.  8 

74  07.  2 

151.6 

73  14-5 

153-3 

72  20.  5 

154.8 

71  25.8 

156.  I 

30 

20 

76  04.  6 

158.9 

75  08.  3 

160.  2 

74  11.6 

161.  5 

73  14-  5 

162.  6 

72  17.  I 

163.6 

20 

10 

76  45-  7 

169.  I 

75  46.  8 

169.  8 

74  47-  7 

170-5 

73  48.  4 

171.  I 

72  49.  I 

171.  6 

10 

0 

00 

77     0.0 

180.  0 

76     0. 0 

180.  0 

75     o-o 

180.  0 

74     0.0 

180.  0 

73     o-o 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0      / 

0 

0       / 

0 

0      / 

0 

0       / 

0 

0       / 

0 

h*  m. 

5    50 

1  03.2 

100.3 

0  54-5 

lOI.  3 

0  45-9 

102.  2 

0  37-  I 

103.2 

0  28.3 

104.  2 

5    50 

40 

3  29- 2 

TOO.  6 

3  20.0 

loi.  6 

3  10.8 

102.  6 

3  01.5 

103.6 

2  52-2 

104.  6 

40 

30 

5  55-  2 

lOI.  0 

S  45-  4 

102.  0 

5  35-8 

103.0 

5  25- 8 

104.  0 

5  15-8 

105.0 

30 

20 

8  20.  9 

loi.  4 

8  10.  6 

102.  4 

8  00.3 

103.4 

7  49-8 

104.4 

7  39-2 

105.4 

20 

10 

10  46.  4 

101.8 

10  35.6 

102.8 

10  24.  8 

103.8 

10  13.  6 

104.  8 

10  02.  3 

105.8 

10 

5    00 

13  II.  6 

102.3 

13  00.3 

103.3 

12  48.  7 

104.3 

12  37.0 

105-3 

12  24.  9 

106.3 

5    00 

4    50 

IS  36.  6 

102.8 

IS  24-  7 

103.8 

15  12.  6 

104.  8 

15  00.  I 

105.8 

14  47.  4 

106.8 

4    50 

40 

18  01.3 

103-3 

17  48.7 

104.3 

17  36.  0 

105.4 

17  22.7 

106.  4 

17  09.  3 

107.4 

40 

30 

20  25.7 

103.  8 

20  12.  5 

104.9 

19  59-  I 

106.  0 

19  45.  2 

107.  0 

19  30.  7 

108.  0 

30 

20 

22  49.  8 

104.4 

22  35.8 

105- s 

22  21.  6 

106.  6 

22  06.  9 

107.  6 

21  51.8 

108.7 

20 

10 

25  13-4 

105.  I 

24  58-  7 

106.  I 

24  43-  7 

107.  2 

24  28.3 

108.3 

24  12.3 

109.4 

10 

4    00 

27  36.6 

105.  8 

27  21.  2 

106.8 

27  05.  4 

107.9 

26  48.  9 

109.  0 

26  32. 1 

no.  I 

4    00 

3    50 

29  59-  4 

106.5 

29  43-  I 

107.6 

29  26.  4 

108.  7 

29  09.  2 

109.  8 

28  51-3 

no.  9 

3    50 

40 

32  21.4 

107-3 

32  04.  4 

108.  4 

31  46.8 

109.5 

31  28.  5 

no.  7 

31  09.  7 

in. 8 

40 

30 

34  43-  0 

108.  I 

34  25.  I 

109.3 

34  06.  4 

no.  4 

33  47-  2 

III.  6 

23  27- 3 

112.  7 

30 

20 

37  03-  8 

109.  0 

36  44.8 

no.  2 

36  25.2 

III.  4 

36  04.  7 

112.  6 

35  43-  7 

"3-7 

20 

10 

39  23-8 

no.  0 

39  03.  8 

III.  2 

38  43-  0 

112.  4 

38  21.4 

113.  6 

37  59-3 

114.  8 

10 

3    00 

41  42.  9 

III.  I 

41  21.  6 

112.  4 

40  59-  7 

113.  6 

40  36.  8 

114.  8 

40  13-  3 

116.  0 

3    00 

2    50 

44  01.  0 

112.  3 

43  38-  4 

113.  6 

43  15-2 

114.  9 

42  51.0 

116.  I 

42  26.  0 

117-3 

2    50 

40 

46  17.  7 

113.  6 

45  53-  9 

115-0 

45  29.  2 

116.  3 

45  03.5 

117.  6 

44  37-  I 

118.8 

40 

30 

48  32.  9 

115.  I 

48  07.  7 

116.  5 

47  41-  5 

117.  8 

47  14-3 

119.  2 

46  46.  3 

120.  4 

30 

20 

50  46-  7 

116.  7 

50  19-  7 

118.  I 

49  51-  8 

119- 5 

49  22.  9 

120.  9 

48  53-  I 

122.  2 

20 

10 

52  58-3 

118.  5 

52  29.  6 

120.  0 

51  59-8 

121.  4 

51  29.3 

122.8 

50  57-  6 

124.  I 

10 

2    00 

55  07-  6 

120.  6 

54  36.  9 

122.  I 

54  05.  3 

123- S 

53  32-  6 

124.9 

52  58-9 

126.3 

2    00 

1    50 

57  14- 0 

122.  9 

56  41-3 

124.4 

56  07.  5 

125-9 

55  32- 6 

127.3 

54  56-  8 

128.  7 

1    50 

40 

59  17- 0 

125.4 

58  41.  9 

127.  0 

58  05.  9 

128.5 

57  28.  5 

130.0 

56  50-  4 

131-4 

40 

30 

61  15.  7 

128.4 

60  38.  I 

130.0 

59  59-  7 

131- 5 

59  20.  0 

133-0 

58  39-  3 

134- 5 

30 

20 

63  09.  4 

131.  8 

62  29.  2 

133-4 

61  47.9 

134-9 

61  05.  4 

136.4 

60  22.  2 

137-8 

20 

10 

64  56.  8 

135-6 

64  13-  7 

137.2 

63  29.  6 

138.8 

62  44.3 

140.  2 

61  58.4 

141.  6 

10 

1     00 

66  36.  7 

140.  I 

65  50-3 

141.  6 

65  03.  2 

143-  I 

64  14.  9 

144.  5 

63  26.  2 

145.8 

1     00 

0    50 

68  07.  2 

145-  I 

67  17-  S 

146.6 

66  27.  2 

148.  0 

65  36-  I 

149-3 

64  44.  7 

150.5 

0    50 

40 

69  25.  8 

150.9 

68  S3-  0 

152.  2 

67  39.  9 

153- 5 

66  46.  0 

154.  6 

65  51-8 

155-7 

40 

30 

70  30.  8 

157-3 

69  35.  2 

158.5 

68  39.  2 

159-  5 

67  43.  0 

160.  4 

66  46.  5 

161.  3 

30 

20 

71  19.  6 

164.5 

70  21.  6 

165-3 

69  23-  5 

166.  0 

68  25.  2 

166.7 

67  26.  7 

167.3 

20 

10 

71  49-  7 

172. 1 

70  SO-  5 

172.  5 

69  50.  8 

172.9 

68  51.2 

173-  2 

67  51.6 

173-  6 

10 

0    00 

72     0. 0 

180.  0 

71     0. 0 

180.  0 

70    0. 0 

180.  0 

69     0.  0 

180.  0 

68     0.0 

180.  0  1 

0    00 

In  North  declination,  when  the  star  is  risine  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  ■when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19^ 

Hour 
Angle. 

. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0            / 

0 
f 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

- 

0 

h. 

m. 

5 

50 

o  19.  7 

105.  2 

0  10.  9 

106.  2 

0  02.  I 

107.  2 

5 

50 

40 

2  42.8 

105.  6 

2  33-4 

106.  6 

2  23.9 

107.  6 

2  14.3 

108.  6 

2  04.  8 

109.5 

40 

30 

5  05-7 

106.  0 

4  55-6 

107.  0 

4  45-3 

108.  0 

4  35-1 

109.  0 

4  24.6 

109.9 

30 

20 

7  28.4 

106.  4 

7  17-5 

107.4 

7  06-5 

108.  4 

6  55-4 

109.4 

6  44-  I 

110.3 

20 

10 

9  50-8 

106.8 

9  39-2 

107.  8 

9  27-3 

108.8 

9  15-3 

109.  8 

9  03.2 

110.8 

10 

5 

00 

12  12.  7 

107.3 

12  00.3 

108.3 

II  47-7 

109.3 

II  34.8 

no.  3 

II  21.8 

III.  3 

5 

00 

i 

50 

14  34-  3 

107.8 

14  21.  I 

108.8 

14  07.  6 

109.9 

13  53-  9 

no.  9 

13  39-  9 

III.  9 

4 

50 

40 

16  55-  5 

108.  4 

16  41.  4 

109.4 

16  27.  I 

no.  5 

16  12.  4 

III.  5 

15  57-5 

112.  5 

40 

30 

19  16.  2 

109.  0 

19  01.3 

no.  0 

18  45.  9 

in.  I 

18  30.  4 

112.  I 

18  14.  4 

113.  I 

30 

20 

21  36.3 

109.7 

21  20.  5 

no.  7 

21  04.3 

in. 8 

20  47.  7 

112. 8 

20  30.  7 

113.  8 

20 

10 

23  55-9 

no.  4 

23  39-  I 

III.  4 

23  21.8 

112.5 

23  04.3 

113- 5 

22  46.  2 

114.  6 

10 

4 

00 

26  14.  7 

III.  2 

25  57-0 

112.  2 

25  38-  8 

113- 3 

25  20.  I 

114- 3 

25  00.  8 

115- 4 

4 

00 

3 

50 

28  33.0 

112.  0 

28  14.  2 

113.  0 

27  54-  7 

114.  I 

27  34-  9 

115.  2 

27  14.6 

116.3 

3 

50 

40 

30  50.  2 

112.  9 

30  30-  3 

113- 9 

30  09.  9 

115.  0 

29  48.  8 

116.  I 

29  27.3 

117.  2 

40 

30 

33  06.  7 

113.  8 

32  45-  6 

114-9 

32  23.8 

116.  0 

32  01.  7 

117.  I 

31  38-8 

118.  2 

30 

20 

35  22.0 

114.  9 

34  59-  7 

116.  0 

34  36-  8 

117.  I 

34  13-2 

118.  2 

33  49-  I 

119- 3 

20 

10 

37  36-  3 

116.  0 

37  12.6 

117.  2 

36  48.  3 

118.  3 

36  23.3 

119-4 

35  57-  7 

120.  5 

10 

3 

00 

39  49-  0 

117.  2 

39  24-0 

118.  4 

38  58-  3 

119.  6 

38  31-9 

120.  7 

38  04.  8 

121.  8 

3 

00 

2 

50 

42  00.  3 

118.  6 

41  33-8 

119.  8 

41  06.  6 

121.  0 

40  38.  7 

122.  I 

40  10.  0 

123.  2 

2 

50 

40 

44  09.  8 

120.  I 

43  41.  7 

121,3 

43   12.9 

122.5 

42  43.  4 

123-7 

42  13.  0 

124.  8 

40 

30 

46  17.4 

121.  7 

45  47-  7 

122.  9 

45  17-  0 

124.  2 

44  45-  7 

125.  4 

44  13-  7 

126.  5 

30 

20 

48  22.  5 

123.5 

47  51-0 

124.8 

47  18.7 

126.  0 

46  45-  5 

127.  2 

46  II.  6 

128.4 

20 

10 

50  25.  0 

125-5 

49  51-  5 

126.8 

49  17-2 

128.  0 

48  42.  2 

129.3 

48  06.  2 

130-5 

10 

3 

00 

52  24.3 

127.7 

51  48.  9 

129.  0 

51   12.6 

130.2 

5°  35-4 

131-5 

49  57-  5 

132.7 

2 

00 

1 

50 

54  20.  0 

130.  I 

S3  42.  3 

131-4 

53  03-  7 

132-  7 

52  24-  5 

134-  0 

51  44-  4 

135-2 

1 

50 

40 

56  II.  2 

132.8 

55  31-4 

134.  I 

54  50-  7 

135-4 

54  09.  0 

136.  7 

53  26.  7 

137-9 

40 

30 

57  57-6 

135-9 

57  15-3 

137-2 

56  32-  I 

138.4 

55  48.  I 

139-7 

55  03-  4 

140.9 

30 

20 

59  37-9 

139.2 

58  53-  I 

140.  5 

58  07.  5 

141.  7 

57  21.  0 

142.  9 

56  34-  I 

144.  I 

20 

10 

61  II.  3 

142.9 

60  23.9 

144.2 

59  35-  7 

145-4 

58  47-  0 

146.5 

57  57-5 

147.6 

10 

1 

00 

62  36.  6 

147.  I 

61  46.  6 

148.3 

60  55.  9 

149-4 

60  04.  7 

150-  4 

59  13-0 

151-4 

1 

00 

0 

50 

63  52.4 

151-7 

62  59.7 

152-7 

62  06.  5 

153-7 

61   13-3 

154-  7 

60  19.  I 

155-6 

0 

50 

40 

64  57-  2 

156-7 

64  02.  2 

157-6 

63  06.  9 

158-5 

62  11.3 

159-3 

61   15.4 

160.  0 

40 

30 

65  49-  7 

162.  I 

64  52.  6 

162.8 

63  55-4 

163-  5 

62  58.  0 

164.  2 

62  60.  2 

164.7 

30 

20 

66  28.  2 

167.8 

65  29.  6 

168.4 

64  30.  9 

168.8 

63  32.  0 

169.3 

62  33.3 

169.7 

20 

10 

66  52.  0 

173-9 

65  52-4 

174.  I 

64  52-  7 

174.4 

63  53- 0 

174.6 

62  53-3 

174.8 

10 

0 

00 

67     0. 0 

180.  0 

66     0.  0 

180.  0 

65     0. 0 

180.  0 

64    0. 0 

180.  0 

63     0.0 

180.  0 

0 

00 

In 

Nortl 

1  declination,  when  tl 

le  star  is  risine  or  Eas 

t  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 

and  when  tY 

e  star  is  setting  or  W 

est  of  the  meridian,  t 

he  tabulated  azimuths  are  reckoned  from  North  to  West. 

In 

SontI 

tl  declination 

when  tl 

le  star  is  risii 

le  or  Eas 

t  of  the  meri 

dian,  the 

■  tabulated  a 

zimuths 

are  reckoned 

from  Soi 

ath  to  East; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

23° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

° 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5    40 
30 
20 
10 

I  55-2 
4  14-  I 
6  32.7 
8  50.8 

no.  1; 
no.  9 
III.  3 
III.  8 

I  45.6 
4  03.6 
6  21.3 
8  38.4 

III.  5 

111.  9 

112.  3 
112.  8 

I  35-9 
3  52-9 
6  09.  6 

8  25.7 

112.  5 

112.  9 

113- 3 

113.  8 

I  26.  2 

3    42-2 

5  57-  9 
8  13.0 

"3-5 
"3-9 
114- 3 
114.  8 

I  16.  4 

3  31-4 
5  46.  0 
8  00.  0 

114-  5 
114.  9 

115- 3 
115.8 

5    40 
30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

II  08.  5 

13  25-  7 
IS  42.  2 
17  58.  I 
20  13.  3 
22  27.  7 

112.  3 

1X2.  9 

113- 5 
114.  I 

114.  8 

115.  6 

10  55-  I 
13  II.  2 
15  26.8 
17  41.6 

19  55-  7 
22  08.  9 

113- 9 
114-  5 

115.  I 
iiq.  8 

116.  6 

10  41.  5 

12  56-  5 
15  II.  0 
17  24.  7 
19  37-6 
21  49-5 

114- 3 
114.  9 

115- 5 
116.  2 

116.  9 

117.  7 

10  27.  6 
12  41.  6 

14  55- 0 
17  07.4 

19  19-3 
21  30.  I 

115- 3 
115- 9 

116.  5 

117.  2 

117.  9 

118.  7 

10  13.  6 
12  26.  4 
14  38-  6 
16  50.  0 
19  00.  5 
21  10.  I 

116.  3 
116.  9 

"7-5 
118.  2 

118.  9 

119.  7 

5    00 
4    50 
40 
30 
20 
10 

i     4    00 
3    50 
40 
30 
20 
10 

24  41.  2 
26  53-  7 
29  05.  2 
31  15-3 
33  24-  2 
35  31-5 

116.  4 

117- 3 
118.  3 

119- 3 

120.  4 

121.  7 

24  21.  3 
26  32.  6 
28  42.  7 

30  51- 5 

32  59-0 
35  05-  I 

117.  4 

118.  3 

119- 3 

120.  4 

121.  5 

122.  8 

24  00.  8 
26  10.  7 
28  19.  6 
30  27.  I 
32  33-  0 
34  37-3 

118.  5 

119-4 

120.  4 

121.  5 

122.  6 
123.8 

23  39-  9 
25  48.  6 

27  56-  I 
30  02.  I 
32  06.  6 
34  09.  4 

119-  5 

120.  4 

121.  4 

122.  5 

123.  6 
124.9 

23  18.7 
25  26.  0 

27  32-  I 
29  36.  6 

31  39-6 
33  40.  8 

120.  6 

121.  5 

122.  5 
123.6 
124.  7 
126.  0 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

37  37-  I 
39  40-  6 
41  42.  0 
43  40.  8 
45  36.  9 
47  29.  6 

123.0 
124.4 
126.  0 
127.7 
129.  6 
131-7 

37  08.  8 

39  lo-  7 
41  10.  4 

43  07-  4 

45  01.  6 

46  52.  4 

124.  I 

125-5 
127.  I 

128.9 

130.8 

132.8 

36  39-  8 
38  40.  I 
40  38.  I 
42  33-  2 
44  25.  5 
46  14.  2 

125.  2 

126.  7 
128.3 
130.  0 
131- 9 
133-9 

36  10.  2 
38  08.  8 

40  05.  0 

41  58-  5 
43  48.  8 
45  35-  6 

126.3 
127.8 
129.4 
131.  I 
133-0 
135-0 

35  40.  0 
37  36.  9 
39  31-4 
41  23.  0 

43  II-  5 

44  56-  4 

127.4 
128.9 

130- 5 
132.2 

134- 1 
136.2 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

49  18.  7 

51  03-  6 

52  43-  6 

54  18.  I 

55  46.  4 
57  07-  6 

133-9 
136.  4 

139-0 
142.  0 

145-  2 
148.  6 

48  39-  5 
50  22.  2 

52  00.  I 

53  32-  2 

54  58-  4 
56  17-2 

135-0 

137-5 
140.  2 

143-  I 
146.  2 

149.6 

47  59-4 
49  39-  9 

51  15-7 

52  45-  7 

54  09.  6 

55  26.  4 

136.  2 
138.6 

141- 3 
144.  I 

147.2 

150.6 

47  18.  7 

48  57-  I 

50  30-  8 

51  58-  7 

53  20.  5 

54  35-  0 

137-3 

139-7 

142-3 

145-  I 
148.  2 

151- 5 

46  37-  3 

48  13.  9 

49  45-  3 

51  II.  I 

52  30-  8 

53  43-  5 

138.4 
140.  8 

143-4 
146.  2 
149.  2 
152.4 

2    00 
1     50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

58  20.  8 

59  25-  0 

60  19.  2 

61  02.  5 

61  34-3 
61  53-  5 

152-4 

156-5 
160.8 

165-3 
170.  I 

175-0 

57  28.4 

58  30-  4 

59  23-  0 

60  04.  8 
60  35.  3 
60  53.  8 

153-3 

157-3 
161.  4 

165.8 

170.4 

175-2 

56  35-  3 

57  35-  5 

58  26.  3 

59  06.  6 
59  36-  2 
59  54-  0 

154-2 
158.0 
162.  I 
166.  4 
170.8 
175-4 

55  42.  I 

56  40.  4 

57  29-  7 

58  08.  5 
58  37-0 

58  54-  2 

155-0 
158-  7 
162.  7 
166.8 
171.  I 
175-  5 

54  48.  4 

55  45-  I 

56  32.  6 

57  10.  2 
57  37-8 
57  54-  4 

155-8 
159-4 
163-3 
167-3 
171- 5 
175-7 

1     00 
0    50 
40 
30 
20 
10 

0    00 

62     0. 0 

180.0 

61     0. 0 

180.  0 

60    0.  0 

180.  0 

59     0.  0 

180.  0 

58     0.  0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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lATITTJDE  9°.     DECLINATION  SAME   NAME  AS   LATITUDE. 


0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

' 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0     / 

0 

0      / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6  00 

o  oo.  o 

90.  0 

• 

0  09.  4 

89.0 

0  18.8 

88.0 

0  28.  2 

87.0 

0  37-5 

86.  I 

G 

00 

5     50 

2  28.  2 

90.4 

2  37-6 

89.4 

2  46.8 

88.4 

2  56.  2 

87.4 

3  05-3 

86.4 

5 

50 

40 

4  56-3 

90.8 

5  05-7 

89.8 

5  15-0 

88.8 

5  24-  I 

87.8 

5  33-2 

86.8 

40 

30 

7  24-4 

91.  2 

7  33-8 

90.  2 

7  43- 0 

89.  2 

7  52-2 

88.2 

8  01.  2 

87.2 

30 

20 

9  52-5 

91.  6 

10  02.  0 

90.  6 

10  II.  2 

89.6 

10  20.  3 

88.6 

10  29.  2 

87.6 

20 

10 

12  20.  6 

92.  0 

12  30.  I 

91.  0 

12  39.  4 

90.  0 

12  48.  4 

89.  0 

12  57.2 

87.9 

10 

5  00 

14  48.  6 

92.4 

14  58.  2 

91.4 

15  07-  5 

90.4 

15  16.  5 

89-3 

15  25-3 

88.  3 

5 

00 

4  50 

17  16.  7 

92.8 

17  26.4 

91.8 

17  35-6 

90.  8 

17  44-  7 

89.7 

17  53-4 

88.  7 

4 

50 

40 

19  44.  6 

93-3 

19  54-  4 

92.  2 

20  03.  8 

91.  2 

20  12.  8 

90.  I 

20  21.  5 

89.  I 

40 

30 

22  12.  5 

93-7 

22  22.  4 

92.  6 

22  31.  8 

91.  6 

22  41.  I 

90-5 

22  49.  7 

89-5 

30 

20 

24  40.  3 

94.  2 

24  50-  3 

93-  I 

25  00.  0 

92.  0 

25  09.  I 

90.9 

25  17.8 

89.8 

20 

10 

27  08.  0 

94-  7 

27  18.  2 

93-5 

27  27.9 

92.  4 

27  37-2 

91-3 

27  45-9 

90.  2 

10 

4  00 

29  35-6 

95-2 

29  46.  2 

94.  0 

29  56-  0 

92.9 

30  05-  3 

91.8 

30  14.  I 

90.  6 

4 

00 

3  50 

32  03.  I 

95-7 

32  13-9 

94-5 

32  24.  0 

93-4 

32  33-  4 

92.  2 

32  42-  3 

91.  0 

3 

50 

40 

34  3°-  4 

96-3 

34  41-  5 

95-  I 

34  51-8 

93-9 

35  OI-4 

92.7 

35  lo-  4 

91.4 

40 

30 

36  57-2 

96.9 

37  09-  0 

95-6 

37  19-  5 

94.  4 

37  29-  5 

93-2 

37  38.  5 

91.9 

30 

20 

39  24-  6 

97-  5 

39  36-  4 

96.  2 

39  47-  2 

94.9 

39  57-3 

93-6 

40  06.  5 

92.  4 

20 

10 

41  51-4 

98.  2 

42  03.  6 

96.8 

42  14.  8 

95-5 

42  25.  I 

94.  2 

42  34-  5 

92.9 

10 

3  00 

44  17-  9 

98.9 

44  30-  5 

97-5 

44  42.  2 

96.  2 

44  52-  8 

94.8 

45  02.  5 

93-4 

3 

00 

2    50 

46  44.  2 

99-  7 

46  57-  2 

98-3 

47  09-  3 

96.8 

47  20.  5 

95-4 

47  30-  2 

93-9 

2 

50 

40 

49  10.  0 

100.  6 

49  23-  8 

99.  I 

49  36.  4 

97-6 

49  47-  8 

96.  I 

49  58-  0 

94-  5 

40 

30 

51  35-  S 

loi.  5 

51  49-  9 

100.  0 

52  03.  I 

98.4 

52  15-  2 

96.8 

52  25.8 

95-  2 

30 

20 

54  00.  3 

102.  6 

54  IS-  6 

100.  9 

54  29.  5 

99-3 

54  42.  0 

97.6 

54  53-  2 

95-9 

20 

10 

56  24.  5 

103.8 

56  40.  8 

102.  0 

56  55-  5 

100.3 

57  08.  8 

98-5 

57  20.  4 

96.7 

10 

2  00 

58  48.  0 

105.  2 

59  05-  3 

^03-3 

59  21.  0 

lOI.  4 

59  35-  0 

99-  5 

59  47-  5 

97.  6 

2 

00 

1  50 

61  10.  4 

ro6.  7 

61  29.  0 

104.  7 

61  46.  0 

102.  7 

62  01.  0 

100.  7 

62  14.  2 

98.6 

1 

50 

40 

63  31-  7 

108.  6 

63  51-8 

106.  4 

64  09.  9 

104-  3 

64  26.  2 

102.  0 

64  40.  4 

99.8 

40 

30 

65  51-2 

no.  7 

66  13.  0 

108.  4 

66  33.  0 

106.  I 

66  50.  6 

103.6 

67  06.  I 

lOI.  2 

30 

20 

68  08.  6 

113- 3 

68  32.  8 

no.  8 

68  54.  5 

108.  2 

69  14.  0 

105.  6 

69  31-  0 

102.  8 

20 

10 

70  23.  0 

116.  4 

70  49.  8 

II3-7 

71  14.0 

no.  9 

71  35-8 

108.  0 

71  55- 0 

104.9 

10 

1  00 

72  33-  6 

120.3 

73  03-  8 

117.4 

73  31-  I 

114-  3 

73  55-  6 

III.  0 

74  17-  I 

107.  6 

1 

00 

0  50 

74  38-  3 

125.  2 

75  12.2 

122.  0 

75  43-  8 

118.  7 

76  II.  8 

115.  0 

76  37.0 

III.  I 

0 

50 

40 

76  34-  6 

131.  6 

77  13-  7 

128.  2 

77  49-  9 

124.  6 

78  23.  4 

120.  6 

78  52-  9 

116.  I 

40 

30 

78  18.  3 

139-9 

79  03.  5 

136.5 

79  46.  0 

132.  7 

80  25.  8 

128.4 

81  02.  0 

123.4 

30 

20 

79  42.  9 

150.8 

80  34.  6 

147.8 

81  24.  7 

144-  3 

82  12.  5 

140.  0 

82  57.  I 

134-9 

20 

10 

80  39.  7 

164.  4 

81  37-  3 

162.  6 

82  34-  3 

160.3 

83  30.  3 

157-3 

84  25.  I 

153-4 

10 

0  00 

81  0.  0 

180.  0 

82  0. 0 

180.  0 

83  0-  0 

180.  0 

84  0.  0 

180.  0 

85  0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 

0  50 

40 

30 

20 

-10 


5° 


Alt. 


0  00 


o  46.  9 
3  14-6 

S  42.2 

8  10.  o 
10  37.9 
13  05-  8 

IS  33-^ 
18  01.8 
20  29.  8 
22  57.9 
25  26.  o 
27  54-  I 

30  22.3 

32  50-  7 
35  18.6 
37  46.  8 
40  14.  8 
42  42.  9 

45  II-  I 
47  39-  I 
50  07.  I 

52  35- o 
55  02.9 
57  30-  5 

59  58-  2 
62  25.  2 
64  52.  6 
67  19.  o 

69  45-  5 
72  10.  8 

74  35-  3 
76  58.  o 
79  18.  I 
81  33-  <=> 
83  37-  6 
85  17-6 


Az. 


86  0.0 


85-1 
85-4 
85.8 
86.2 
86.6 
86.9 

87-3 
87.6 
88.0 
88.4 
88.7 

89.  I 

89-5 
89.8 

90.  2 
90.7 

91.  I 
91-5 

92.  o 

92-5 
93- o 

93-5 
94.  I 
94.8 

95-6 
5 
5 
6 

100.  o 


96. 

97- 
98. 


Alt. 


104.  o 
107.  o 
III.  3 
117. 8 
128.  5 
148.  o 


[80.  o 


O  56.  2 

3  23- 6 

5  51- I 

8  18.7 

10  46.  4 

13  14.  2 

15  41-9 
18  09.  8 

20  37.  7 
23  05-  6 
25  33-  7 
28  01.  7 

30  29.  8 
32  57-8 
35  26.  I 
37  54-2 
40  22.  3 

42  50-4 

45  iS-  7 

47  46.  6 

50  14.  9 

52  43- o 

55  II- o 

57  39-  o 

60  06.  9 
62  34.  8 
65  02.  4 
67  29.  8 
69  57.0 
72  23.8 

74  49-  9 
77  14-  5 
79  38.  6 
81  59.  o 
84  12.3 
86  06.  s 


Az. 


84.  I 

84.4 
84.8 

85.  2 
85.6 
85-9 

86.3 
86.6 
86.9 

87-3 
87.6 
88.0 


7° 


Alt. 


88. 
88. 
89. 
89. 
89. 
90. 

90. 

91- 

91. 

91. 
92. 
93- 


93-6 

94-3 

9.V  I 
96.  I 

97-  2 
98.  6 

100.  4 
102.  7 
106.  2 
III.  5 
120.  8 
140.3 


o    / 


87  o.  o  180.  o 


Az. 


I  05.6 
3  32-7 
5  59-9 
8  27.3 

10  54-  7 
13  22.3 

15  49-8 
18  17.5 
20  45.  2 

23  13-  I 
25  40.  8 
28  08.  8 

30  36-  7 
33   04-  8 

35  32-7 
38  00.  8 
40  28.  8 

42  57-  I 

45  25-  I 

47  53-3 
50  21.4 

52  49-  7 
55  17-7 
57  45-  9 

60  13.8 
62  42.  2 
65  10.  o 
67  38.  2 
70  05.  6 
72  33-  7 


75  0° 
77  28 

79  53 
82  ig. 

84  39' 
86  49. 


83.1 

83-5 
83.8 
84.2 
84.6 
84.9 

85.  2 
85.6 

85-9 
86.2 

86.  5 
86.8 

87.2 

87-5 
87.8 
88.1 
88.5 
88.8 

89.  I 

89-5 
89.9 

90-3 
90.7 
91.  I 


8° 


91, 

92. 
92, 

93' 
94. 

95' 


96.6 

98-3 
100.  7 

104.  s 
III.  6 
128.  7 


Alt. 


88  o.  o  180.  o 


I  14.9 

3  41-7 

6  08.6 

835.6 

II  02.  8 

13  3°.  I 

15  57-4 
18  24.  9 

20  52.  3 
23  19-9 
25  47-5 
28  15.3 


30  43-  I 
33  10-8 
35  38-  7 
38  06.  6 
40  34.  6 
43  02.  6 

45  30-  7 
47  58-  6 
50  26.  8 

52  54-9 
55  22.9 

57  51-0 

60  19.  2 
62  47.  3 

65  15-  7 
67  43-  5 
70  II.  9 
72  40.  o 


75  07 

77  35 


9 

7 

80  03.  5 
82  31.  o 
84  57-  3 
87  19-9 


Az. 


89 


82.  I 

82.5 
82.9 
83.2 

83-5 
83-9 

84.  2 

84.5 
84.8 
85.1 
85-4 
85-7 


86.0 
86.3 
86.6 
86.9 
87.2 
87-5 


87.7 
88.0 
88.3 
88.6 
88.9 

89-3 

89.6 
90.  o 

90-4 
90.9 

91-3 
91.9 

92.  6 
93-  7 
95- o 
97-  I 

lOI.  o 

III. 8 


Alt. 


o  1 180.  o 


I  24.  2 

3  50-6 
6  17.  2 

8  43-9 
II  10.8 

13  37-7 

16  04.  7 
18  31.8 
20  59.  2 
23  26.  4 

25  53-8 
28  21.  3 

30  48.  8 
33  16.4 
35  44- o 
38  II.  7 
40  39-  5 
43  07-3 

45  35-  I 
48  02.  9 

5°  30-  9 
52  58.8 

55  26.  7 

57  54-6 

60  22.  8 
62  50.  7 
65  18.  9 
67  46.  8 
70  15.  o 
72  43-0 

75  11-3 
77  39-0 
80  07.  4 
82  35-  5 
85  03-  7 
87  31-9 


Az. 


90  o.  o 


81. 1 

81.5 

81.9 
82.2 

82.  5 
82.9 

83.2 

83-5 
83.8 
84.0 

84.3 
84.6 

84.9 
85.1 

85-3 
85.6 
85.8 
86.1 

86.3 
86.5 
86.8 
87.0 
87.  2 
87.4 

87.6 
87.8 
88.0 
88.2 
88.4 
88.6 

88.8 
89.0 
89.  2 

89-4 
89.6 
89.8 


Hour 
Angle. 


Ind. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  declination,  when  the  star  is  risinjr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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1 

10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

A 

i. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o    / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

i 

6 

00 

I  33-4 

« 

80.  I 

I  42.  6 

79.  I 

I  51.8 

78. 

2 

2  01.  0 

77.2 

2  10.  2 

76.  2 

6 

00 

5 

50 

3  59-5 

80.  5 

4  08.3 

79-5 

4  16.  9 

78: 

5 

,  4  25.  6 

77-5 

4  34-  I 

76.5 

5 

50 

40 

6  25.  6 

80.9 

6  34.0 

79-9 

6  42.  I 

78. 

9 

6  50-3 

77-9 

6  58.2 

76.9 

40 

30 

8  SI.  9 

81.2 

8  59-8 

80.  2 

9  07.6 

79- 

2 

9  15.2 

78.  2 

9  22.7 

77.2 

30 

20 

II  18.4 

81.  S 

II  25.9 

80.  5 

II  33-2 

79- 

5 

II  40.3 

78.5 

II  47-  I 

77-5 

20 

10 

13  45- 0 

81.8 

13  52-2 

80.8 

13  59- 0 

79- 

8 

14  05.  5 

78.8 

14  II.  9 

77-7 

10 

■  5 

00 

16  II.  7 

82.1 

16  18.4 

81.  I 

16  24.8 

80. 

I 

16  30.  8 

79.0 

16  36.  7 

78.0 

5 

00 

4 

50 

18  38.  6 

82.4 

18  ^<]   8 

81.4 

18  50.  8 

80. 

3 

18  56.  s 

79-3 

19  01.7 

78.2 

4 

50 

40 

21  05.4 

82.7 

21  II.  4 

81.6 

21  16.8 

80. 

6 

21  22.  0 

79-5 

21  26.  7 

78.4 

40 

30 

23  32-4 

82.9 

23  38.0 

81.9 

23  43-  I 

80. 

8 

23  47-  7 

79-7 

23  52-0 

78.6 

30 

20 

25  59-  5 

83.2 

26  04.  7 

82.1 

26  09.  3 

81. 

0 

26  13.5 

79-9 

26  17.  2 

78.8 

20 

10 

28  26.  6 

83-4 

28  31.4 

82.3 

28  35-  7 

81. 

2 

28  39-  3 

80.  I 

28  42.  5 

78.9 

10 

4 

00 

30  53-  9 

83-7 

30  58.  3 

82.5 

31  02.  I 

81. 

4 

31  05-3 

80.  2 

31  07-9 

79.0 

4 

00 

3 

50 

33   21.  I 

83-9 

33   25-4 

82.  7 

33   28.  6 

81. 

5 

33  31-4 

80.3 

33  33-  5 

79.1 

3 

50 

40 

35  48.  5 

84.1 

35  52.2 

82.9 

35  55-  2 

81. 

7 

35  57-4 

80.4 

35  58-  9 

77-2 

40 

30 

38  15-9 

84.3 

38  19.4 

83.1 

38  21.8 

81. 

8 

38  23.  5 

80.  .5 

38  24.  6 

79.2 

30 

20 

40  43-  3 

84-5 

40  46.  4 

82.  2 

40  48.  4 

81. 

9 

40  49.  6 

80.6 
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In  North  declination,  when  the  star  is  risiuR  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  az  muths  are  reckoned  from  North  to  West. 

In  Sooth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  risinc;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting;  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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65  42.  9 

49.4 

20 

10 

69  49.  7 

55- 

0 

69  18.  2 

52 

6 

68  44.  8 

50-3 

68  09.  5 

48.  I 

67  32.  5 

46.  0 

10 

1 

00 

71  48.4 

51- 

2 

71  12.8 

48 

6 

70  35-  6 

46.  2 

69  56.  4 

44.0 

69  15.  4 

41.9 

1 

00 

0 

50 

73  39-  7 

46. 

3 

72  59-7 

43 

7 

72  18.  0 

41-3 

71  34.  5 

39-  I 

70  49-  5 

37- 0 

0 

50 

40 

75  21.5 

40. 

2 

74  36.  5 

37 

7 

73  50-3 

35-3 

73  02.  4 

33-2 

72  13.  I 

31.2 

40 

30 

76  49-  5 

32- 

5 

75  59-  5 

30 

2 

75  08.  0 

28.  I 

74  15-7 

26.3 

73  22.  5 
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00 

In  North  declination,  when  the  star  is  risins;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settint;  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0  .     / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6    00 

0  00.  0 

90.  0 

6 

00 

5    50 

2  28.  2 

90.  4 

2  18.8 

91.4 

2  09.  2 

92.4 

I  59.8 

93-4 

I  50.  2 

94.4 

5 

50 

40 

4  56-3 

90.8 

4  46.8 

91.8 

4  37-2 

92.8 

4  27.6 

93-8 

4  17-9 

94.8 

40 

30 

7  24.4 

gi.  2 

7  14.9 

92.  2 

7  05-2 

93-2 

6  55-5 

94.2 

6  45- S 

95-2 

30 

20 

9  52.5 

91.  6 

9  42.9 

92.  6 

9  33-1 

93-6 

9  23-  2 

94.  6 

9  13- 0 

95-6 

20 

10 

12  20.  6 

92.  0 

12  10.  8 

93- 0 

12  00.  9 

94.0 

II  50.  8 

95- 0 

II  40.  4 

96.0 

10 

5    00 

14  48.  6 

92.4 

14  38.  8 

93-4 

14  28.  6 

94.4 

14  18.  3 

95-5 

14  07.  7 

96.5 

5 

00 

4    50 

17  16.  7 

92.8 

17  06.  8 

93-8 

16  56-  3 

94-9 

16  45-  8 

95-9 

16  34.  8 

96.9 

4 

50 

40 

ig  44.  6 

93-3 

19  34-  S 

94-3 

19  23.9 

95-4 

19  13-0 

96.4 

19  01.  8 

97-4 

40 

30 

22  12. 5 

93-7 

22  02.  I 

94.8 

21  51-3 

95-8 

21  40.  2 

96.9 

21  28.6 

97-9 

30 

20 

24  40.  3 

94.  2 

24  29.  7 

95-3 

24  18.  6 

96-3 

24  07.  2 

97-4 

23  55-3 

98.5 

20 

10 

27  08.  0 

94-7 

26  57.  2 

95-8 

26  45.  7 

96.8 

26  34.  0 

97-9 

26  21.  7 

99.1 

10 

4    00 

29  35-6 

95-2 

29  24.  6 

96.3 

29  12.  8 

97-4 

29  00.  7 

98.  s 

28  47-  9 

99.7 

4 

00 

3    50 

33  03-  I 

95-7 

31  SI- 8 

96.9 

31  39-6 

98.0 

31  27.0 

99.  I 

31   13-8 

100.3 

3 

50 

40 

34  30-  4 

96.3 

34  18.  7 

97-5 

34  06.  3 

98.6 

33  53-2 

99.8 

33  39-  S 

lOI.  0 

40 

30 

36  57-  6 

96.9 

36  45-  5 

98.  I 

^6  32.  6 

99-3 

36  19.  I 

100.  s 

36  04.  7 

loi.  7 

30 

20 

39  24-  6 

97- S 

39  12.  I 

98.8 

38  58.  7 

100.  0 

38  44-  5 

lOI.  3 

38  29.  6 

102.  5 

20 

10 

41  51-4 

98,2 

41  38.4 

99-5 

41  24.  6 

100.  8 

41  09.  6 

102.  I 

40  53.  9 

103.4 

10 

3    00 

44  17-  9 

98.9 

44  04.  3 

100.3 

43  49-  7 

loi.  6 

43  34.3 

102.  9 

43  17-9 

104.3 

3 

00 

2    50 

46  44-  2 

99-  7 

46  29.  9 

lOI.  I 

46  14.  6 

102.  5 

45  58-  4 

103.9 

45  41.  2 

105.3 

2 

50 

40 

49  10.  0 

100.  6 

48  55-  I 

102.  I 

48  39.  0 

103.5 

48  21.9 

105.0 

48  03.  7 

106.  4 

40 

30 

51  35- S 

lOI.  5 

51  19.8 

103.  I 

51  02.  7 

104.  6 

50  44-6 

106.  I 

50  25.3 

107.  6 

30 

20 

54  00.  3 

102.  6 

53  43-  7 

104.  2 

53  25.  7 

105.8 

53  06.  5 

107.4 

52  46.  I 

109.  0 

20 

10 

56  24.  s 

103.8 

56  06.  8 

105- 5 

55  47-  8 

107.  2 

55  27-2 

108.  9 

55  OS-  4 

no.  5 

10 

2    00 

58  48.  0 

105.  2 

58  29.  I 

107.  0 

58  08.  7 

108.  8 

57  46.  8 

no.  5 

57  23.  5 

112.3 

2 

00 

1    50 

61  10.  4 

106.  7 

60  50.  I 

108.  7 

60  28.  2 

no.  6 

60  04.  6 

112.  4 

59  39.  6 

114- 3 

1 

50 

40 

63  31-  7 

108.6 

63  09.  8 

1 10.  6 

62  45.  8 

112.  6 

62  20.  5 

114.  6 

61  53-  5 

116.  5 

40 

30 

65  51.2 

no.  7 

65  27.  2 

112.  9 

65  01.  4 

IIS- I 

64  33-  8 

117.  2 

64  04.  5 

119.  2 

30 

20 

68  08.  6 

113- 3 

67  42.  s 

115.  6 

67  14.  0 

118.  0 

66  43-  8 

120.  2 

66  12.  0 

122.3 

20 

10 

70  23.  0 

116.  4 

69  53-  8 

119.  0 

69  22.  8 

121.  4 

68  49.  5 

123.8 

68  14.  5 

126.  0 

10 

1    00 

72  33-6 

120.3 

72  01.3 

123.0 

71  26.  4 

125.6 

70  49-  7 

128.  I 

70  II.  2 

130.  4 

1 

00 

0    50 

74  38-  3 

125.  2 

74  01.  5 

128.  I 

73  22.  8 

130.9 

72  41-8 

133-4 

71   59-  I 

135-7 

0 

50 

40 

76  34-  6 

131.  6 

75  53-  0 

134.  6 

75  09.  4 

137-  4 

74  24.  I 

139.8 

73  37-2 

142.  I 

40 

30 

78  18.  3 

139-9 

77  31-0 

142.8 

76  42.  0 

145- S 

75  51-  S 

147-7 

75  00.  2 

149-8 

30 

20 

79  42.  9 

150.8 

78  49-  7 

153-3 

77  55-4 

155-4 

77  oo-  5 

157-2 

76  04.  6 

158.8 

20 

10 

80  39.  7 

164.4 

79  41-  7 

165.9 

78  43-  3 

167.  I 

77  44-  6 

168.2 

76  45-  8 

169.  I 

10 

0    00 

81     0.0 

180.  0 

80     0.  0 

180.  0 

79     0.0 

r8o.  0 

78     0. 0 

180.  0 

77     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

C° 

,0 

8° 

9° 

Hour 
Angle. 

1 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b. 

m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5 

50 

I  40.  8 

95-3 

I  31.  I 

96-3 

I  21.  4 

97-3 

I   II. 8 

98.3 

I  02.  2 

99.3 

5    50 

40 

4  08.  2 

95-7 

3  58.3 

96-7 

3  48.3 

97-7 

3  38-3 

98-7 

3  28.3 

99-7 

40 

30 

6  35-  S 

96.  I 

6  25.3 

97-1 

6  15.  2 

98.  I 

6  04.8 

99-  I 

5  54-2 

100.  I 

30 

20 

9  02.  8 

96.6 

8  52-3 

97-6 

8  41.6 

98.6 

8  30.9 

99-6 

8  20.  0 

100.  6 

20 

10 

II  29.  9 

97.0 

II  19.  I 

98.0 

II  08.  I 

99.0 

10  56.  8 

1 00-  0 

10  45.  6 

lOI.  0 

10 

5 

00 

13  56.  8 

97-5 

13  45-  7 

98.5 

13  34-  3 

99-5 

13  22.  7 

100.5 

13  10.8 

loi.s 

5     00 

4 

50 

16  23.  7 

98.0 

16  12.  2 

99.0 

16  00.  3 

100.  0 

IS  48.3 

lOI.  0 

IS  35-8 

102.0 

4     50 

40 

18  50.  3 

98.5 

18  38.  3 

99-5 

18  26.0 

100.  5 

18  13.  4 

loi.  6 

18  00.  7 

102.  6 

40 

30 

21  16.  7 

99.0 

21  04.3 

100.  0 

20  51.  6 

lOI.  I 

20  38.  5 

102.  2 

20  25.  0 

103.2 

30 

20 

23  43- 0 

99.6 

23  30.  I 

100.  6 

23  16.8 

loi.  7 

23  03.  I 

102.8 

22  49.  I 

103.8 

20 

10 

26  08.  9 

100.  2 

25  55-  5 

lOI.  2 

25  41.8 

102.3 

25  27- S 

103.4 

25  12.  8 

104.5 

10 

4 

00 

28  34.  6 

TOO.  8 

28  20.  7 

lOI.  9 

28  06.  3 

103.0 

27  51-4 

104.  I 

27  36.0 

105.  2 

4     00 

3 

50 

31  00.  0 

loi.  4 

30  45-  5 

102.  6 

30  30-  5 

103.7 

30  14-  8 

104.  8 

29  58-  7 

105.9 

3    50 

40 

33  25-  I 

102.  I 

33   10.  0 

103.3 

32  54-2 

104.5 

32  37-8 

105.6 

32  20.  9 

106.  7 

40 

30 

35  49-  7 

102.  9 

35  33-9 

104.  I 

35  17-4 

105.3 

34  00.  3 

106.  5 

34  42.  S 

107.  6 

30 

20 

38  13-  8 

103-7 

37  57-3 

104.9 

37  40-  0 

106.  I 

37  22.0 

107.4 

37  03.  4 

108.  5 

20 

10 

40  37-  5 

104.  6 

40  20.  2 

105.9 

40  02.  0 

107.  I 

39  43-  I 

108.  4 

39  23-4 

109.6 

10 

3 

00 

43  00.6 

105.6 

42  42.  4 

106.  9 

42  23.  I 

108.2 

42  03.  2 

100  4 

41  42.  6 

no.  7 

3    00 

2 

50 

45  22.  9  |io6.  6 

45  03-  6 

108.  0 

44  43-  5 

109.3 

44  22.  6 

no.  6 

44  00.  5 

III. 9 

2    50 

40 

47  44-  5 

107.8 

47  24-  I 

109.  2 

47  02.  8 

no.  6 

46  40.  5 

III.  9 

46  17-4 

"3-3 

40 

30 

50  05.  0 

109.  I 

49  43-  2 

no.  5 

49  20.  9 

112.  0 

48  57-  3 

113- 4 

48  32-  7 

114.  8 

30 

20 

52  24.  5 

no.  5 

52  01.  5 

112.  0 

51  37-5 

113- 5 

51   12.4 

115.  0 

50  46.  4 

116.4 

20 

10 

54  42.  4 

1X2.  I 

54   18.  I 

113- 7 

53  52-4 

IIS- 3 

53  25-  8 

116.  8 

52   58-0 

118.  2 

10 

2 

00 

56  58-  9 

113- 9 

56  32.8 

115.  6 

56  05.  3 

117.  2 

55  36.  8 

118.  8 

55  07.  4 

120.3 

2    00 

1 

50 

59  13-  I 

116.  0 

58  45-  I 

117-7 

58  16.0 

119.  4 

57  45-  4 

121.  0 

57  13-8 

122.  6 

1    50 

40 

61  25.  I 

118.  4 

60  54.  9 

120.  2 

60  23.  3 

121.  9 

59  50-  7 

123.6 

59  16.  9 

125.  2 

40 

30 

63  33-  6 

121.  I 

63  01.  I 

123.0 

62  27.  3 

124.  8 

61  51.9 

126.  5 

61  15.  6 

128.2 

30 

20 

65  38.4 

124.3 

65  03.  I 

126.  3 

64  26.  2 

128.  I 

63  48.  5 

129-9 

63  09.  3 

131-6 

20 

10 

67  38.  0 

128.  I 

66  59.6 

130.  I 

66  20.  0 

132.0 

65  39-  0 

133-8 

64  56-  7 

135-5 

10 

1 

00 

69  3*1. 1 

132.6 

68  49.  3 

134.6 

68  06.  0 

136.5 

67  21.8 

138.3 

66  36.  7 

139-9 

1    00 

0 

50 

71  15-5 

137-8 

70  29.  8 

139-9 

69  43-  4 

141.  7 

68  55-  6 

143-4 

68  06.  8 

145-0 

0    50 

40 

72  49.  0 

144.  I 

71  59-4 

146.  I 

71  08.  9 

147-8 

70  17.7 

149-3 

69  25.  9 

150.8 

40 

30 

74  07-  8 

151.  6 

73  14-  5 

153-3 

72  20.  5 

154-7 

71  25.8 

156.  I 

70  30-  8 

157-3 

30 

20 

75  08.  5 

160.  2 

74  II.  6 

161.  5 

73  14-  5 

162.  5 

72  17.  I 

163- s 

71  19.  6 

164.4 

20 

10 

75  46.  8 

169.  8 

74  47-  7 

170.  5 

73  48-  4 

171.  I 

72  49-  I 

171.  6 

71  49-  7 

172.  I 

10 

0 

00 

76    0. 0 

180.  0 

75     o-o 

180.  0 

74     0.0 

180.  0 

73     0.0 

180.  0 

72     0. 0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


10° 


h.  m. 


5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


4 
3 


3 
2 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


Alt. 


o  52.  6 

3  i8-2 

5  43-6 

8  08.9 

10  33-  9 


12  58. 
15  23. 
17  47- 
20  II. 

22  34- 
24  57- 


Az. 


100.3 

100.  7 

101.  I 

loi.  6 

102.  o 

102.  5 
103.0 
103.6 
104.  2 
104.9 
105.6 


11= 


Alt. 


o  42.  8 

3  08.0 

S  32.8 

7  57-7 
10  22.  2 


12  46.  4 
15  IO-3 
17  33 
19  56 
19 


22 


24  41- 


27  20.  I 

106.3 

29  42.  0 

107.  I 

32  03.  4 

107.9 

34  24.  I 

108.  8 

36  43-  9 

109.7 

39  03-  0 

no.  8 

41  20.  9 

III.  9 

43  37-  7 

113.  2 

45  53-  2 

114.  6 

48  07.  I 

116.  I 

50  19.  2 

117.  8 

52  29.  0 

119.  7 

54  36.  4 

121.  8 

56  40.  9 

124.  I 

58  41.  6 

126.8 

60  37.  9 

129.8 

62  29.  0 

133-2 

64  13.  4 

137-1 

65  50.  2 

141- 5 

67  17.4 

146.5 

68  33-  0 

152.  I 

69  35-  2 

158.4 

70  21.  6 

165.2 

70  50-  3 

172.5 

27  03-  6 
29  24.  8 

31  45-  I 
34  04.  9 
36  23.  8 
38  41-  7 

40  58-  5 

43  14-  o 

45  28.  I 

47  40.  5 

49  51-  o 

51  59-  I 

54  04-  6 
56  06.  8 

58  05.  3 

59  59-  I 
61  47-  4 
63  29.  I 

65  02.  9 

66  27.  o 

67  39.  8 

68  39.  2 

69  23.  5 
69  50.  8 


71     0.0 


180.  o 


70     o.  o 


12° 


Az. 


loi.  3 
loi.  7 
102.  I 
102.  6 
103.0 

103- 5 
104.  I 
104.  7 

ioS-3 
105.9 
106.  6 

107.3 

108.  I 

109.  o 
109.9 
no.  9 

112.  o 

113.  2 
114-  5 
115- 9 
117.  4 
119.  2 
121.  I 

123.  2 
125.  6 
128.3 

131-3 
134-7 
138-6 

143.0 
147.9 
153-4 
159-4 
165.9 
172.9 


180.  o 


Alt. 


Az. 


O  /        1  o 


o  33-  I 
2  57.6 

5  22.  2 

7  46.3 
10  10.3 

12  33-8 

14  57-  I 
17  19.8 
19  42.  4 
22  04.  3 
24  25.8 

26  46.  6 
29  06.  9 
31  26.  4 

33  45-  I 
36  02.  8 
19.  7 


38 


40  35-  2 
42  49-  5 
45  02.  I 
47  13-  I 
49  21.  7 
51  28.2 

53  31-6 
55  31- 8 
57  27.8 

59  19-3 

61  04.  9 

62  43.9 

64  14.  5 

65  36.  o 

66  45.  9 

67  42.  8 

68  25.  2 
68  51.  2 


69 


o.  o 


102.  2 

102.  7 

103.  I 

103.  5 

104.  o 

104.  5 

105.  I 

105-7 
106.3 

106.  9 

107.  6 

108.  4 

109.  2 
no.  I 
III.  I 

1X2.  I 

113.  2 

114.  4 

115-  7 

117.  2 

118.  7 
120.  5 
122.  5 

124.  5 
127.  I 
129.  8 
132.8 
136.  2 
140.  I 

144.4 
149.  2 

i»-  5 
160.  3 
166.6 
173-2 


13° 


Alt. 


Az. 


o  /  o 


180.  O 


o  23 
2  47 
5  " 
7  34 
9  58 

12  21 

14  43 

17  05 
19  27 
21  48 
24  09 

26  29 
28  48 
31  07 
33  24 
35  41 
37  57 

40  II 

42  24 

44  35 
46  44 

48  51 
50  56 

52  57 
54  55 
56  49 
5838 

60  21 

61  57 

63  25 

64  44 

65  51 

66  46 

67  26 
67  51 


103.  2 
103.6 

104.  o 
104.  5 
105.0 

ioS-5 
106.  I 
106.  7 

107- 3 
108.  o 
108.  7 

109.5 
no.  3 
in.  2 

112.  2 

113.  2 

114- 3 

115.  6 

116.  9 
118.  4 

120.  o 

121.  8 
123.8 

126.  o 
128.5 
131.  2 
134-2 
137.6 

141- 5 

145-  7 
150-4 
155-6 
161.  2 
167.  2 
173-5 


14= 


Alt. 


Az. 


68 


o.  o    I 


80.  o 


o  13.6 

2  37-  I 
5  00.3 
7  23-1 
9  45-8 

12  08.  o 
14  29.  9 
16  51.  I 
19  12.  I 

21  32-  5 
23  52-  2 

26  11.3 
28  29.  7 

30  47-  r 
33  03-  9 
35  19-  2 
37  33-  7 

39  46.  6 
41  58.  I 
44  07.  8 
46  15-  5 
48  20.  8 
50  23.  5 

52  22.  9 
54  18.  8 

56  10.3 

57  56-  7 
59  37-3 

61  10.  7 

62  36.  I 

63  52.  o 

64  56-  9 

65  49-  5 

66  28.  I 
66  52.  o 


104.  2 

104.  6 

105.  o 

105.  5 

106.  o 

106.5 

107.  I 
107.7 
108.3 
109.  o 

109.7 

no.  5 

111.  4 

112.  3 

"3-3 
114.4 
"5-5 

116.  8 

118.  2 

119.  7 
121.  3 
123.  I 
125.2 

127.4 
129.8 
132.  6 

135-6 
139.0 

142.8 

146.9 

151-5 
156.6 
162.  o 
167.8 
173-8 


Hour 
Angle. 


h.  m. 


5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


67     o.  o  '180.  o   I  0     00 


In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


io6     LATITUDE  9°.     DECLINATION   CONTRARY   NAME  TO   LATITUDE. 


15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5 

50 
40 
30 
20 
10 

o  03.9 

2    26.  7 

4  49-3 
7  II- 5 
9  33-4 

105.2 

105.  6 

106.  0 

106.  5 

107.  0 

2  16.  2 

4  38.0 

6  59-  5 
9  20.  7 

106.  6 

107.  0 

107-  5 

108.  0 

2  05.  8 
4  26.9 
6  47-5 
9  07-9 

107.  6 

108.  0 

108.  5 

109.  0 

I  55-3 
4  15-  5 
6  35-5 
8  54-9 

loS.  6 
109.  0 
109.  5 
no.  0 

I  44-  7 
4  04.  I 
6  23.3 
8  41.7 

109.  6 
no.  0 
no.  5 
III.  0 

5     50 
40 
30 
20 
10 

5 
4 

00 
50 
40 
30 
20 

II  54.8 

14  15-  9 
16  36.  4 
18  56.  6 
21   16.  0 

107- 5 
108.  I 
108.  7 

109.4 
no.  I 

II  41.3 
14  01.  6 
16  21.  4 
18  40.  5 
20  59.  0 

108.5 
109.  I 
109.7 
no.  4 
III.  I 

II  27.7 

13  47-  2 
16  06.  0 
18  24.  3 
20  41.  8 

109.5 
no.  I 
no.  7 

111.  4 

112.  I 

II  13.9 
13  32-  4 
15  50-  4 
18  07.  6 

20  24.  3 

no.  5 
III.  I 

111.  7 

112.  4 

113.  I 

10  59.  9 
13  17-  5 
IS  34-  4 
17  50-  7 
20  c6.  3 

III- 5 
112.  I 

112.  7 

113- 4 
114.  I 

5     00 

4     50 

40 

30 

20 

10 

23  34-  7 

no.  8 

23   i6-9 

III.  9 

22  58-7 

112.  9 

22  40.  I 

113-9 

22  21.  I 

114.  9 

10 

4 
3 

00 
50 
40 
30 
20 
10 

25  52-9 
28  10.  3 

30  26.  7 

32  42-3 

34  56-  6 

37  09-  7 

111.  6 

112.  5 

113- 4 
114.  4 

115- 5 
116.  7 

25  34-  I 
27  50-4 
30  05-  7 
32  20.  0 

34  33-  I 
36  44.  9 

112.  7 

113.  6 
114- 5 
115-  5 

116.  6 

117.  8 

25  14.8 
27  30.  I 
29  44-  2 
31  57-3 
34  09.  I 
36  19.  7 

113- 7 
114.  6 

115- 5 
116.  6 

"7-7 
118.  9 

24  55-  2 
27  09.  2 
29  22.  2 

31  33-9 
33  44-  6 

35  53-  5 

114.  8 

115- 7 
116.  6 

117-  7 
118.8 
120.  I 

24  35-0 
26  47.  7 
28  59.  6 
31  10.  2 

33  19-4 
35  26.9 

"5-8 
116.  7 

"7-  7 
118.  8 
119.9 
121.  2 

4    00 
3     50 
40 
30 
20 
10 

3 
3 

00 
50 
40 
30 
20 
10 

39  21.3 
41  31-3 
43  39-  4 
45  45-  5 
47  49-  I 
49  49-  7 

118.  0 

119.  4 

120.  9 
122.  6 
124.4 
126.  4 

38  55-  2 
41  03.  7 
43   lo-  2 
45  14-  7 
47   i6.  4 
49  15-  2 

119.  I 

120.  5 
122.  I 
123.8 

125.7 
127.7 

38  28.  3 

40  35-  4 
42  40.  3 

44  43-  0 
46  42.  9 

48  39-  9 

120.  2 

121.  7 

123-3 

125.  0 

126.  9 
128.9 

38  00.  9 
40  06.  3 
42  09.  8 
44  10.  6 
46  09.  0 
48  03.  7 

121.  4 

122.  9 

124-  5 
126.  2 
128.  I 
130.  I 

37  32-9 
99  36-  7 
41  38-  5 
43  37-  6 
45  34-  0 
47  27.0 

122.5 

124.  0 

125.  6 
127.3 
129.  2 
131- 3 

3    00 
2     50 
40 
30 
20 
10 

2 
1 

00 
50 
40 
30 
20 
10 

51  47-3 
53  40.  9 
55  30-  I 

57  14-3 

58  52-  3 
60  23.  4 

128.  7 
131.  I 

133-9 
136.9 

140.3 
144.  0 

51   10.  7 

53  02.  3 

54  49-  2 
56  30.  9 

58  06.  5 

59  35-0 

130.0 
132.4 

135-2 
138.2 

141-  5 
145-2 

50  33-  3 
52  22.  8 

54  07.  5 

55  46-  9 

57  20.  0 

58  46.  I 

131.  2 

133-7 
136.4 

139-4 
142.7 
146.  <5 

49  55-  4 
51  42.  5 
53  25-  2 

55  02.  I 

56  33-  0 

57  56-  6 

132-4 
134-9 
137-6 
140.  6 
143.8 
147.4 

49  16.  4 

51  oi-  5 

52  41-9 

54  16.  7 

55  45-  3 
57  06.  6 

133-6 
136.  I 
138.8 

141-7 
144.9 
148.4 

2     00 
1     50 
40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 
10 

61  46.  I 

62  59.  4 
64  02.  0 

64  52-  5 

65  29.  6 

65  52-  4 

148.  I 
152.  6 

157-5 
162.  7 

168.3 

174.  I 

60  55-  3 

62  06.  3 

63  06.  6 

63  55-3 

64  30.  8 

64  52-  7 

149.  2 
153-6 
158.4 
163.  4 
168.8 
174-3 

60  04.  0 

61  12.  7 
62*10.  9 

62  57.  7 

63  32.  0 
63  53- 0 

150-3 
154.6 

159- 2 
164.  I 
169.  2 
174.  6 

59  12.4 

60  18.  7 

61  15.  2 

62  00.  I 
62  33.  2 
62  53.  2 

151- 3 
155-4 
159-  9 
164.  7 
169.  6 
174.8 

58  20.  I 

59  24-  6 

60  18.  8 
6r  02.  2 

61  34.  2 
61  53-  5 

152.  2 

156-3 
160.  6 
165.  2 
170.  0 
175-0 

1     00 
0     50 
40 
30 
20 
10 

0 

00 

66     0.  0 

180.  0 

65     0.0 

180.  0 

64    0.  0 

180.  0 

63     0.0 

180.  0 

62     0.  0  ii8o.  0 

1 

0     00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West, 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  fiom  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

• 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5    40 
30 
20 
10 

I  34.2 
3  52-6 
6  10.  9 
8  28.  4 

110.  5 

111.  0 
III.  4 
III.  9 

I  23.5 
3  41.3 
5  58.3 
8  15.  I 

III.  5 

111.  9 

112.  4 
112.  9 

I   13.  0 

3  29-5 
5  45-8 
8  01.5 

112.  5 
112.  9 
113- 4 
113-9 

I  02.3 
3  17-9 

5  33-^ 
7  47-7 

113- 5 
"3-9 
114.  4 
114.  9 

■ 

0  51.  6 
3  06.2 

5  20-3 
7  34- 0 

114-  5 
114.  9 

115- 4 

115-9 

5     40 
30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

10  45-  7 
13  02.  2 

15  18.  2 

17  33-7 
19  48.  0 
22  01.  6 

112.  5 

113.  I 

113- 7 

114.  4 

115-2 
116.  0 

10  31.2 
12  46.9 
15  01.7 

17  15-9 
19  29.  3 
21  41.  8 

113- 5 
114.  I 

114.  7 

115- 4 

116.  2 

117.  0 

10  16.  7 
12  31.  I 

14  45-  I 
16  58.  0 
19  10.  s 
21  21.  7 

114-5 

115.  I 

"5-7 

116.  4 

117.  2 

118.  0 

10  01.  9 

12  15.3 

14  28.  I 
16  39.9 
18  51.  I 
21  01.  I 

115- 5 
116. 1 

116.  7 

117-4 

118.  2 

119.  0 

9  47-  0 

II  59-3 
14  10.  8 
16  21.  6 
18  31.4 
20  40.  3 

116.5 
117.  I 

117.  7 

118.  4 

119.  2 

120.  0 

5     00 
4     50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

24  14.4 
26  26.  I 
28  36.  6 
30  45-  S 
32  53-7 
34  59-  7 

116.  8 
117. 8 

118.  8 

119.  9 
121.  0 
122.3 

23  53-4 
26  03.  7 
28  13.  I 
30  21.0 
32  27.3 
34  32.  I 

117.  9 

118.  8 

119.  8 

120.  9 
122.  0 

123-3 

23  32.0 
25  41.2 
27  49.  I 

29  55-  5 
32  00.4 

34  03.  7 

118.  9 

119.  8 
120.8 
121.  9 
123.  I 
124.4 

23  IO-3 
25  18.  0 

27  24-  7 
29  29.  7 

31  33-2 

33  34-  7 

119.  9 
120.8 

121.  8 

122.  9 
124.  I 
125.4 

22  48.  0 
24  54.  6 
26  59.  7 
29  03-  4 
31  05-3 
33  05-4 

120.  9 

121.  9 

122.  9 

124.  0 

125.  2 

126.  5 

4     00 
3     50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
30 
10 

37  04.  2 
39  06.  5 
41  06.  5 

43  03-  9 

44  58-  4 
46  49.  5 

123.  6 

125.  I 

126.  7 
128.  5 
130.4 

132-5 

36  34-  8 
38  35-6 
40  33-  9 
42  29.  4 
44  22.  I 
46  II.  3 

124.  7 
126.  2 
127.8 
129.  6 

131- 5 

36  04.  9 
38  03.  9 

40  00.  6 

41  54-  4 
43  45-  2 
45  32-4 

125.8 

127-3 
128.9 

130-7 
132.6 

134-7 

35  34-  5 

37  31-8 
39  26.  8 

41   18.  7 

43  07-  7 

44  53-  0 

126.8 
128.3 

130.  0 

131.  8 

133-7 
135-8 

35  03.  5 

36  59-  2 
38  52-3 
40  42.  6 
42  29.  5 
44  13-  0 

127.9 
129.4 

131-1 
132.9 
134.8 
136.9 

3     00 
2     50 
40 
30 
20 
10 

2    00 
1     50 
40 
30 
30 
10 

48  36.  9 

50  19.  8 

51  58-0 

53  3°-  7 

54  56-  9 
56  16.  I 

134-7 
137-2 

139-9 
142.8 
146.  0 
149.4 

47  56-6 
49  37-  5 

51  13-  5 

52  44-  0 

54  08.  2 

55  25.2 

135-8 

138.3 
141.  0 

143-9 
147.0 
150.4 

47  15-9 

48  54.  6 

50  28.  6 

51  56-8 

53  19-  I 

54  33-  9 

136.9 

139-4 
142.  0 
144.9 
147.9 

151-3 

46  34-  5 

48  II.  2 

49  43-  2 

51  09.  2 

52  29.  4 

53  42.  2 

138.0 
140.4 
143.0 
145-8 
148.8 
152.1 

45  52-3 

47  27.2 

48  57-  0 

50  21.2 

51  39-  I 

52  50-  2 

139- I 

141.5 

144.0 

146.8 
149.8 

153-0 

2     00 
1     50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

57  27.  5 

58  29.  9 

59  22.  6 

60  04.  5 

60  35.  2 
60  53.  7 

153- I 
157- I 
161.  3 
165.  8 
170.  4 
175-2 

56  34-  5 

57  34-  9 

58  25.9 

59  06.  5 
59  36-  0 
59  54-  0 

154.0 

157-9 
162.  0 

166.3 

170.8 

17s- 3 

55  41-3 

56  39-  9 

57  29-  3 

58  08.  2 

58  36.  9 
58  54-  2 

154-8 
158.6 
162.6 
166.8 
171.  I 
175-5 

54  47-  6 

55  44-4 

56  32-  3 

57  100 
57  37-  7 
57  54-  4 

155-6 

159-3 
163.2 

167.  2 

171. 4 

175-7 

53  53-6 

54  48.  7 

55  35-  I 

56  II.  9 

56  38-  4 
56  54-  6 

156.4 
159.9 

163-7 
167.6 
171.  7 
175-8 

1     00 
0     50 
40 
30 
20 
10 

0     00 

61     0. 0 

180.  0 

60    0. 0 

180.  0 

59     0-0 

I  So.  0 

58     0.0 

180.  0 

57     0-  0 

180.  0 

0     00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  Bast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


io8  lATITUDE  10°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

1 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

• 

0   / 

0 

h.  m. 

6  00 

• 

o  oo.  o 

90.  0 

0  10.  4 

89.0 

0  20.  8 

88.0 

0  31.2 

87.  0 

0  41.  7 

86.1 

6  00 

5  50 

2  27.7 

90.4 

2  38.1 

89.4 

2  48.4 

88.4 

2  58.8 

87 

5 

3  09-0 

86.5 

5  50 

40 

4  55-5 

90.9 

5  05-8 

89.9 

5  16.  I 

88.9 

5  26.4 

87 

9 

5  36-5 

86.9 

40 

30 

7  23.1 

91-3 

7  33-3 

90-3 

7  43-8 

89-3 

7  54-1 

88 

-> 

0 

8  04.  I 

87- 3 

30 

20 

9  50-8 

91.8 

10  01.3 

90.8 

10  II.  5 

89.8 

10  21.  7 

88 

8 

10  31.7 

87.8 

20 

10 

12  18.  4 

92.  2 

12  29.  0 

91.  2 

12  39-  3 

90.  2 

12  49.4 

89 

2 

12  59.4 

88.2 

10 

5  00 

14  46.  0 

92.7 

14  56.  6 

91.  6 

15  07.0 

90.  6 

15  17- I 

89 

6 

15  26.9 

88.6 

5  00 

4  50 

17  13-5 

93-1 

17  24.2 

92.  I 

17  34-  6 

91.  I 

17  44.8 

90 

0 

17  54-6 

89.0 

4  50 

40 

19  41.  0 

93-6 

19  51-9 

92.  6 

20  02.  4 

91-5 

20  12.  6 

90 

5 

20  22.  3 

89-4 

40 

30 

22  08.  3 

94.  I 

22  19.  4 

93-1 

22  30.  I 

92.  0 

22  40.  2 

90 

9 

22  50.  0 

89.9 

30 

20 

24  35-  7 

94.6 

24  46.  9 

93-6 

24  57-  6 

92-5 

25  08.  0 

91 

4 

25  17.8 

90-3 

20 

10 

27  02.  8 

95-1 

27  14.2 

94.  I 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  Xorth  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East;     j- 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West.  1 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


112        LATITUDE   10°.     DECUNATION  SAME   NAME  AS   LATITUDE. 


20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

O      / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0      / 

• 

0 

h.  m. 

6 

10 

I  OS- 3 

69.9 

I  16.  I 

68.9 

I  26.  6 

67.9 

I  37-3 

66.  9 

I  47-9 

65- g 

6  10 

6 

00 

3  24-3 

70.3 

3  34.  I 

69-3 

3  43-8 

68.3 

3  S3- 4 

67-3 

4  03.  0 

66.3 

6  00 

5 

50 

S  43-4 

70.7 

S  52-4 

69.  7 

6  CI.  I 

68.7 

6  09.8 

67.7 

6  18.5 

66.7 

5  50 

40 

8  03.0 

71.0 

8  II.  I 

70.  0 

8  18.9 

69.  0 

8  26.  7 

68.0 

8  34.3 

67.0 

40 

30 

10  22.  7 

71-3 

10  30.  0 

70.3 

10  36.  9 

69-3 

10  43-  7 

68.3 

10  50.  3 

67-3 

30 

20 

12  42.  9 

71.  6 

12  49.  2 

70.  6 

12  55-2 

69-5 

13  01.  I 

68-5 

13  06.  7 

67.5 

20 

10 

IS  03- 1 

71.8 

15  o8-  S 

70.8 

15  13-7 

69.7 

15  18.6 

68.7 

IS  23-3 

67-7 

10 

5 

00 

17  23.  5 

72.  0 

17  28.  2 

71.  0 

17  32.4 

69.9 

17  36.  4 

68.9 

17  40.  0 

67.8 

5  00 

4 

50 

19  44-  I 

72.  2 

19  47-  8 

71.  I 

19  SI- 2 

70.  0 

19  54.  2 

69.  0 

19  56.  8 

67.9 

4  50 

40 

22  04.  8 

72.3 

22  07.  7 

71-3 

22  10.  2 

70.  2 

22  12. 2 

69.  I 

22  13.  9 

68.0 

40 

30 

24  25.6 

72.4 

24  27.6 

71.4 

24  29.  I 

70-3 

24  30.  2 

69.  2 

24  30-  8 

68.1 

30 

20 

26  46.  s 

72- S 

26  47.  7 

71.4 

26  48.  2 

70.3 

26  48.  4 

69.  2 

26  47.9 

68.1 

20 

10 

29  07.  3 

72.  6 

29  07.  7 

71.4 

29  07.  2 

70-3 

29  06.  3 

69.  I 

29  04.  8 

68.0 

10 

4 

00 

31  28.4 

72.  6 

31  27.7 

71.4 

31  26.4 

70.  2 

31  24-  4 

69.  I 

31  21.  8 

67.9 

4  00 

3 

50 

33   49-  2 

72-5 

33   47-  6 

71-3 

33   45-  2 

70.  I 

33   42.  2 

68.9 

33   38.  6 

67. 7 

3  50 

40 

36  10.  2 

72.  s 

36  07.  6 

71.2 

36  04.  2 

70.  0 

36  00.  r 

68.7 

35  55-3 

67.5 

40 

30 

38  30.  9 

72.3 

38  27.4 

71.0 

38  22.9 

69.8 

38  17-6 

68.5 

38  II.  5 

67.2 

30 

20 

40  51-  7 

72.  I 

40  47-  0 

70.8 

40  41.  4 

69-5 

40  35.  0 

68.2 

40  27.  7 

66.9 

20 

10 

43  12.  2 

71.9 

43  06.  4 

70.5 

42  59-6 

69.  I 

42  51.9 

67.8 

42  43-  3 

66.4 

10 

3 

00 

4S  32-5 

71.6 

45  25.  5 

70.2 

45  17-6 

68.  7 

45  08.  5 

67-3 

44  58-  5 

65-9 

3  00 

2 

50 

47  52-  S 

71.2 

47  44-  2 

69.  7 

47  34-  9 

68.2 

47  24.  5 

66.8 

47  13-  I 

65-3 

2  50 

40 

50  12.  I 

-70.7 

50  02.  5 

69.  I 

49  SI- 9 

67.6 

49  39-  9 

66.1 

49  27.0 

64.6 

40 

30 

52  31-  I 

70.  I 

52  20.  4 

68.5 

52  c8.  9 

66.9 

SI  54.6 

65-3 

51  39-8 

63-7 

30 

20 

54  49-  8 

69.4 

54  37-3 

67.7 

54  23.  6 

66.0 

54  08.  3 

64.3 

53  SI- 7 

62.6 

20 

10 

57  07-  S 

68-5 

56  53-  5 

66.7 

56  37-9 

64.9 

56  20.  6 

63.  2 

56  02.  2 

61.4 

10 

2 

00 

SQ  24-  5 

67.4 

59  oS.  6 

65-5 

58  Si-o 

63-7 

58  31-9 

61.8 

58  II.  3 

60. 0 

2  00 

1 

50 

61  40.  2 

66.  I 

61  22.  2 

64.  I 

61  02. 3 

62.  2 

60  41.  I 

60.  3 

60  18.  0 

58.4 

1  50 

40 

63  54.6 

64.6 

63  34-  2 

62,4 

63  12.  I 

60.  4 

62  48.  2 

58.3 

62  22.  6 

56.4 

40 

30 

66  06.  9 

62.6 

65  44-  0 

60.  4 

65  19-  I 

58.2 

64  S2.  2 

56.1 

64  23.  9 

54- 0 

30 

20 

68  16.  8 

60.3 

67  so.  8 

57-9 

67  22.  9 

55-5 

66  52.  9 

53-3 

66  21.  3 

SI- 2 

20 

10 

1  70  23.  2 

57-3 

69  53-  7 

.54-8 

69  22.  2 

52.3 

68  49.  0 

50.0 

68  13.6 

47-8 

10 

1 

00 

72  25.0 

53-6 

71  51.6 

50-9 

71  16.  2 

48.  3 

70  38.  7 

46.  0 

69  59-  5 

43-7 

1  00 

0 

50 

74  20.  2 

48.9 

73  42.  2 

46.  I 

73  02.  2 

43-  5 

72  20.  2 

41.  I 

71  37-  I 

38.9 

0  50 

40 

76  06.  3 

42.8 

75  23.  5 

40.  0 

74  38.  6 

37-4 

73  51-9 

35-  I 

73  04.  I 

33- 0 

40 

30 

77  39-  2 

35- 0 

76  so.  7 

32.4 

76  00.  2 

30.  I 

75  09.  0 

28.0 

74  16.  7 

26.  2 

30 

20 

78  54.0 

25.2 

77  59-  7 

23.0 

77  04-  8 

21.  2 

76  08.  9 

19.  6 

75  12.  6 

18.2 

20 

10 

79  42.  8 

^3-3 

78  44.  4 

12.  0 

77  45-  8 

II.  0 

76  46.  9 

10.  I 

75  47-  9 

9-3 

10 

0 

00 

80  0. 0 

0.  0 

79  0.0 

0.  0 

78  0. 0 

0.  0 

77  0.0 

0.  0 

76  0.0 

0.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Soath  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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108.8 

30 

20 

53  46.  5 

103.9 

53  28.  3 

105-  5 

53  08.  7 

107.  I 

52  47-  9 

108.  7 

52  26.  0 

no.  2 

20 

10 

56  09.5 

105.2 

55  50-  0 

106.  9 

55  29-  2 

108.6 

55  07-  I 

no.  2 

54  43-  9 

III.  8 

10 

2    00 

58  31-  5 

106.  7 

58  10.  9 

108.5 

57  48.  6 

no.  3 

57  25.  I 

112.  0 

57  00-2 

113- 7 

2 

00 

1    50 

60  52.  4 

108.  4 

60  30.  I 

no.  3 

60  06.  2 

112.  2 

59  41-  0 

114.  0 

59  14  2 

115.  8 

1 

50 

40 

63  II.  6 

no.  4 

62  47.  7 

112.  4 

62  22.  0 

114.  4 

61  54-  7 

116.  3 

61  26.  I 

118.  2 

40 

30 

65  29.  0 

112.  7 

65  02.  9 

114.  9 

64  35- 0 

117.  0 

64  05.  4 

119.  0 

63  34-  6 

120.  9 

30 

20 

67  43-  9 

115-5 

67  15-3 

117.  8 

66  45.  0 

120.  0 

66  12.  9 

122.  I 

65  39-  I 

124.  I 

20 

10 

69  55-  2 

118.  8 

69  24.  0 

121.  3 

68  50.  6 

123.6 

68  15.  2 

125.9 

67  38.  5 

128.0 

10 

1     00 

72  02.  I 

122.  9 

71  27.4 

125.5 

70  50.  4 

128.0 

70  II.  9 

130-3 

69  31-  5 

132.4 

1 

00 

0    50 

74  02.  5 

128.  I 

73  23-  8 

130.8 

72  42.  5 

^33-3 

72  00.  0 

135-  6 

71  15.8 

137-7 

0 

50 

40 

75  53-  6 

134.  6 

75  09-  9 

137-3 

74  24-  3 

139.8 

73  37-  6 

142.  0 

72  49-  3 

144.0 

40 

30 

77  31-4 

142.8 

76  42.  2 

145.  4 

75  51-  8 

147-7 

75  oo-  5 

149.8 

74  08.  0 

151- 5 

30 

20 

78  49.  9 

153-3 

r?  55-  6 

155-  4 

77  oo-  5 

1-^7-  2 

76  04.  8 

158.  8 

75  08.  6 

160.  I 

20 

10 

79  41-  7 

165.9 

78  43-  3 

167.  I 

77  44-7 

168.  I 

76  45-  8 

169.  0 

75  46.  8 

169.8 

10 

0    00 

80    0.  0 

180.  0 

79     0.0 

180.  0 

78     0.0 

180.  0 

77     0.0 

180.  0 

76    0. 0 

180.  0 

0 

00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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114     LATITUDE   10°.     DECLINATION   CONTRARY  NAME  TO   LATITUDE. 


5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

1 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

50 

I  35-2 

95-4 

I  24.5 

96.4 

I  13.8 

97-3 

I  03.2 

g8-3 

0  52-5 

99-3 

5 

50 

40 

4    02.  I 

95-8 

3  51-2 

96.8 

3  40.2 

97-8 

3  29.2 

98.8 

3  i8-2 

99-8 

40 

30 

6  29.  0 

96-3 

6  17.9 

97-3 

6  06.  5 

98.  2 

5  55-  2 

99.2 

5  43-7 

100.  2 

30 

20 

8558 

96.7 

8  44-3 

97-7 

832.6 

98-7 

8  20.  9 

99-7 

8  08.  9 

100.  7 

20 

10 

II  22.  5 

97.2 

II  10.  6 

98.2 

10  58.  6 

99.2 

10  46.  4 

100.  2 

10  33-  9 

lOI.  2 

10 

5 

00 

13  48.  9 

97-7 

13  36.  7 

98.7 

13  24.  2 

99-7 

13  II.  6 

100.8 

12  58.  7 

loi.  8 

5 

00 

4 

50 

16  15.  2 

98.  2 

16  02.  7 

99-3 

15  49.  8 

100.3 

15  36-  6 

loi.  3 

IS  23.  3 

102.3 

4 

50 

40 

18  41.  2 

98.8 

18  28.  2 

99-8 

18  14.  8 

100.  9 

18  01.  3 

loi.  9 

17  47-  3 

102.  9 

40 

30 

21  07.  I 

99.4 

20  53-  7 

100.  4 

20  39.  9 

loi.  5 

20  25.  7 

102.  5 

20  11.  2 

103- 5 

30 

ao 

23  32.  8 

100.  0 

23  18.8 

lOI.  0 

23  04.  4 

102.  I 

22  49.  8 

103.  2 

22  34-  5 

104.  2 

20 

10 

25  58-  I 

100.  6 

25  43-  7 

loi.  7 

25  28.  8 

102.  8 

25  13-4 

103.9 

24  57.  6 

104.9 

10 

4 

00 

28  23.  I 

loi.  3 

28  08.  I 

102.  4 

27  52.  6 

103-5 

27  36.  6 

104.  6 

27  20.  I 

105-7 

4 

00 

3 

50 

30  47.  8 

102.  0 

30  32.  2 

103.  I 

30  16.  0 

104.3 

29  59-  4 

105.4 

29  42.  0 

106.  5 

3 

50 

40 

33  12.  I 

102.8 

32  55-  8 

103.9 

32  38-  9 

105.  I 

32  21.4 

106.  2 

32  03.  4 

107.3 

40 

30 

35  35-9 

103.6 

35  18.9 

104.  8 

35  01.3 

106.  0 

34  43-  0 

107.  I 

34  24-  I 

108.3 

30 

20 

37  59-  2 

104.5 

37  41-4 

105.7 

37  22.9 

106.  9 

37  03-  8 

108.  I 

36  43-  9 

109.3 

20 

10 

40  21.  9 

105-5 

40  03.  4 

106.  7 

39  43-  9 

107.9 

39  23-  8 

109.  I 

39  02.  9 

110.3 

10 

3 

00 

42  44.0 

106.5 

42  24.4 

107.8 

42  04.  0 

109.  0 

41  42.  9 

no.  3 

41  20.  9 

III.  5 

3 

00 

'4 

50 

45  05-  I 

107.  6 

44  44-  6 

108.  9 

44  23.2 

no.  2 

44  01.  0 

III.  5 

43  37-  7 

112.8 

2 

50 

40 

47  25.6 

108.8 

47  03.  9 

no.  2 

46  41.  2 

III.  6 

46  17.  7 

112.  9 

45  53-  2 

114.  2 

40 

30 

49  44-8 

no.  2 

49  21.  8 

III.  6 

48  57-  9 

113.  0 

48  43-  4 

114.  4 

48  07.  I 

115.8 

30 

20 

52  02.  8 

III.  7 

51  38-4 

113.  2 

51  12-9 

114.  7 

50  46.  7 

116.  I 

50  19.  2 

"7-5 

20 

10 

54  19-0 

113-  4 

53  53-4 

114.  9 

53  26.  3 

116.  5 

52  58-3 

117.  9 

52  29.0 

119.  4 

10 

2 

00 

56  33-  8 

IIS- 3 

56  06.  I 

116.  9 

55  37-  3 

118.  5 

55  07-  6 

120.  0 

54  36-  4 

121.  5 

2 

00 

1 

50 

58  46.  I 

117- 5 

58  16.6 

119.  2 

57  45-  8 

120.  8 

57  14- 0 

122.  4 

56  40.  9 

123.9 

1 

50 

40 

60  55.  7 

120.  0 

60  24.  0 

121.  7 

59  51-0 

123.4 

59  17-0 

125.0 

58  41-  6 

126.  6 

40 

30 

63  01.  8 

122.8 

62  27.  9 

124.  6 

61  52.4 

126.3 

61   15.  7 

128.  0 

60  37.  9 

129.  6 

30 

20 

65  03.  8 

120.  I 

64  26.  8 

128.0 

63  48.  7 

129.7 

63  09.4 

131-  4 

62  29.  0 

133-0 

20 

10 

67  00.  0 

129.9 

66  20.  4 

131-8 

65  39-  2 

^33-6 

64  56-  8 

135-3 

64  13-4 

136.9 

10 

1 

00 

68  49.  7 

134-5 

68  06.  4 

^3^-3 

67  22.  I 

138.  I 

66  36.  7 

139.  8 

65  50-  2 

141.  4 

1 

00 

0 

50 

70  30.  2 

139.  8 

69  43.  8 

141.  6 

68  55.  6 

143-3 

68  07.  0 

144.  9 

67  17- 5 

146.4 

0 

50 

40 

71  59-  7 

146.  0 

71  09.  0 

147-7 

70  17.  7 

149-3 

69  25.  8 

150.  7 

68  33.  0 

152.0 

40 

30 

73  14- 6 

153-2 

72  20.  5 

154-7 

71  25.9 

156.0 

70  30.  9 

157-3 

69  35-  2 

158-3 

30 

20 

74  II.  6 

161.  4 

73  14-  5 

162.5 

72  17.  I 

163-5 

71  19.6 

164.4 

70  21.  6 

165.  2 

20 

10 

74  47-  7 

170-5 

73  48.  4 

171.  I 

72  49.  2 

171.  6 

71  49-  7 

172.  0 

70  so.  3 

172.4 

10 

0 

00 

75     0.0 

180.  0 

74     0.0 

180.  0 

73     0.0 

180.  0 

72     0. 0 

180.  0 

71     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settinc  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  .South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5 

50 
40 
30 
20 
10 

0  41.  8 
3  07- 0 

s  32.1 

7  56.8 
10  21.  4 

100.3 

100.  7 

101.  2 

loi.  7 

102.  2 

0  31. 1 

2  55-8 

5  20.3 

7  44.  6 

10  08.  6 

101.3 

101.  7 
102.2 

102.  7 
103.2 

0  20.  4 

2  44-5 
S08.5 

7  32.2 

9  55-6 

102.3 
102.  7 
103.2 

103-7 
104.  2 

0  09.  6 
2  33-2 
4  56-7 
7  19-7 
9  42.4 

103-3 

103-7 

104.  2 

104.7 

105.  2 

2  21.  9 

4  44-7 
7  07-1 
9  29.  2 

104.7 
105. 1 

105.  6 

106.  a 

5    50 
40 
30 
20 
10 

5 

1 

00 
50 
40 
30 
20 
10 

12  45-  5 
15  09.  6 

17  Zi-  I 
19  56.  2 
22  19.  0 
24  41.3 

102.  8 

103-3 

103-  9 

I04-5 
105.  2 

105  9 

12  32.  2 

14  55-  5 
17  18.4 
19  40.  9 
22  03.  0 
24  24.  6 

103.8 

104- 3 
105.  0 

105.  6 

106.3 

107.  0 

12  18.6 
14  41.4 

17  03-  5 
19  25-4 
21  46.  6 
24  07.  4 

104.7 

105-3 
106.  0 

106.  6 

107-3 
108.  I 

12  04.8 
14  26.  8 
16  48.  3 
19  09.  4 
21  29.  8 
n  49-  7 

105-7 
106.3 

107.  0 

107.  6 

108.3 

109.  I 

II  50.  8 
14  12.  I 
16  32.8 

18  53-  I 
21   12.  7 

23  31-7 

106.  7 
107.3 
108.  0 
108.  7 
109.4 
no.  2 

5    00 
4    50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

27  03.  0 

29  24.  2 
31  44.6 
34  04.  4 
36  23.3 
38  41-3 

106.  7 

107-5 
108.  4 

109.4 

no.  4 

III.  5 

26  45-  5 
29  05-  7 
31  25.4 
Zi  44.1 
36  01.9 
38  18.9 

107.8 
108.6 
109.5 
no.  5 

111.  5 

112.  7 

26  27.  4 
28  46.  9 

31  05-  5 
ZZ  23-  3 
35  40.  0 
37  55-7 

108.  9 
109.7 
no.  7 
III. 7 
112.  7 

113-9 

26  09.  0 
28  27.5 
30  45-  I 
ZZ  01.  8 
35  17-4 
37  32- 0 

109.9 
no.  8 

111.  8 

112.  8 

"3-9 

115.  I 

25  50-0 
28  07.5 
30  24.  I 
32  39-  8 
34  54-  3 
37  07.  5 

III.  0 

111.  9 

112.  9 

"3-9 

115.  0 

116.  2 

4    00 
3    50 
40 
30 
20 
10 

3 
2 

00 
50 
40 
30 
20 
10 

40  58.  I 

43  13- 7 
45  27-  7 
47  40.  2 

49  5°-  7 
51  58.  8 

112.  7 
114.  0 

115- 5 

117.  I 

118.  8 
120.  7 

40  34.  4 
42  48.  6 

45  01-5 
47  12.5 
49  21.  2 

51  27.7 

114.  0 

115-3 
116.  8 
118.  4 
120.  2 
122.  2 

40  10.  I 
42  23.  I 
44  34-  3 
46  43-  7 
48  50.  8 

5i_55:J> 

115-2 
116.  5 
118.  I 

"9-7 

121.  5 

123-5 

39  45-  0 
41  56.6 
44  06.  4 
46  14.  2 
48  19.  6 
50  22.4 

116.  4 
117. 8 

119-3 

121.  0 

122.  8 
124.8 

39  19-3 
41  29.  4 

43  37-  8 
45  44- 0 
47  47-  7 
49  48. 6 

"7-5 

119.  0 

120.  5 
122.  2 
124.  I 
126. 1 

3    00 
2    50 
40 
30 
20 
10 

2 

1 

00 
50 
40 
30 
20 
10 

54  04.  4 
56  06.  6 

58  05.  I 

59  59-  0 
61  47-  2 
63  29.0 

122.  9 

125-3 
128.  I 

131.  I 

134.6 

138.4 

53  31-  I 
55  31-4 
•57  27.5 
59  19- 0 

61  04.  7 

62  43.6 

124.4 
126.8 
129.  6 
132.6 
136.  I 

139-9 

52  57- 1 
54  55-  2 
56  49.  0 

58  38-  0 

60  21.  I 

61  57-3 

125-7 
128.2 
130.9 
134.0 

137-5 
141-3 

52  22.  0 
54  18.  0 

56  09.  6 

57  56-3 
59  36.  8 
61  10.  4 

127.  I 
129.  6 

132.3 
135-4 
138.  8 
142.  6 

51  46.  2 

53  39-  9 
55  29-  3 

57  13-5 

58  51-8 
60  22.  7 

128.4 
130.9 
"^ZZ-  6 
136.7 
140.  I 

143.8 

2    00 
1    50 
40 
30 
20 
10 

1 

0 

00 
50 
40 
30 
20 
10 

65  02.  8 

66  27.  0 

67  39-  7 

68  39.  2 

69  23-  5 
69  50.  8 

142.8 

147-8 

153-3 

159-3 
165.9 

172.8 

64  14. 5 

65  35-  8 

66  4^9 

67  42.  9 

68  25.  2 
68  51.2 

144-2 
149.  I 

154-  4 
160.  2 
166.6 
173.2 

63  25.  5 

64  44.  0 

65  51-5 

66  46.  4 

67  26.  7 
67  51.6 

145-5 

150-3 

155-5 
161.  I 

167.  2 
173-5 

62  35-  8 

63  51-9 

64  56.8 

65  49-  4 

66  28.  I 
66  52.  0 

146.8 

151- 4 

156-5 
161.  9 

167.7 

173-8 

61  45-  7 

62  59. 2 
64  01.  8 

64  52-  3 

65  29-  5 
65  52-5 

147-9 
152-5 
157-4 
162.  7 
168.2 
174.  I 

1    00 
0    50 
40 
30 
20 
10 

0 

00 

70    0.0    180.0 

6g     0. 0 

180.  0 

168     0.  0    180.  0 

1 

i 

67     0. 0 

180.  0 

66     0.  0 

180.  0 

0    00 

In  North  dcrStration.  when  the  star  is  rising  or  Ea? 
and  when  the  star  is  setting  or  West  of  the  meridian,  t 

In  South  dwiilRftion,  when  the  star  is  rising  or  Ea; 
and  when  the  star  is  setting  or  West  of  the  meridian,  t 

In  .^ 

;  of  the  meridian,  the  tabulated  azimuths 

e  tabulated  azimuths  are  reckoned  from 

of  the  meridian,  the  tabulated  azimuths 

1  e  tabulated  azimuths  are  reckoned  from 

are  reckoned  from  North  to  East; 
North  to  West. 

are  reckoned  from  South  to  East; 
South  to  West. 

1^ 

50'   5- 

y,'j 

ii6    LATITUDE  10°.     DECUNATION  CONTRARY  NAME  TO  LATITUDE. 


15° 

16° 

17° 

18° 

19° 

1 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

1 

5    40 
30 

to 

10 

2    lO.  5 

4  32-6 
6  54-3 
9  IS- 7 

105.6 
106. 1 

106.  7 

107.  2 

I  59-1 
4  20.5 
6  41.5 
9  02.  I 

106.  6 

107.  I 

107.  6 

108.  I 

I  47-7 
4  08.  2 

6  28.5 
8  48.3 

107.  6 

108.  I 
108.6 

109.  I 

I  36.  I 
3  55-8 
6  15-3 
8  34.  4 

108.6 
log.  I 
log.  6 
no.  I 

I  24.7 
3  43-6 
6  02.  2 
8  20.1 

log.  6 
no.  I 
no.  6 
in.  I 

5 

40 
30 
20 
10 

5    00 

11  36.6 

107.7 

II  22. 2 

108.  7 

II  07.  6 

109.  7 

10  52.8 

no.  7 

10  37.8 

111.7 

5 

00 

4    50 
40 
30 
30 
10 

13  57-  I 
16  17.  0 

18  36.  5 
20  55-2 
23  13-3 

108.3 
log.  0 
109.7 
no.  4 
III.  2 

13  41.8 
16  01.  0 
18  19.6 
20  37.4 
22  54-  5 

109.3 
no.  0 
no.  7 

111.  4 

112.  2 

13  26.4 
15  44.6 
18  02.  2 
20  19.  I 
22  35.2 

no.  3 

111.  0 
III. 7 

112.  5 

^^3-3 

13  10.6 
15  28.0 
17  44-6 
20  00.  5 
22  15.6 

III. 3 
112.  0 
112.  7 
"3-  5 
114- 3 

12  54-7 
15  II-  I 
17  26.  7 
19  41.  6 
21  55-6 

112.  3 

113.  0 
113- 7 
114- 5 
115-3 

4 

50 
40 
30 
20 
10 

4    00 

3    50 

40 

25  30.6 
27  47.  I 
30  02.  6 

112.  0 
112.  9 

"3-9 

25  10.8 
27  26.3 
29  40.  6 

113.  I 

114.  0 

115.  0 

24  50-  5 
27  04.  8 

29  18.  I 

114.  2 

115-  I 
116.  I 

24  29.  8 
26  42.  9 
28  55.0 

115- 2 

116.  I 

117.  I 

24  08.  7 
26  20.  7 
28  31.6. 

116.  2 

117.  2 

118.  2 

4 
3 

00 
50 

40 

30 
30 
10 

32  17.  I 
34  3°-  4 
36  42.3 

115-0 

116.  I 

117.  4 

31  54-  I 
34  06.  0 
36  16.  7 

116.  I 

117.  2 

118.  5 

31  30-  2 
33  41-  0 
35  50-3 

117.  2 

118.  3 

119.  6 

31  05.  8 
33  15-4 
35  23.3 

118.  2 

119-4 
120.  7 

30  41-  I 
32  49-  3 

34  55-7 

119- 3 

120.  5 

121.  8 

30 
20 
10 

3    00 
3    50 
40 
30 
30 
10 

38  52.  8 
41  01.  5 
43  08.  2 
45  12.7 
47  14-7 
49  13- 7 

118.  7 

120.  I 

121.  7 
123-4 

125-3 
127.4 

38  25.6 
40  32.  9 
42  38.0 

44  41-  0 
46  41.  0 
48  38-  3 

119.  8 

121.  3 

122.  9 
124.  6 
126.  5 
128.6 

37  57-8 
40  03.  5 
42  07.  I 
44  08.  3 
46  06.  7 
48  01.  8 

120.  9 
122.  4 
124.  0 
125.8 
127.7 
129.8 

37  29.4 
39  33-  5 
41  35-5 
43  34-  9 
45  31-5 
47  24.  8 

122.  I 
123.6 
125.  2 
127.  0 
128.9 
131-0 

37  00.4 
39  02.  9 
41  03.3 

43  00.  9 

44  55-  8 
46  47-  2 

123.  2 

124.  7 
126.  3 
128.  I 
130.0 
132-1 

3 
3 

00 
50 
40 
30 
30 
10 

3     00 
1    50 
40 
30 
30 
10 

51  09.  4 

53  oi-  6 

54  48.  2 
56  30-  I 

58  05.  8 

59  34-  3 

129.7 
132.  2 

134-9 
137-9 
141-3 
145.0 

50  31-8 
52  21.5 

54  06.  3 

55  45-  9 

57  19-  I 

58  45-  5 

130.9 

133-4 
136.  I 
139.2 
142.5 
146.  I 

49  53-  6 
51  40.  9 
53  23.  7 

55  01.  0 

56  32.0 

57  55-9 

132.  I 
134.  6 

137-3 
140.3 
143.  6 
147.2 

49  14-  4 

50  59-  9 
52  40.4 

54  15-  4 

55  44-  2 
57  05.  7 

133-3 
135-8 

138- 5 
141-  5 
144.  7 
148.3 

48  34.  9 

50  18.  I 

51  56-6 

53  29.  3 

54  55-  9 
56  15-3 

134-4 
136.9 
139.6 
142.  6 
145-8 
149-3 

3 

1 

00 
50 
40 
30 
30 
10 

1     00 
0     50 
40 
30 
20 
10 

60  54.8 

62  05.  7 

63  06.  4 

63  55- 0 

64  30.  8 

64  52-  7 

149-0 

153-5 
158.  2 

163-  3 
168.7 

174-3 

60  03.  5 

61  12. 4 

62  10.  7 

62  57.6 

63  32.  0 
63  52- 9 

150.  I 
154-4 
159-  I 
164.  0 
169.  2 

174-5 

59  II- 8 

60  18.  4 

61  14.  9 

62  00.  0 

62  ss-  I 
62  53.  2 

151-1 
155-3 
159.  8 
164.  6 
169.  6 
174-7 

58  19-4 

59  24.  0 

60  18.  5 

61  02.  I 

61    34.  L 

61  53-5 

152.  I 
156.  2 
160.  5 
165.  I 
170.  0 
174.9 

57  26.  9 

58  29.  3 

59  22.3 
■  60  04.  2 

60  35.  I 
60  53-  7 

153-0 

157-0 
161.  2 

165-  7 
170.3 

175- I 

1 
0 

00 
50 
40 
30 
30 
10 

0     00 

65     0.0 

180.  0 

64    0. 0 

180.  0 

63     0.0 

180.  0 

62     0. 0 

180.  0 

61     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risiner  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settin?  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE   10°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE.     117 


20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5    40 
30 
20 
10 

I  13.  I 

3  31-2 

5  48.9 
8  06.0 

no.  6 
III.  0 

111.  5 

112.  I 

I  01.  6 

3  18.7 
5  35-4 
7  51-6 

111.  6 

112.  0 
112-  5 

113.  I 

0  49-9 
3  06.  2 
5  21.9 

7  37-2 

112-  S 

113-  0 

113- 5 
114.  0 

0  38.4 

2  53-5 
5  08.3 

7    22.5 

113- 5 

114.  0 

114-  5 

115.  0 

0  26.  8 
2  40.  8 
4  54-6 
7  07.8 

114-  5 
114- 9 

115-  4 
116.  0 

5    40 
30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

10  22.  6 
12  38.  6 

14  54-  0 
17  08.  5 
19  22.  3 
21  35-2 

112.  7 

^^3-3 
114.  0 
114.  7 

IIS-  S 
116.  3 

10  07-  3 
12  22.  2 
14  36-  6 
16  50.  I 
19  02.  8 
21  14.  5 

113- 7 
114- 3 

115.  0 

IIS- 7 

116.  5 

117-3 

9  SI- 8 
12  05.  6 
14  18.  9 
16  31.  2 
18  42.  8 
20  53-  3 

114.  6 

115- 3 
116.  0 
116.  7 

117- 5 
118.  3 

9  36.0 
n  48.  8 
14  01.  0 
16  12.  2 
18  22.  6 
20  31.9 

115.  6 

116.  3 
116.  9 

117- 7 
118.  5 

119- 3 

9  20.  2 
II  31.9 
13  42.  9 

IS  52-9 

18  02.  I 
20  10.  I 

116.  6 

117- 3 
117- 9 
118.  7 

119- 5 
120.3 

5    00 
4    50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

23  47-  2 
IS  57-9 
28  07.  6 

30  15-  7 
32  22.  5 

34  27.  S 

117.  2 

118.  2 

119.  2 

120.  3 

121.  5 

122.  8 

23  25.  2 
25  34-  7 
27  43-  I 
29  49-  9 
31  55-3 
33  58-  7 

118.  2 

119.  2 

120.  3 

121.  4 

122.  6 
123.9 

23  02.  9 
25  II.  I 
27  18.  I 
29  23.  6 

31  27-  s 

33  29-  5 

119.  2 

120.  2 

121.  3 

122.  4 

123-7 
125.  0 

22  40.  2 

24  47-  I 
26  52.  7 
28  56.  8 
30  59-  3 
32  59.  8 

120.  2 

121.  2 
122.3 

123-  4 

124-  7 
126.  0 

22  17.  I 
24  22.  7 
26  27.  0 
28  29.  5 
30  30.  5 
32  29.  5 

121.  2 

122.  3 
123- 3 

124-5 

125-7 
127.  i 

4    00 
3    50 
40 
30 
20 
10 

3    00 
3    50 
40 
30 
20 
10 

36  30.  6 

3831-7 
40  30.  4 
42  26.  2 

44  19-  2 
46  08.  4 

124.  2 

125-7 
127.  4 

129.  2 
131.  I 
133-  2 

36  00.  4 

37  59-  7 
39  56.  7 
41  51.0 
43  42.  0 
45  29- 7 

125-3 
126.8 
128.5 

130.3 
132.  2 

134-3 

35  29-  6 
37  27.3 
39  22.  7 
41  15.  I 

43  04-  4 

44  SO-  0 

126.  4 
127.9 
129.  6 
131- 3 
133-3 
13s- 4 

34  58.  3 
36  54-  4 
38  47-  9 
40  38.  7 
42  26.  0 
44  09.  7 

127.4 

129.  0 

130.  6 
132-4 
134-3 
136-4 

34  26.  4 
36  20.  8 
38  12.  7 

40  01.  6 

41  47-  I 
43  29-  0 

128.5 
130.  I 
131- 7 
133- S 
135-4 

137- S 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1     50 
40 
30 
20 
10 

47  54-  3 
49  35-  6 

51  11.9 

52  42.  6 

54  07.  0 

55  24-  3 

135- S 

138.0 
140.7 

143-  6 
146.7 
150.  I 

47  13-3 

48  52-  s 

50  26.  7 

51  55-4 

53  17-  7 

54  32-  9 

136.6 

139-  I 
141.  7 
144.  6 

147-7 
151.  0 

46  31-  7 

48  08.  8 

49  41-  I 

51  07.  6 

52  28.  0 

53  41-  I 

137-6 
140.  I 

142.7 
145.  6 

148.  6 

151.9 

45  49-  6 

47  24-  8 

48  54  9 

50  19-  5 

51  37.  7 

52  49-  2 

138.6 
141.  I 

143-7 
146.  5 

149.5 
152-7 

45  06.  9 

46  40.  0 

48  08.  3 

49  30.  8 

50  47-  2 

51  56-  6 

139-7 
142.  2 

144-7 
147.5 
150-5 
153-6 

2    00 
1     50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

56  33-  8 

57  34-  3 

58  25.  s 

59  06.  2 
59  36.  0 
59  54-  0 

153.8 

157-7 
161.  8 
166.2 
170.7 
175-3 

55  40.  4 

56  39-  2 

57  28.  8 

58  08.  I 
58  36.  8 
58  54-  2 

154.  6 

158.4 
162.  5 
166.7 
171.  0 

175-5 

54  46.  8 

55  43-  9 

56  31-9 

57  09.  7 
57  37-  6 
57  54-  4 

155-4 
159- I 
163.  0 

167.  I 
171.  3 
175- 6 

53  52.  8 

54  48.  2 

55  34  8 

56  II.  6 
56  38-  3 
56  54-  6 

156-  I 
159-7 
163.6 

167-  5 
171.  6 
175-8 

52  58-  5 

53  52-  3 

54  37-  6 

55  13.  I 
55  39-  I 
SS  54-  8 

156.9 
160.  4 
164.  I 
167.9 
171.  9 
175-9 

1     00 
0    50 
40 
30 
20 
10 

0    00 

60    0.  0 

180.  0 

59     0.  0    180.  0 

58     0.  0 

180.  0 

57     0.0 

180.  0 

56     0.  0 

180.0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  EJast  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6 

00 

o  oo.  o 

90.  0 

0  II.  4 

89.0 

0  22.  9 

88.0 

0  34.3 

87.1 

0  45.  8 

86.1 

6 

00 

5 

50 

2    27.  2 

90-5 

2  38.7 

89-5 

2  50-  0 

88.5 

3  OI-4 

87-5 

3  12.  6 

86.5 

5 

50 

40 

4  54-5 

91.  0 

5  05-9 

90.  0 

5  17-3 

89.0 

5  28.6 

88.0 

5  39-8 

87.0 

40 

30 

7  21.  6 

91.4 

7  33-  I 

90.  4 

7  44-  4 

89.4 

7  55-7 

88.4 

8  06.7 

87.4 

30 

20 

9  48.9 

91.9 

10  00.  4 

90.9 

10  II.  8 

89-9 

10  22.  9 

88.9 

10  33.  9 

87.9 

20 

10 

12  16.  0 

92-4 

12  27.  6 

91.  4 

12  38.  9 

90.4 

12  49.  9 

89-4 

13  01.  0 

88.4 

10 

5 

00 

14  43-  I 

92.9 

14  54-  8 

91.9 

IS  06.  2 

90.9 

IS  17-4 

89-9 

IS  28.  3 

88.9 

5 

00 

4 

50 

17  10.  I 

93-4 

17  21.9 

92.  4 

17  33-4 

91.  4 

17  44.  6 

90.  4 

17  55-4 

89-3 

4 

50 

40 

19  37-1 

94.0 

19  49.  0 

92.9 

20  00.  7 

91.9 

20  II.  9 

90.9 

20  22.  7 

89.8 

40 

30 

22  03.  8 

94-  5 

22  16.  0 

93-  5 

22  27.  7 

92.  4 

22  39.  I 

91-  4 

22  49.  9 

90-3 

30 

i 

20 

24  30-  6 

95- I 

24  42.  9 

94.  0 

24  54-9 

92.9 

25  06.  3 

91.9 

25  17.  2 

90.8 

20 

10 

26  57.  2 

95-7 

27  09.  8 

94.  6 

27  21.  8 

93-5 

27  33-  4 

92.4 

27  44.4 

91-3 

10 

4 

00 

29  23.  7 

96.3 

29  36.  5 

95-2 

29  48.  8 

94.  0 

30  00.  5 

92-9 

30  II.  6 

91.8 

4 

00 

3 

50 

31  49.  8 

96.9 

32  03.  I 

95-8 

32  15-  6 

94.  6 

32  27.  5 

93-  5 

32  38-  8 

92-3 

3 

50 

40 

34  16.  0 

97.6 

34  29.  S 

96.  4 

34  42-  3 

95-3 

34  54-  5 

94.  I 

35  05.  9 

92-9 

40 

30 

36  41-8 

98-3 

36  55-  7 

97.  I 

37  08.  8 

95-9 

37  21.  2 

94-  7 

37  32.8 

93-4 

30 

20 

39  07-  4 

99.  I 

39  21.  7 

97.8 

39  35-3 

96.6 

39  47-  9 

95-3 

39  59-  8 

94-0 

20 

10 

41  32.  6 

99.9 

41  47-4 

98.6 

42  01.3 

97-3 

42  14-  5 

96.  0 

42  26.  6 

94-7 

10 

3 

00 

43  57-4 

100.  8 

44  12.  8 

99-  5 

44  27.4 

98.  I 

44  40.  8 

96.7 

44  53-  4 

95-4 

3 

00 

3 

50 

46  21.8 

loi.  7 

46  37-  8 

100.  4 

46  52.  8 

98.9 

47  06.  9 

97-5 

47  19-8 

96.  I 

2 

50 

40 

48  45-  7 

102.  8 

49  02.  6 

lOI.  4 

49  18.  2 

99-9 

49  32-  8 

98.4 

49  46.  2 

96.9 

40 

30 

51  08.  9 

104.  0 

51  26.  5 

102.  5 

51  43-  0 

100.  9 

51  58.  I 

99-3 

52  12.  I 

97.7 

30 

20 

53  31-  4 

ioS-3 

53  50.  I 

103-7 

54  07.  5 

102.  0 

54  23.  4 

100.  4 

54  38.  0 

98.7 

20 

10 

55  53-  0 

106.  7 

56  12.8 

105.  0 

56  30.  9 

103-3 

56  47-  9 

loi.  5 

i7  03.  2 

99-8 

10 

2 

00 

58  13-  5 

108.3 

58  34-  4 

106.  5 

58  54-  I 

104.  7 

59  II- 9 

102.  8 

59  28.  2 

100.  9 

2 

00 

1 

50 

60  32.  5 

no.  I 

60  54-  9 

108.  2 

61  15.  8 

106.3 

61  34.  9 

I04-3 

61  52.  2 

102.  3 

1 

50 

40 

62  49.  8 

112.  3 

63  14.  0 

no.  2 

63  36.  6 

108.  2 

63  57-  2 

106.  0 

64  15-  7 

103.9 

40     1 

30 

65  04.  8 

114.  7 

65  31-  I 

112.  6 

65  55-4 

no.  4 

66  17.  8 

108.  I 

66  38.  I 

105-  7 

30 

20 

67  17.0 

117.  7 

67  45-  7 

115-4 

68  12.  5 

113.  0 

68  37-  0 

no.  S 

68  59.  I 

107.9 

20 

10 

69  25.  2 

121.  2 

69  56.  8 

118.  7 

70  26.  0 

116.  2 

70  53-  5 

113- 5 

71  18.  0 

no.  7 

10 

1 

00 

71  28.  5 

125.5 

72  03.  5 

122.  9 

72  36.  5 

120.  I 

73  06.  7 

117.  2 

73  34-  4 

114.  I 

1 

00 

0 

50 

73  24.  4 

130.  7 

74  03.  5 

128.  0 

74  40.  2 

125.  I 

75  14-  8 

121.  9 

75  46-  5 

118.  5 

0 

50 

40 

75  10.  5 

137-3 

75  54-  4 

134- 5 

76  36.  4 

131-5 

77  15-  6 

128.2 

77  52-3 

124-5 

40 

30 

76  42.  7 

145-4 

77  31-5 

142.  8 

78  19.  2 

139-9 

79  04.  S 

136.5 

79  47-  5 

132.7 

30     ' 

20 

77  55-  8 

155- 4 

78  50.  I 

153-3 

79  43-  3 

150.8 

80  35-  2 

147-8 

81  25.  3 

144-3 

20     i 

10 

78  43-  4 

167.  I 

79  41.  7 

165.9 

80  39.  9 

164.4 

81  37-4 

162.  6 

82  34-  5 

160.3 

10 

0 

00 

79    0.0 

180.  0 

80    0.  0 

180.  0 

81     0.  0 

180.  0 

82     0. 0 

180.  0 

83     0.  0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risinR  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settinR  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0   / 

0 

0      / 

0 

0   / 

0 

0      / 

0 

0   / 

0 

h. 

m. 

6 

00 

0  57-1 

85.1 

I  08.  s 

84.  I 

I  20.  0 

83.1 

I  3^-3 

82.  2 

I  42.  6 

81.2 

6 

00 

5 

50 

3  24-0 

85.6 

3  35-1 

84.6 

3  46-2 

83.6 

3   57-2 

82.6 

4  08.3 

81.6 

5 

50 

40 

5  50-7 

86.0 

6  01.  7 

8s.  0 

6  12.  6 

84.1 

6  23.3 

83.1 

6  34.0 

82.1 

40 

30 

8  17.8 

86.4 

8  28.4 

85-4 

8  39.0 

84-5 

8  49-5 

83- 5 

8  59-9 

82.  s 

30 

20 

10  44.7 

86.9 

10  55-  2 

85-9 

II  05.  7 

84-9 

II  15.9 

83-9 

II  25.9 

82.9 

20 

10 

13  II.  8 

87.4 

13  22.  2 

86.4 

13  32-4 

85-4 

13  42.  4 

84.4 

13  52-2 

83-3 

10 

5 

00 

15  38.  9 

87.8 

15  49.  2 

86.8 

15  59-3 

85.8 

16  09.  0 

84.8 

16  18.4 

83-7 

5 

00 

4 

50 

18  06.  0 

88.3 

18  16.3 

87.2 

18  26.  2 

86.2 

18  35-7 

85-2 

18  44.  9 

84.  I 

4 

50 

40 

20  33.  2 

88.8 

20  43.  2 

87.7 

20  53.  I 

86.7 

21  02.  4 

85.6 

21  II. 4 

84-5 

40 

30 

23  00.  4 

89.  2 

23  10.  5 

88.  I 

23  20.  I 

87.1 

23  29.  2 

86.0 

23  38-  0 

84.9 

30 

30 

25  27.  6 

89.7 

25  37-6 

88.6 

25  47-2 

87-5 

25  56-  I 

86.4 

26  04.  7 

85-3 

20 

10 

27  54-9 

90.  I 

28  04.  8 

89.0 

28  14.3 

87.9 

28  23.  2 

86.8 

28  31.4 

85-7 

10 

4 

00 

30  22.  2 

90.  6 

30  32.0 

89-5 

30  41-  5 

88.3 

30  50-  2 

87.2 

30  58.  3 

86.0 

4 

00 

3 

50 

32  49-3 

91.  I 

32  59-4 

90.  0 

33   08.  7 

88.8 

33  17-3 

87.6 

33   25-  4 

86.4 

3 

50 

40 

35  16.  5 

91.7 

35  26.  5 

90-5 

35  35-9 

89.2 

35  44-4 

88.0 

35  52-2 

86.8 

40 

30 

37  43-  8 

92.  2 

37  53-9 

91.  0 

38  03.  I 

89-7 

38  II.  5 

88.4 

38  19-3 

87.  2 

30 

20 

40  10.  8 

92.8 

40  21.  0 

91-5 

40  30.  4 

90.  2 

40  38.  7 

88.9 

40  46.  4 

87.6 

20 

10 

42  37-  9 

93-3 

42  48.  2 

92.  0 

42  57-6 

90.7 

43  06.  0 

89-3 

43  13-4 

87.9 

10 

3 

00 

45  04-  8 

94.0 

45  15-3 

92.  6 

45  24-  9 

91.  2 

45  33-2 

89.8 

45  40.  7 

88.3 

3 

00 

3 

50 

47  31- 6 

94.  6 

47  42.  5 

93-2 

47  52-  0 

91.7 

48  00.  5 

90.  2 

48  07.  9 

88.8 

2 

50 

40 

49  58.  3 

95-4 

50  09.  4 

93-8 

50  19.  2 

92- 3 

50  27.8 

90.7 

50  35-  I 

89.  2 

40 

30 

52  24.  9 

96.  2 

52  36.  2 

94-  5 

52  46.  2 

92.9 

52  54-4 

91-3 

53  02.  3 

89.6 

30 

20 

54  51-  I 

97.0 

55  02.  9 

95-3 

55  13-3 

93-6 

55  22.2 

91.8 

55  29-  5 

90.  I 

20 

10 

57  17-  I 

98.0 

57  29.4 

96.  I 

57  40.  2 

94-3 

57  49-  3 

92.4 

57  56.9 

90.  6 

10 

2 

00 

59  42.  6 

99.0 

59  55-  6 

97.  I 

60  07.  0 

95-  r 

60  16.  3 

93-  I 

60  24.  0 

91.  I 

2 

00 

1 

50 

62  08.  0 

100.  2 

62  21.8 

98.2 

62  33-  5 

96.  0 

62  43.  2 

93-9 

62  51.  2 

91.7 

1 

50 

40 

64  32.  4 

loi.  7 

64  47.  I 

99.4 

64  59.  9 

97-  I 

65  10.  2 

94-  7 

65  18.  4 

92-4 

40 

30 

66  56.  2 

103-  3 

67  12.  I 

100.  8 

67  25.  7 

98-3 

67  36.  7 

95-7 

67  45-  5 

93-1 

30 

20 

69  18.  8 

105.  2 

69  36.  3 

102.  6 

69  5^-3 

99.8 

70  03.  2 

96.9 

70  12.4 

93-9 

20 

10 

71  40.  2 

107.7 

71  59-  5 

104.7 

72  16.  0 

loi.  6 

72  29.  2 

98-3 

72  39-3 

95- 0 

10 

1 

00 

73  59-  r 

no.  8 

74  20.  8 

107.4 

74  39-  5 

103.8 

74  54-  4 

100.  I 

75  05-  8 

96.4 

1 

00 

0 

50 

76  15.0 

114.  9 

76  40.  2 

III.  0 

77  OI-4 

107.  0 

77  18.  7 

102.  6 

77  32-0 

98.  I 

0 

50 

40 

78  25.  5 

120.  5 

78  55-3 

116.  0 

79  20.  8 

III.  2 

79  41-  6 

i<*6.  0 

79  57-  I 

100.  5 

40 

30 

80  27.  5 

128.  4 

81  04.  0 

123-4 

81  35-  4 

117.  8 

82  01.  0 

III.  4 

82  21.  0 

104-  5 

30 

20 

82  13.  2 

140.  I 

82  58.  I 

134-9 

83  38.  6 

128.6 

84  13-  6 

120.  9 

84  41.  I 

III.  7 

20 

10 

83  30.  6 

157-4 

84  25.  3 

153-5 

85  18.  0 

148.  I 

86  07.  0 

140.4 

86  49.  8 

128.9 

10 

0 

00 

84  0.  0 

180.  0 

85  0. 0 

180.  0 

86  0.0 

180.  0 

87  0.  0 

180.  0 

88  0.0 

180.0 

0 

00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6  10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


10= 


Alt. 


I  53-9 
4  19-  I 
6  44.  4 

9  lo.  o 

II  35-  7 
14  01.  6 

16  27.  5 

18  53-  6 
21  19.  9 
23  46.  I 
26  12.  7 
28  39.  2 

31  05-8 

33   32.  5 

3S  59-  3 
38  26.  o 

40  53.  o 

43  20.  o 

45  47-  o 
48  13.  9 

SO  41.  I 

53   08.  2 

55  35-  4 
58  02.  5 

60  29.  9 
62  57.2 
65  24.  3 
67  51.  6 
70  18.  8 
72  46.  o 

75  13-3 
77  40.  o 
80  07.  o 
82  33-  5 
84  58.  9 
87  20.  9 


89 


o.  o 


Az. 


80.  2 
80.6 

81.  I 
81.5 
81.9 
82.3 

82.  7 
83.1 

83-5 
83.8 
84.2 

84.5 

84.9 
85.  2 
85.6 

85-9 
86.2 

86.5 


S6. 

87. 
87. 


88. 


89.  I 

89-5 

90.  o 

90-5 

91.  o 

91.7 
92.5 

93-5 
94.9 
97.0 

lOI.  o 

III.  9 


11^ 


Alt. 


180.  o 


2  05.  2 
4  29.9 
6  54-9 
9  19-9 
II  45-3 
14  10.  8 

16  3^;3 
19  02.  2 
21  28.  I 

23  54-  o 
26  20.  I 
28  46.  4 

31  12.  6 

33  39-  I 
36  05.  6 

38  32-  2 
40  53.  8 
43  25.  5 

45  52-2 
48  19.  o 

50  45-  9 
S3  12.8 
55  39-  8 
58  06.  7 

60  33.  8 
63  00.  9 
65  28.  o 

67  55- o 
70  22.  2 
72  49.  6 

75  16.  6 
77  44-  o 

80  Ttl.   I 

82  38.  5 
85  05.  5 
87  32-  9 


90  o.  o 


Az. 


79.2 
79.6 
80.  I 

80.  5 
80.9 
81.3 

81.  7 
82.0 
82.4 

82.  7 
83.1 
83.-4 

83-7 
84.0 

84.3 
84.6 
84.9 
85.2 


12° 


85-5 
85.8 
86.0 
86.3 
86.6 


86.8 

87.1 

87-3 
87.6 
87.8 

88.  I 
88.3 

88.6 
88.8 

89.  I 

89-3 
89-5 
89.8 


Alt. 


o    / 


Ind. 


2  16.  4 
4  40.  6 

7  05-2 
9  29.  8 

II  54-  7 
14  19.  8 

16  45.  o 

19  lo-  3 
21  35-8 
24  01.  4 
26  27.  I 
28  53-  I 

31  19-0 

33  45-  o 
36  II.  2 

38  37-3 
41  03.  6 

43  30-0 

45  56-4 
48  22.  9 

50  49-  5 
53  16.0 
55  42.  6 
58  09.  2 

60  35.  9 
63  02.  7 
65  29.4 
67  56.2 
70  22.  9 
72  49.6 

75  16. 1 
77  42.  7 
80  09.  o 
82  34-  S 
85  00.  o 
87  21.3 


89  o.  o 


Az. 


78.  2 
78.6 

79.  I 
79-5 
79-9 
80.3 

80.6 
81.0 
81.3 
81.6 
82.0 
82.3 

82.6 
82.8 
83.1 
83-4 
83.6 
83.8 

84.  I 
84.3 
84.5 
84.6 
84.8 
84.9 

85.0 
85.1 
85.2 
85.2 
85.1 
84.9 

84.6 
84.  I 
83.2 

81.5 
78.0 

67-5 


13° 


Alt. 


Az. 


o.  o 


O  04.  2 

2  27.  6 

4  51-4 
7  15-2 

9  39-4 
12  03.  8 
14  28.  5 

16  53-  I 
19  18.  I 
21  43.  o 
24  08.  4 
26  33.6 
28  59.  I 

31  24-  5 
33  50-3 
36  15-9 
38  41-  7 
41  07.  6 

43  33-  6 

45  59-  5 
48  25.  7 

50  51-6 

S3  17-  7 
55  43-  9 
58  10.  I 

60  36.  2 
63  02.3 
65  28.  3 
67  54.6 
70  20.  3 
72  46.3 

75  II- 6 
77  36.  7 
80  01.  o 
82  24.  o 

84  43-  o 
86  50.  5 


88 


o.  o 


76.8 

77.2 

77-7 
78.1 

78.5 
78.9 

79-3 

79.6 

79-9 
80.3 

80.6 

80.  9 

81.  I 

81.4 

81.  7 
81.9 

82.  I 
82.3 
82.5 

82.6 
82.8 
82.  9 
83.0 
83.0 
83.0 

83.0 
82.9 
82.8 
82.  5 
82.  I 
81.6 

80.  7 

79-5 
77-4 
74.  o 

67- 3 

50-5 


o.  o 


14° 


Alt. 


o  15.8 

2  38.8 

5  OI-9 
7  25.2 

9  48.9 
12  12.  8 

14  36.  8 

17  01.  I 

19  25.4 
21  50.  I 

24  14-  7 
26  39-  5 
29  04.  4 

31  29.  6 

33  54-  7 
36  19.  9 

38  45-  3 
41  10.  6 

43  36-  I 


46  01.  5 
48  27.  o 

50  52 
53  18 

55  43 
58  09, 


60  34.  6 
63  00.  o 

65  25-3 
67  50-3 
70  15.  2 

72  39-  5 

75  03-3 
77  26.  o 

79  47-  I 
82  05.  5 
84  16.  2 
86  07.  9 


87  o.  o 


Az. 


75-8 

76.3 
76.7 

77.  I 

77-5 
77-9 
78.2 

78.6 

78.9 
79.2 

79-5 
79.8 

80.0 

80.2 
80.4 
80.6 
80.8 
o 
I 


»i 
81 


81.2 
81.3 
81.3 
81.3 
81.2 
81.  I 

81.  o 
80.  7 
80.4 

79-9 
79.2 
78.  2 

76.8 

74-9 
71.9 
66.9 

57-9 
38.8 


o.  o 


Hour 
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h.  m. 


6  10 

6  00 
5  50 
40 
30 
20 
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5  00 
4  50 
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10 
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10 
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50 
40 
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10 
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40 
30 
20 
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0  00 


In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 
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m. 

0     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6 

10 

o  27.6 

74.8 
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0  50.9 

72.9 

I  02.  7 

71.9 

I  14-3 

70.9 

6  10 

G 
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00 
50 
40 
30 
20 
10 

2  49.8 

S  12.4 

7  35-2 

9  58- 3 

12  21.  5 

14  45.  0 

75-3 
75-7 
76.  I 

76-5 
76.9 

77.2 

3  00.9 

5  22.8 

7  44-9 
10  07.  4 
12  30.  0 
14  52-9. 

74.3 
74-7 
75-1 
75-5 
75-9 
76.2 

3  11-9 

s  33-0 

7  54-5 
10  16.  2 

12  38.3 

IS  oo-  S 

73-3 
73-7 
74.1 

74-5 
74.8 

75-2 

3  22.8 

5  43-3 

8  04.  I 

10  25.  0 

12  46.  4 

IS  07-  7 

72-3 
72.7 

73-1 
73-5 
73-8 
74.1 

3  33-7 

S  53-3 

8  13-3 

10  33-  5 

12  54.  I 

IS  14-  8 

71-3 
71.7 

72.1 

72.5 
72.8 

73-1 
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77-5 
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78.1 

78.4 
78.6 
78.8 

17  16.  0 

19  39-  3 
22  02.  6 
24  26.  3 
26  49-  9 
29  13-  7 

76.  5 
76.8 

77.1 
77-3 
77- S 

77-7 

17  22. 9 

19  45-5 
22  08.  3 
24  31.  I 
26  54.  3 
29  17-4 

75-5 
75-7 
76.  0 
76.  2 
76.4 
76.6 

17  29.  6 

19  51-4 
22  13.  6 

24  35-  7 
26  58.  I 
29  20.  5 

74-4 
74-7 
74-9 
75-  I 
75-3 
75-4 

17  35-9 
19  57- 0 
22  18.  4 

24  39-  7 
27  01.4 

29  23.  I 
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73-6 
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10 

31  33-9 

33   58-  5 
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41  12. 8 

43  37-  7 

79.0 
79.2 

79-4 

79-5 
79.6 

79-7 

31  37-6 
34  01.  7 
36  25.  7 
38  49-  8 
41  14.  0 

43  3^-  2 

77-9 
78.0 
78.2 
78.2 
78.3 
78.3 

31  40- 7 
34  03.  9 
36  27.4 
38  50.  8 
41  14-3 
43  37-  7 

76.7 
76.8 
76.9 
77.0 
77.0 
76.9 

31  43-  I 
34  05.  7 
36  28.  4 

38  51-0 
41  13-8 
43  3^-3 

75-5 
75-6 

75-7 
75-7 
75-6 

75- S 

31  44-  9 
34  06.  7 
36  28.  s 
38  50.  2 
41  12.  I 
43  33-  8 

74-4 

74-4 

74-4 

74-4 

74-3 
74-2 

4  00 
3  50 
40 
30 
20 
10 

3 
2 

00 
50 
40 
30 
20 
10 

46  02.  5 
48  27.3 
50  52-  2 
53  17-  I 
55  41-9 
58  06.  6 

79-7 
79-7 
79-7 
79-6 

79-5 
79-3 

46  02.  3 
48  26.  5 
50  50.  6 

53  14-7 
55  38.  7 
58  02.  4 

78-3 
78.2 
78.1 
77-9 

77-7 
77-4 

46  01.  I 

48  24.  s 
50  47-  7 
53   IO-9 

55  33-  8 

57  56.  5 

76.9 
76.7 

76.  s 

76.3 
75-9 

75-5 

45  58-9 
48  21.  I 

5°  43-  6 
53  05-  S 
55  27.6 
57  48.  9 

75-4 

75-2 

75- 0 
74.6 

74-2 

73-6 

45  55-4 
48  16.  9 
50  38.  0 
52  59-0 
55  19-  5 
57  39-  6 

74-0 
73-7 
73-4 

73- 0 
72.4 

71.8 

3  00 
2  50 
40 
30 
20 
10 

2 
1 

00 
50 
40 
30 
20 
10 

60  31.  2 

62  55- S 

65  19- 7 

67  43-  S 
70  06.  9 

72  •29-  5 

78.9 

78.5 
78.0 
77.2 
76.3 
74-9 

60  26.  0 
62  49.3 
65  II.  9 
67  34-  3 
69  56-0 
72  16.  5 

76.9 

76.3 
75-6 
74.6 

73-4 
71.7 

60  18.  8 
62  40.  6 
65  02.  I 
67  22.  6 
69  42.  I 
72  00.  3 

74-9 
74.2 

73-3 
72.1 

70.5 
68.6 

60  10.  0 
62  30.  3 
64  50.  I 
67  08.  6 
69  25.  8 
71  41.0 

72.9 
72.0 
70.9 
69.6 
67.8 
65- S 

59  59-  2 
62  17.  9 

64  35-  7 
66  52.  0 
69  06.  8 
71  19.0 

71.0 

69-9 
68.6 

67.1 
65-1 
62.6 

2  00 
1  50 
40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 
10 

74  SI- 2 
77  II. 0 
79  28.  2 
81  40.  5 
83  41-  8 
85  19.  0 

73-1 

70-5 
66.6 
60.  5 
50.  I 

31-1 

74  35-  3 
76  52.0 
79  04.  2 
8i  10.  0 

83  01.  5 

84  26.  5 

69.4 
66.2 

61.7 

54.7 
43-6 
25.  6 

74  IS-  9 
76  28.  7 

78  35-  8 
80  34.  0 

82  17.  0 

83  31-7 

65-9 
62.3 

57-1 
49-  7 
38.4 
21.  7 

73  53-6 
76  01.  7 

78  03.  6 

79  54-  7 

81  29.  3 

82  35.  6 

62.  s 

58-5 

53- 0 
45-2 
34.1 
18.8 

73  27-8 
75  31-5 
77  27.7 

79  12.  5 

80  39.  4 

81  38.6 

59-3 
55- 0 
49-2 

41-3 
30-5 
16.5 

1  00 
0  50 
40 
30 
20 
10 

0 

00 

86  0.0 

0.  0 

85  0. 0 

0.  0 

84  0.  0   0.  0 

83  0.  0 

0.  0 

82  0. 0 

0.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Soath  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0      / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

1 

6  10 

I  25.9 

69.9 

I  37.6 

68.9 

I  49.  2 

68.0 

2  00.  7 

67.  0 

• 
2  12.  3 

66.0 

6  10 

6  00 

3  44-  S 

70.3 

3  55-3 

69.4 

4  05.9 

68.4 

4  16.  s 

67.4 

4  27.1 

66.4 

6  00 

5  50 

6  03.2 

70.7 

6  13.  2 

69.7 

6  23.0 

68.7 

6  32.6 

67-7 

6  42.  I 

66.7 

5  50 

40 

8  22.  6 

71.  I 

831-5 

70.  I 

8  40.  4 

69.  I 

8  49-  I 

68.1 

8  57-7 

67.1 

40 

30 

10  41.  9 

71-5 

10  50.  I 

70.5 

10  58.  0 

69.4 

II  05.  7 

68.4 

II  13.4 

67.4 

30 

20 

13  01.  7 

71.8 

13  OQ.  I 

70.8 

13  16.  I 

69.8 

13  23-0 

68.7 

13  29.  6 

67-7 

20 

10 

15  21.  6 

72.  I 

15  28.  2 

71.0 

15  34-  3 

70.  0 

15  40.2 

69.  0 

15  45-9 

67-9 

10 

5  00 

17  41.9 

72.3 

17  47.  6 

71-3 

17  52-9 

70.  2 

17  57-8 

69.  2 

18  02.  5 

68.1 

5  00 

4  50 

20  02.  2 

72-5 

20  07.  0 

71-5 

20  II.  4 

70.4 

20  15-5 

69-3 

20  19.  2 

68.2 

4  50 

40 

22  22.  8 

72.7 

22  26.  8 

71.7 

22  30.  3 

70.  6 

22  23.  4 

69-5 

22  36.  I 

68.4 

40 

30 

24  43.  4 

72.9 

24  46.  6 

71.8 

24  49-  2 

70.7 

24  51-3 

69.6 

24  53-  0 

68.  s 

30 

20 

27  04.  3 

73- 0 

27  06.  5 

71.9 

27  08.  2 

70.8 

27  09.4 

69.  7 

27  10.  I 

68.5 

20 

10 

29  25.  0 

73-1 

29  26.  4 

72.  0 

29  27.  2 

70.8 

29  27-3 

69.  7 

29  27.  0 

68.5 

10 

4  00 

31  46.  I 

73-2 

31  46.  6 

72.  0 

31  46.  3 

70.  8 

31  45-  5 

69.  7 

31  44-  I 

68.  s 

4  00 

3  50 

34  06.  9 

73-2 

34  06.  6 

72.0 

34  05.  3 

70.8 

34  03.  s 

69.6 

34  01.  7 

68.4 

3  50 

40 

36  28.0 

73-2 

36  26.  6 

71.9 

36  24.  4 

70.7 

36  21.  5 

69.4 

36  17.8 

68.2 

40 

30 

38  48.  7 

73-1 

38  46.  4 

71.8 

38  43-  2 

70.5 

38  39-  2 

69.  2 

38  34-  4 

68.0 

30 

20 

41  09.  8 

73- 0 

41  06.  4 

71.6 

41  02.  I 

70.3 

40  56.  9 

69.  0 

40  50.  8 

67.7 

20 

10 

43  30-4 

72.8 

43  26.0 

71.4 

43  20.6 

70.  0 

43  14-  I 

68.7 

43  06.  7 

67-3 

10 

3  00 

45  Si-o 

72.  6 

45  45-  5 

71.  I 

45  38-  8 

69.  7 

45  31-2 

68.3 

45  22.  5 

66.8 

3  00 

3  50 

48  II.  2 

72.  2 

48  04.  5 

70.7 

47  56-  7 

69.  2 

47  47-  7 

67.8 

47  37-6 

66.3 

2  50 

40 

5°  31-4 

71.8 

50  23.  5 

70.3 

50  14.  I 

68.7 

50  03.  8 

67.  2 

49  52-  I 

65.6 

40 

30 

52  51-0 

71-3 

52  41-  7 

6q.  7 

52  31-0 

68.  I 

52  19.  0 

66.5 

52  05.  7 

64.8 

30 

20 

5S   IO-4 

70.7 

54  59-  6 

6q.  0 

54  47-  3 

67-3 

54  33-  6 

65.6 

54  18.  7 

6,V9 

20 

10 

57  29.  0 

69.9 

57  16.  s 

68.1 

57  02.  6 

66.3 

56  47.  2 

64-  5 

56  30-  2 

62.  7 

10 

2  00 

59  46.  9 

69.  0 

59  32-  8 

67.1 

59  16.  9 

65.  2 

58  59-4 

63-3 

58  40.  5 

61.  4 

2  00 

1  50 

62  03.  7 

67.9 

61  47.  6 

65.8 

61  29.  7 

63.8 

61  10.  I 

61.8 

60  48.  7 

59-9 

1  50 

40 

64  19.  6 

66.4 

64  01.  3 

64.  2 

63  40-  9 

62.  I 

63  18.8 

60.  0 

62  515.  0 

58-9 

40 

30 

66  33-  5 

64.  7 

66  12.  7 

62.  4 

65  49-  9 

60.  I 

65  25.  0 

57-9 

64  58-  2 

55-7 

30 

20 

68  45.  6 

62.5 

68  22.  0 

60.  0 

67  55-  7 

57-6 

67  27.9 

55-2 

66  58.  I 

53- 0 

20 

10 

70  54.  2 

59-8 

70  27.  5 

57-1 

69  58.  0 

54-5 

69  26.  5 

52.  0 

68  53.0 

49-7 

10 

1  00 

72  59-6 

56-3 

72  28.  7 

53-4 

71  55-0 

50-7 

71  19- S 

48.  I 

70  42.  2 

45-7 

1  00 

0  50 

74  58-  5 

SI- 8 

74  23.  0 

48.7 

73  45-  0 

4.S-8 

73  05.  0 

43-2 

72  23.0 

40.8 

0  50 

40 

76  49.  4 

45-8 

76  08.  6 

42.  6 

75  25-2 

39-8 

74  40-  4 

37-2 

73  53-8 

34-  Q 

40 

30 

78  27.  5 

37-9 

77  40-  5 

34-8 

76  51-7 

32-  2 

76  01.  5 

29.9 

75  IO-2 

27.8 

30 

20 

79  47-  7 

27-  5 

78  54-  7 

25.  0 

78  00.  2 

22.8 

77  OS-  2 

21.  0 

76  09.  5 

19.4 

20 

10 

80  41.  0 

14-7 

79  43-  0 

13.2 

78  44-  S 

II.  9 

77  45-  9 

10.  9 

76  47- 0 

10.  0 

10 

0  00 

81  0. 0 

0.  0 

80  0. 0 

0.0 

79  0.0 

0.  0 

78  0.  0   0.  0 

77  0.0 

0.  0 

0  00 

1 

In  North  declination,  -when  the  star  is  risine  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

V 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

1 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6 

00 

0  00.  0 

• 
90.  0 

• 

6    00 

5 

50 

2  27.  2 

90-  5 

2  15.8 

91.4 

2  04.  2 

92.4 

I  52.7 

93-4 

I  41.  0 

94.4 

5    50 

40 

4  54-5 

91.  0 

4  43-0 

91.9 

4  31-4 

92.9 

4  19-7 

93-9 

4  07.9 

94-9 

40 

30 

7  21.  6 

91.4 

7  10.  0 

92.4 

6  58.2 

93-4 

6  46.  4 

94-4 

6  34-4 

95-4 

30 

20 

9  48.9 

91.9 

9  37-2 

92.9 

9  25-3 

93-9 

9  13-2 

94.9 

9  01.  0 

9.v9 

20 

10 

12  16.  0 

92.4 

12  04.  2 

93-4 

II  52.0 

94.4 

II  39.8 

95-4 

II  27.4 

96.4 

.  10 

5 

00 

14  43-  I 

92.9 

14  31.  I 

94.0 

14  18.  9 

95-0 

14  06.  4 

96.  0 

13  53-  7 

97.0 

5    00 

4 

50 

17  10.  I 

93-4 

16  57-9 

94-5 

16  45-  4 

95-5 

1632.8 

96- 5 

16  29.  7 

97-5 

4    50 

40 

19  37-  I 

94.0 

19  24.  7 

95-1 

19  12.  I 

96.  I 

18  59.  0 

97-1 

18  45.  6 

98.  I 

40 

30 

22  03.  8 

94-5 

21  51-3 

95-6 

21  38.  2 

96.6 

21  25.  0 

97-7 

21  II.  2 

98.7 

30 

20 

24  30-  6 

95-1 

24  17.  8 

96.  2 

24  04.  6 

97.2 

23  50-8 

98-3 

23  36-  7 

99-4 

20 

10 

26  57.  2 

95-7 

26  44.  I 

96.8 

26  30.  4 

97-9 

26  16.  4 

99.0 

26  01.  8 

100.  0 

10 

4 

00 

29  23.  7 

96-3 

29  10.  2 

97-4 

28  56.  2 

98-5 

28  41-  7 

99-6 

28  26.  6 

100.  7 

4    00 

3 

50 

31  49.  8 

96.9 

31  36.1 

98.  I 

31  21.7 

99-2 

31  06.  8 

100.3 

30  51-1 

loi.  5 

3    50 

40 

34  16.  0 

97.6 

34  01.  8 

98.8 

33  46.  9 

100.  0 

33  31- 5 

lOI.  I 

33  15-3 

102.3 

40 

30 

36  41-  8 

98-3 

36  27.  I 

99-5 

36  II.  8 

100.  8 

35  55-  8 

lOI.  9 

35  38.  8 

103.  I 

30 

20 

39  07.  4 

99.1 

38  52-2 

100.3 

38  36.  3 

loi.  6 

38  19-  5 

102.  8 

38  02.  0 

104.  0 

20 

10 

41  32.  6 

99.9 

41  16.  8 

lOI.  2 

41  00.  2 

102.5 

40  42.  9 

103.8 

40  24.  5 

105.0 

10 

3 

00 

43  57-4 

100.  8 

43  41-  0 

102.  I 

43  23.  8 

103-5 

43  05-  6 

104.  8 

42  46.  5 

106.  I 

3    00 

3 

50 

46  21.8 

lOI.  7 

46  04.  7 

103.  I 

45  46.  5 

104.5 

45  27-  6 

105-9 

45  07.  5 

107.  2 

2    50 

40 

48  45-  7 

102.8 

48  27.8 

104.3 

48  08.  8 

105-7 

47  48.  8 

107.  I 

47  27.  7 

108.  5 

40 

30 

51  08.  9 

104.  0 

50  50-  0 

105-5 

50  30-  I 

107.  0 

50  09.  0 

108.  4 

49  46.  8 

109.9 

30 

20 

53  31-  4 

105-3 

53  11-6 

106.  8 

52  50-  5 

108.4 

52  28.  I 

109.9 

52  04.  6 

III.  4 

20 

10 

55  53-  0 

106.  7 

55  31-9 

108.3 

55  09-2 

no.  0 

54  45-  9 

III.  6 

54  20.  8 

113.  I 

10 

2 

00 

58  13-  5 

108.3 

57  50-9 

no.  0 

57  27.2 

III.  8 

57  02.  0 

113- 4 

56  35-4 

115.  I 

2    00 

1 

50 

60  32.  5 

no.  I 

60  08.  4 

112.  0 

59  42.  9 

113.  8 

59  15-9 

115- 5 

58  47-  2 

"7-3 

1     50 

40 

62  49.  8 

112.  3 

62  23. 9 

114.  2 

61  56-  5 

116.  I 

61  27.  5 

117.  9 

60  56.  8 

119.  8 

40 

30 

65  04.  8 

114.  7 

64  36.  9 

116.  8 

64  07.  0 

118.  8 

63  35-  8 

120.  7 

63  02.  8 

122.  6 

30 

20 

67  17.0 

117.  7 

66  46.  5 

119.  9 

66  14.  2 

122.  0 

65  40.  2 

124.  0 

65  04.  6 

125-9 

20 

10 

69  25.  2 

121.  2 

68  51-  5 

123-5 

68  16.  2 

125-7 

67  39-  5 

127.8 

67  00.  6 

129.8 

10 

1 

00 

71  28.  5 

125-5 

70  51-  S 

127.9 

70  12.  8 

130.2 

69  32.  2 

132-3 

68  50.  3 

134.4 

1     00 

0 

50 

73  24-  4 

130-7 

72  43-  4 

^33-  2 

72  00.5 

135-5 

71  16.4 

137-7 

70  30.  8 

139-7 

0    50 

40 

75  lo-  5 

137-3 

74  25.0 

139-  7 

73  38.  0 

142.  0 

72  49-  4 

144.  0 

72  00.  0 

145-9 

40 

30 

76  42.  7 

145-4 

75  52- 0 

147.6 

75  00.  8 

149-7 

74  08.  2 

151- 5 

73  14-6 

153-2 

30 

20 

77  55-  8 

155-4 

77  00.  8 

157-  I 

76  04.  9 

158.8 

75  08.  6 

160.  I 

74  12.0 

161.  4 

20 

10 

78  43-  4 

167.  I 

77  44-  7 

168.  I 

76  45-  9 

169.  0 

75  46.  8    169.  9 

74  47.  7    170.5 

10 

0 

00 

79    0.0 

180.  0 

78     0.  0 

180.  0 

77     0.0 

180.  0 

76     0.  0 

180.  0 

75     0.  0   180.  0 

0    00 

In  North  declination,  -when  the  star  is  risins:  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5    50 
40 
30 
20 

;io 

I  29.5 

3  56-0 

6  22.  4 

8  48.6 

II  14.8 

95-4 

95-9 
96.4 
96.9 
97-4 

I  17.8 
3  44- 0 
6  10.  I 

836.1 
II  01.9 

96.4 

96.9 

97-4 

97-9 
98.4 

I  06.  I 

3  32-1 

5  57-9 

823-5 
10  48.  9 

97-3 
97.8 

98.4 
98.9 
99.4 

0  54-5 
3  20.0 

5  45-5 
8  10.  6 

10  35-6 

98-3 
98.8 

99-4 

99.9 

100.  4 

• 

0  42.9 

3  08.0 

5  32.9 

7  57-7 
10  22.  2 

99-3 

99.8 

100.3 

100.8 

lOI.  4 

5    50 
40 
30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

13  40-  7 
16  06.  4 
18  31.9 
20  57. 1 
23  22.  I 
25  46.  8 

98.0 
98.6 
99.2 
99.8 

100.  4 

101.  I 

13  27-  4 
IS  52-  8 
18  17.8 
20  42.  6 
23  07-  I 
25  31- I 

99.0 
99-6 
100.  2 
100.  8 
loi.  5 
102.  2 

13  14.0 
IS  38-  9 

18  03.  6 
20  27.  8 
22  51.  7 

25  15-  2 

100.  0 

100.  6 

101.  2 

101.8 

102.  5 
103.2 

13  00.  3 
15  24-  8 
17  48.  7 
20  12.  5 
22  35.8 
24  58.  8 

loi.  0 
loi.  6 
102.  2 

102.  9 

103.  6 
104.3 

12  46.  4 

15  10-3 
17  33-8 
19  56.  9 
22  19.  6 
24  41.9 

102.  0 
102.  6 
103.2 
103.9 
104.  6 
105.4 

5    00 
4    50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

28  II.  I 
30  34-  9 
32  58.4 
35  21.5 
37  43-  8 
40  05.  5 

loi.  8 
102.  6 
103.4 
104.3 
105.  2 
106.3 

27  54-  9 
30  18.  2 

32  41-  0 
35  03-  2 
37  24-  8 
39  45-  8 

102.  9 

103-7 
104.  6 

105- s 
106.  4 

107.5 

27  38.4 
30  01.  0 
32  23.  I 
34  44-4 
37  05.  2 
39  25.  I 

104.  0 
104.  8 

105-  7 

106.  6 

107.  6 

108.  7 

27  21.  2 
29  43.  I 
32  04.  4 
34  25.0 
36  44.  8 
39  03-  8 

105.  I 

105.  9 

106.  8 

107.  8 

108.  8 
109.9 

27  03.  6 
29  24.  8 

31  45-  I 
34  04.  9 
36  23.  8 
38  41.6 

106.  2 

107.  0 
107.9 

108.  9 
109.9 
III.  I 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

42  26.  5 
44  46.  6 
47  OS-  6 
49  23-  5 
51  39-9 
53  54-8 

107.4 
108.5 
109.  8 
III. 3 
112.  9 
114.  7 

42  05.  7 
44  24.  8 
46  42.  6 
48  59.  2 
51  14.  2 
53  27.4 

108.6 
109.9 

111.  2 

112.  7 
114.  4 
116.  2 

41  44-2 
44  02.  0 
46  18.8 

48  34.  0 
50  47-  6 
52  59-  I 

109.9 

111.  2 

112.  6 

114.  0 

115.  8 
117.  7 

41  21.  6 
43  38-  5 
45  53-  9 
48  07.  7 

50  19-  7 
52  29.  6 

111.  I 

112.  4 

113- 9 
115- 4 
117.  2 
119.  I 

40  58.  5 
43  14.  0 
45  28.  I 
47  40.  5 
49  51-  0 
51  59-  I 

112.  3 

113- 7 

115.  2 

116.  8 
118.  5 
120.5 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

56  07.  3 
58  17.8 
60  24.  9 
62  28.  6 
64  27.  6 
66  20.  9 

116.  7 
118.  9 
121.  5 
124.4 
127.8 

131-7 

55  38-  4 
57  46.  8 
59  51-8 
61  53-0 
63  49-  3 
65  39-  6 

118.  3 
120.  6 
123.2 
126.  2 
129.  6 

133-5 

55  08.  3 

57  14-6 

59  17-  S 
61  16.  3 

63  10.  0 

64  57-  4 

119.  8 
122.  I 
124.8 
127.  8 
131.  2 

135- I 

54  36-  9 
56  41-3 
58  41-  9 
60  38.  2 
62  29.  2 
64  13-  7 

121.  2 
123.6 
126.3 
129.4 
132.9 
136.8 

54  04.  6 
56  06.  8 

58  05.  3 

59  59-  I 
61  47.4 

6s  29.  2 

122.  7 
125.  I 
127.9 
130.9 
134-4 
138.3 

2    00 
1    50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

68  06.  9 

69  43.  9 

71  09.3 

72  20.  8 

73  14-6 
73  48.  4 

136.2 

141.  5 
147-7 
154.  6 
162.  5 
171.  I 

67  22.3 

68  56.  0 

70  17.9 

71  26.  0 

72  17.  I 
72  49.  2 

138.0 
143.2 
149.2 

155-  9 
163-  s 
171.  6 

66  37. 1 

68  07.  I 

69  26.  I 

70  31.0 

71  19.  6 

71  49-  7 

139.6 

144.8 
150.  6 
157-2 
164.3 
172.  0 

65  50-3 

67  17-  5 

68  33.  0 

69  35-  2 

70  21.  6 

70  50-  3 

141.  2 
146.3 
152.0 

158.3 
165.  I 

172.4 

65  02.  9 

66  27.  0 

67  39-  8 

68  39.  2 

69  23-  5 
69  50.  8 

142.7 

147-7 
153-2 

159-3 
165.8 

172.8 

1    00 
0    50 
40 
30 
20 
10 

0    00 

74     0.0 

180.  0 

73     0-0 

180.  0 

72     0. 0 

180.  0 

71     0. 0 

180.  0 

70     0.  0 

180.  0 

0     00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabtilated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


b.  m. 


3 
2 


5  50 
10 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4    00 

3  50  I 
40  i 
30'| 

20  1 
10 

00  i 
50  i 
40  I 
30  i 
20 
10 


10' 


2 

00  i 

1 

50 

40 

30 

20 

10 

1 

00 

0 

50 

40 

30 

20 

10 

0 

00 

Alt. 


o  31. 

2  55- 
5  20. 

7  44- 
10  08. 


12  32.  2 

14  55-  5 
17  18.4 
19  40.  9 
22  03.  o 
24  24.  6 

26  45-  5 
29  05.  8 
31  25.4 

33  44-  I 
36  01.9 
38  18.  9 

40  34-  4 
42  48.  6 

45  01.  5 
47  12.  5 
49  21.  2 
51  27.7 


53  31-  I 
55  31-4 
57  27 
59  19 

61  04 

62  43 


64  14-  5 

65  35-8 

66  45.  9 

67  43-  o 

68  25.  2 
68  51.2 


69     o.  o 


Az. 


00.  3 
00.8 

01.  3 
01.8 

02.  4 


03.  o 

03.6 

04.  2 
04.9 

05.  6 

06.  4 


07.  2 

08.  I 

09.  I 

10.  I 

11.  I 
12.3 

13-5 
14.9 

16.  4 

18.  I 

19.9 

21.  9 

24.  I 
26.  5 

2Q-3 
32-4 
35-9 
39-7 

44.  I 
49.0 

54-3 
60.  2 
66.  5 
73-2 


11° 


Alt. 


Az. 


19 
43 
07 

31 

54 


180.  o 


12  17 

14  40, 

17  02 

19  24 

21  45 
24  06 

26.  26 
28  46 
31  04 
33  22 

35  39 

37  55 

40  09 
42  22 
44  34 
46  43 
48  50' 
50  55 

52  56 
54  54 
56  48. 

58  37 

60  21 

61  57 

63  25 

64  44 

65  51 

66  46 

67  26 

67  51 


loi.  3 
loi.  8 
102.3 
102.  8 
103-4 

104.  o 
104.  6 

105-3 
106.  o 

106.  7 
107-5 

108.3 
109.  2 
no.  I 

111.  2 

112.  3 

113- 5 

114.  7 
116.  2 

117.  7 
119-4 

121.  2 
123.  2 

125-5 

128.  O 
130.  7 
133-8 

137-3 
141.  I 

145- 4 
150.  2 

155-4 
161.  o 
167.  I 

173-5 


12= 


Alt. 


Az. 


68     o.  o    180.  o 


o  07. 
2  31- 
4  54- 
7  18. 
9  40. 


12  03.3 
14  25.3 
16  46.  9 
19  08.  o 
21  28.  5 
23  48.  6 

26  07.  8 
28.  26.  4 

30  44-  r 
33  00.  8 
35  16.  5 
37  31-  I 

39  44-  2 
41  55-9 
44  05.  8 
46  13.  6 
48  19.  I 
50  21.9 

52  21.  5 
54  17-6 

56  09.  3 

57  55-9 
59  36-  6 


62  35.  7 

63  51-  7 

64  56.  8 

65  49-  3 

66  28.  I 
66  52.  o 


102.3 
102.  8 

103-3 
103.8 
104.4 

105.0 
105.6 
106.3 
107.  o 
107.7 
108.5 

109.4 
no.  3 

111.  2 

112.  3 

113- 4 
114.  6 

115- 9 

117.  4 

118.  9 
120.  6 
122.  5 

124-  5 

126.8 
129.3 
132.  I 

135-2 
138.6 
142.4 

146.  6 

151- 3 
156.4 

161.  8 

167.7 

173-8 


13= 


Alt. 


67     o.  o    180.  o 


2     19 

4  41 
7  04 
9  26 

II  48, 
14  09 
16  30. 
18  51 
21  10, 
23  29 

25  48 
28  05 
30  22 
32  38 

34  5 
37  06 


39 
41 


I 
28. 


43  36 
45  42 
47  46 
49  47 

51  45 
53  39 
55  28 

57  13 

58  51 

60  22 

61  45 

62  58, 
64  01 

64  52 

65  29 

65  52 


Az. 


66     o.  o 


103-7 
104.  2 
104.  8 
105.4 

106.  o 
106.  6 

107-3 
108.  o 

108.  7 

109.  5 

no.  4 
III. 3 
112.  3 
113-4 
114-  5 
115.  8 

117.  I 

118.  6 
120.  I 
121. 8 

123-7 
125.8 

128.  I 
130.6 
133-4 
136.5 
139-9 
143.6 


147.8 

152-3 

157- 

162. 

1 68. 

174. 


14= 


Alt. 


o  / 


[So. 


2  06.  7 
4  29.  o 
6  50.9 
9  12.3 

II  33-4 
13  54-  I 
16  14.  I 

18  33-  7 
20  52.  6 

23   10.  8 

25  28.  3 

27  44-  9 
30  00.  6 

32  15-  2 
34  28.  6 
36  40.  7 

38  51-2 
41  00.  o 
43  06.  9 
45  II- 5 
47  13-  6 
49  12-  7 

51  08.  5 

53  00.3 

54  47-  6 
56  29.  5 

58  05.  3 

59  34-  o 

60  54.  5 

62  05.  6 

63  06.  2 

63  55- o 

64  30.  7 

64  52.6 


Az. 


104.  7 

105.  2 

105-  7 
106.3 

106.  9 

107.  6 
108.3 
109.  o 
109.  8 
no.  6 

III- 5 
112.  4 

113- 4 
114-  5 
115.6 
116.  9 

118.  2 

119-  7 
121.  3 
123.  I 
125.0 
127.  I 

129.4 
131- 9 
134-7 
137-7 
141.  I 
144.8 

'148.  9 

153-3 
158.  I 

163-  3 
168.7 

174-3 


Hour 
Angle. 


h.  m. 


65 


o.  o 


180.  o 


i  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  tlie  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5  40 
30 
30 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
30 
10 

3  00 
Z  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


15= 


0     00 


Alt. 


I  54-3 
4  15-9 
6  37.1 

8  57-9 

II  18.  2 

13  38-  I 
15  57-4 
18  16.  I 
20  34.  I 
22  51.4 

25  07.9 

27  23-  5 
29  38.  o 

31  51- 6 
34  03.  7 
36  14.  6 

38  23.  7 
40  31.  I 
42  36.4 
44  39-  4 
46  39-  7 
48  37-  o 

50  30-  7 
52  20.  5 

54  05.  5 

55  45-  2 

57  18.  6 

58  45-  o 

60  03.  2 

61  12.  I 

62  10.  5 

62  57.  6 

63  31-9 
63  52-9 


Az. 


64 


o.  o 


105-7 

106.  2 
106.  7 

107-3 
107.9 

108.  6 
109.3 
no.  o 
no.  8 

111.  6 

112.  5 

113- 4 
114.  4 

115- 5 
116.  7 

118.  o 

119-4 
120.  9 
122.  5 

124-3 
126.  2 

128.3 
130.6 

135-9 
138.9 

142.3 

146.  o 

149.9 

154-3 
158.9 

163.9 

169.  I 

174-5 


16° 


Alt. 


180.  o 


o  / 


I    41.9 

4  02.7 
6  23.3 
8  43-3 

II  02.  9 
13  21.8 

15  40.  3 
17  58.  I 
20  15.3 
22  31.  5 

24  47-  o 
27  01.  6 
29.  15.  I 
31  27.3 
33  38-  3 
35  47-7 


Az. 


37  55- 
40  or. 

42  05. 
44  06. 
46  05. 
48  00. 


49  52-  3 
51  39-  7 
53  22.8 

55  00.  o 

56  31-4 

57  55-3 

59  II- 3 

60  18.  o 

61  14.  7 

62  00.  o 

62  33. 1 

62    53.  2 


63 


o.  o 


06.  7 

07.  2 
07.7 
08.3 

08.9 
09.  6 
10.3 

II.  o 

11.  8 

12.  6 

13-5 
14-5 
15-5 
16.6 
17.8 

19.  I 

20.  5 
22.  o 
23.6 

25-4 
27.4 

29-5 

31-8 
34-3 
37-  I 
40.  I 

43-4 
47.0 

50-9 

55-2 

59-7 
64-5 
69- 5 
74-7 


ir 


Alt. 


o  / 


Az. 


180.  o 


I  29 

3  49 
6  09 

8  28, 

10  47 
13  05 
15  23 
17  39 
19.  56 
22  II 

24  25 
26  -?9 
28  51 
31  02 

33  12 
35  20 

37  26 
39  31 
41  33 
43  32 
45  29 
47  23 

49  13 

50  58 
52  39 

54  14 

55  43 

57  05, 

58  19 

59  23 

60  18 

61  02 
61  34. 
61  53 


107-  7 
108.  2 
108.  7 
109.3 

109.9 
no.  6 

111.  3 

112.  o 

112.  8 

113.  6 

114-  5 

115- 5 

116.  6 

117.  7 

118.  9 

120.  2 

121.  6 
123.  I 
124.8 
126.  6 
128.5 
1^0.  6 


18° 


o.  o 


Alt. 


132. 

135- 
138. 

141. 
144. 
148. 


151-9 
156.  o 
160.  4 
165.  I 
169.9 
174.9 


I  17.  I 

3  36-3 

5  55-2 
8  13-6 


10  31. 
12  48, 

IS  05- 

17  21. 
19  36. 


180.  o 


21  50-  7 

24  04.  I 
26  16.  3 
28  27.  5 
30  37-  3 
32  45-  7 
34  52-  4 

36  57-  3 
39.  00.  o 

41  00.  7 

42  58.  5 
44  53-  6 
46  45-  I 

48  33-  7 

50  16.  6 

51  55-2 

53  28.  3 

54  55-  o 
56  14-  7 


57  26.3 

58  29.  I 

59  22.  o 

60  04.  I 
60  35.  I 
60  53.  7 


61     o.  o 


Az. 


08.6 

09.  I 
09.7 
10.3 

10.  9 

II- 5 
12.  2 

13.0 

13.8 

14.7 

IS- 6 
16.6 
17.  6 
18.8 
20.  o 
21.3 

22.  7 
24.  2 

25-9 

27.7 
29.  7 
31.8 

34-  I 
36.6 

39-3 
42.  3 
45- S 
49-  o 

52.8 
56.8 
61.  I 
65.6 

70-3 
75-  I 


19= 


Alt. 


[80.  o 


I  04-  S 
3  22.9 
5  41-0 
7  58-5 

10  IS-  S 
12  31.8 

14  47-  6 
17  02.  4 
19  16.  6 
21  29.  7 

23  42.  o 
25  53-2 
28  03.  o 
30  II.  4 
32  18.  5 
34  23.  8 

36  27.  2 
38  28.  5 
40  27.4 
42  23. 6 
44  16.  8 

46  06.  5 

47  52-  5 
49  33-  9 

51  10- S 

52  41-  4 

54  06.  I 

55  23  5 

56  33-  2 

57  34-  o 

58  25.2 

59  06.  I 
59  35-  8 
59  53-  9 


Az. 


60     o.  o 


09.  6 

10.  I 
10.  7 
II- 3 

11.9 

12- 5 
13.2 
14.  o 
14.  8 
IS- 7 

16.6 
17.6 
18.6 
19.8 
21.  o 
22.3 


25-3 
27.  o 

28.8 
30.8 

32-9 

35-2 

37-7 
40.4 

43-3 
46.  5 
49-9 

53-6 

57-  5 
61.7 
66.  I 
70.6 
75-3 


180.  o 


Hour 
Angle. 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West.        „       u       c     <- 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  Eas.; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5  40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


20° 


Alt. 


o  52.  I 
3  09-6 
5  26.8 

7  43-3 

9  59-4 
12  14.  7 
14  29.  5 

16  43-  3 
18  56.  4 
2 1  08.  3 

23  19.6 

25  29-  3 
27  38.  I 
29  45.  2 
31  50-  9 
33  54-  7 

35  56-  7 
37  56-3 
39  53-  6 
41  48.  o 

43  39-  5 
45  27.4 

47  11-3 

48  50.  8 

50  25.  3 

51  54- o 

53  16.  7 

54  32-  o 

55  39-  9 

56  38.  9 

57  28.  6 

58  07.  9 
58  36.  7 
58  54-  I 


Az. 


59     0.0 


no.  6 
III.  I 

111.  6 

112.  2 

112.  8 

113- 5 

114.  2 

115.  o 
115.8 

116.  7 

117.  6 

118.  6 

119.  7 

120.  9 
122.  I 
123.4 

124.9 
126.  4 
128.  I 

129-9 
131-8 
134.0 

136.3 
138.  8 

141-  S 

144.4 

147-5 
150.8 

154-  5 

1 58- 3 
162.  3 

166.6 

171.  o 

175-5 


21^^ 


Alt. 


180. 


o  39-  5 
2  56.  2 
5  12.5 
7  28.  I 

9  43-  2 

"  57-5 
14  II.  I 
16  23.  9 

18  35-9 
20  46.  7 

22  56.  8 

25  OS-  3 
27  12.  7 
29  18.  4 
31  22.  7 
33  25-  I 

35  25-5 
37  23-  5 
39  19-  2 
41  11.9 

43  oi-  6 

44  47-4 

46  29.  5 

48  07.  o 

49  39-  5 

51  06.  2 

52  26.  9 

53  40.4 

54  46-  2 

55  43-  4 

56  31-6 

57  09-  6 
57  37-6 
57  54-  4 


Az. 


58 


o.  o 


111.  6 

112.  I 

112.  6 
113-2 

113.  8 

114-  5 

115.  2 

116.  o 

116.  8 

117.  7 

118.  6 
iig.  6 

120.  7 

121.  9 
123.  I 
124.4 

125.9 
127.4 
129.  I 
130.9 
132.9 
135-0 

137-3 
139.  8 
142.  5 
145-4 
148.4 
151-7 

155-3 
r.SQ-  o 
162.  9 
167.  o 

1-3 
175-6 


22° 


Alt. 


o  / 


180.  O 


o  27.  o 
2  42.  7 

4  57-9 
7  12.7 

9  26.  7 
II  39-9 
13  52-  5 
16  04.  2 
18  15.0 
20  24.  7 

22  33.3 
24  40-  7 
26  46.  7 
28  51.2 
30  54-  o 
32  55- o 

34  53-  8 
36  50-  3 
38  44-  I 
40  35.  2 
42  22.  9 

44  07.  I 

45  47-  I 

47  22.  7 

48  S3-0 

50  18.  o 

51  36-4 

52  48.  2 

53  52-0 

54  47-  7 

55  34-  4 

56  II.  4 
56  38.  2 
56  54-  6 


Az. 


112-  5 

113. 1 

113.  6 

114.  2 

114.  8 

115- 5 

116.  2 

117.  o 

117.  8 

118.  7 

119.  6 

120.  6 

121.  7 

122.  9 
124.  2 

125-5 

126.  9 
128.  s 
130.  2 
132.0 
134.0 
136.0 

138-3 
140.  8 

143-  4 
146.  3 

149-3 
152-  5 

156.0 
159.  6 
163-  5 

167-5 
171.  6 

175-7 


57     0.0 


23= 


Alt. 


180.  o 


o  14.4 
2  29.  I 

4  43-4 
6  57-1 

9  10.  o 
II  22. 2 

13  33-  7 
15  44.  2 

17  53-8 
20  02.  3 

22  09.  7 
24  15-8 
26  20.  5 
28  23.  6 
30  24.  9 
32  24.3 

34  21.6 
36  16.4 

38  08.  6 

39  57-8 
41  43-  8 
43  26.  2 

45  04-  2 

46  37.  8 

48  06.  3 

49  2g.  2 

50  45-  8 

51  55-  6 

52  57-  7 

53  51-9 

54  37-  I 

55  12-9 
55  39-  o 
55  54-  8 


Az. 


113- 5 
114.  o 

114- 5 
115. 1 

"5-7 

116.  4 

117. 1 

117.  9 

118.  7 

119.  6 

120.  6 

121.  6 

122.  7 
123.9 
125-2 
126.5 

127.9 

129-  5 
131.  2 

133-0 
135-0 
137-1 

139-3 
141.  8 
144.  4 
147.  2 
150.  2 
153-3 

156-7 
160.  2 
163.9 
167.8 
171.  8 
175-9 


24° 


Alt. 


56    0.0 


180.  o 


o  01.  9 
2  15.  6 
4  28.8 
6  41.4 

8  53-2 
II  04.  4 

13  14-  7 
IS  24-  I 
17  32-  5 
19  39-  7 

21  45-8 

23  50-4 

25  53-  8 

27  55-5 

29  55-  3 

31  53-2 

33  48.  8 

35  42.  I 

37  32- 5 
39  20.  o 

41  04.  2 

42  44.6 

44  20.  9 

45  52-  5 

47  19-  I 

48  40.  I 

49  54-8 

51  02.  7 

52  03.3 

52  55-8 

53  39-  7 

54  14-  6 
54  39-  6 
54  54-  8 


Az. 


114- 5 
115.0 

115- 5 
116. 1 

116.  7 

117.  4 

118.  I 

118.  9 

119.  7 

120.  6 

121.  6 

122.  6 
123.7 
124.9 
126.  2 

127-5 

129.  o 

130.  S 
132.2 

34-0 
136.  o 
138. 1 

140.3 
142.  7 

^45-3 
148.  I 
151.  o 

154-1 

157-4 
160.8 
164.5 
168.2 
172.  I 
176.  I 


55     o.  o 


180.  o 


Hour 
Angle. 


h.  m. 


5    40 

30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h 

.  m. 

o    / 

0 

0 

/ 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

1 

6 

00 

o  oo.  o 

90.  0 

0  12 

5 

89.0 

0  24.9 

88.1 

0  37-4 

87.1 

0  49.9 

86.1 

6 

I 
1 

00 

5 

50 

2  26.8 

90- S 

2  39 

2 

89-5 

2  51.  6 

88.6 

3  04- 0 

87.6 

3  16-  2 

86.6 

5 

50 

40 

4  53-4 

91.  0 

5  05 

9 

90.  0 

5  18.3 

89.  I 

5  30-6 

88.  I 

5  42-8 

87.1 

40 

30 

7  20.  2 

91.  6 

7  32 

6 

90.  6 

7  44-9 

89.6 

7  57-2 

88.6 

8  09.3 

87.6 

30 

20 

9  46.8 

92.  I 

9  59 

4 

91.  I 

10  II.  8 

90.  I 

10  23.9 

8g.  I 

10  35-  9 

88.1 

20 

10 

12  13.4 

92.  6 

12  26 

0 

91.  6 

12  38.4 

90.  6 

12  50.  7 

89.6 

13  02.  6 

88.6 

10 

5 

00 

14  39-  9 

93-2 

14  52 

6 

92.  2 

15  OS-  2 

91.  2 

15  17-4 

90.  I 

15  29-3 

89.  I 

5 

00 

4 

50 

1 7  06.  4 

93-7 

17  19. 

2 

92-7 

17  31-8 

91-7 

17  44-  I 

90.7 

17  56.0 

89.6 

4 

50 

40 

19  32-7 

94-3 

19  45- 

8 

93-3 

19  58-  5 

92-3 

20  10.  8 

91.  2 

20  22.  7 

90.  2 

40 

30 

21  58.  9 

94.9 

22  12 

2 

93-9 

22  24.  9 

92.8 

22  37-5 

91.8 

22  49.  4 

90.7 

30 

20 

24  25.  I 

95-5 

24  38- 

6 

94-5 

24  51.6 

93-4 

25  04.  I 

92-3 

25  16.  I 

91.  2 

20 

10 

26  51.  0 

96.  2 

27  04. 

8 

95-1 

27  17.9 

94.0 

27  30-  7 

92.9 

27  42.  8 

91.8 

10 

4 

00 

29  16.  8 

96.9 

29  30- 

8 

9.5-7 

29  44-3 

94-6 

29  57-  2 

93-5 

30  09-  5 

92.4 

4 

00 

3 

50 

31  42.4 

97-6 

31  56- 

6 

96.4 

32  10.  4 

95-2 

32  23.  6 

94-  I 

32  36-0 

93- 0 

3 

50 

' 

40 

34  07.  7 

98.3 

34  22. 

4 

97-  I 

34  36-  5 

95-9 

34  49-  9 

94-  7 

35  02.  5 

93-6 

40 

30 

36  32-  7 

99.  I 

36  47- 

9 

97-9 

37  02.3 

96.6 

37  16-  0 

95-4 

37  28.  8 

94-2 

30 

30 

38  57-4 

99-9 

39  13- 

I 

98.7 

39  28.  0 

97-4 

39  42.  0 

96.  I 

39  55-  I 

94.9 

20 

10 

41  21.  8 

100.  8 

41  38. 

0 

99- S 

41  53-2 

98.2 

42  07.  8 

96.9 

42  21.  2 

95-6 

10 

3 

00 

43  45-  7 

loi.  8 

44  02. 

5 

100.  4 

44  18.4 

99-  I 

44  33-  4 

97-7 

44  47-  I 

96.4 

3 

00 

2 

50 

46  og.  0 

102.8 

46  26. 

5 

lOI.  4 

46  43.  0 

100.  0 

46  58-4 

98.6 

47  13- 0 

97-2 

2 

50 

40 

48  31.8 

103.9 

48  50. 

I 

102.  5 

49  07-  3 

lOI.  0 

49  23-  4 

99-5 

49  38-  3 

98.  I 

40 

30 

50  53-  8 

105.  2 

51  13- 

I 

103-  7 

51  31-  I 

102.  I 

51  47-9 

100.  6 

52  03.  4 

99-  I 

30 

20 

53  15-0 

106.  5 

53  35- 

2 

105.  0 

53  54-3 

103.4 

54  II.  9 

loi.  7 

54  28.  I 

100.  I 

20 

10 

55  35-  0 

108.  I 

55  56- 

5 

106.  4 

56  16.  4 

104.7 

56  35-  I 

103.0 

56  52.2  101.3 

10 

3 

00 

57  53-9 

icg.  8 

58  16. 

7 

108.  I 

58  38-  0 

106.  2 

58  57-  8 

104.  5 

59  15-8 

102.  6 

2 

00 

1 

50 

60  II.  0 

III. 8 

60  35. 

4 

109.  9 

60  58.  0 

108.  0 

61  19.  2 

106.  I 

61  38-  s 

104.  I 

1 

50 

40 

62  26.  I 

114.  I 

62  52. 

3 

112.  I 

63  17-0 

no.  I 

63  39.  6 

108.  0 

64  00.  4 

105.9 

40 

30 

64  38.  8 

116.  7 

65  07- 

I 

114.  6 

65  33-  I 

112.  4 

65  58.  2 

no.  2 

66  20.  8 

107.9 

30 

20 

66  48.  2 

119.  8 

67  19. 

0 

117- 5 

67  48.  0 

115.  2 

68  14.  8 

112.  9 

68  39.  4 

no.  4 

20 

10 

68  53.  I 

123.4 

69  27. 

0 

121.  I 

69  58.  8 

118.  6 

70  28.  I 

116.  I 

70  55-  5 

113- 4 

10 

1 

00 

70  52.  6 

127.8 

71  29. 

9 

125-4 

72  05.0 

122.8 

72  37-9 

120.  0 

73  08.  3 

117.  I 

1 

00 

0 

50 

72  44-  3 

133-  2 

73  25. 

5 

130.  6 

74  04.  5 

128.0 

74  41-  8 

125.  0 

75  16.2 

121.  9 

0 

50 

40 

74  25.6 

139-7 

75  II- 

4 

137-  2 

75  55-2 

134-5 

76  37-  I 

131-5 

77  16.4 

128.  I 

40 

30 

75  52-  7 

147-7 

76  43- 

2 

145-4 

77  32-2 

142.  8 

78  19.  5 

139-  9 

79  05.  2 

136.6 

30 

20 

77  00.  8 

157-  2 

77  56- 

I 

155-4 

78  50.  4 

153-2 

79  43-  6 

150.  8 

80  35.  6 

147-9 

20 

10 

77  44-8 

168.  I 

78  43- 

4 

167.  I 

79  41-8 

165.9 

80  40.  0 

164.4 

81  37-5 

162.6 

10 

0 

00 

78  0.0 

180.  0 

79  o- 

0  180.  0 

80  0.  0  180.  0 

81  0. 0 

180.  0 

82  0. 0 

180.  0 

0 

00 

In  North  declination,  ■when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0      / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6  00 

I  02.3 

85-1 

I  14.7 

84.  I 

I  27.  I 

83.2 

I  39-5 

82.  2 

I  51.8 

81.2 

6  00 

5  50 

3  28.6 

8^.6 

3  40-8 

84.6 

3  52- 9 

83-7 

4  05.0 

82.7 

4  16.9 

81.7 

5  50 

40 

5  54-  9 

86.  I 

6  06.  9 

85.1 

6  18.7 

84.  2 

6  30-5 

83-2 

6  42.  I 

82.2 

40 

30 

8  21.3 

86.6 

8  33-1 

8s.  6 

8  44-8 

84.6 

8  56-3 

83.6 

9  07- 7 

82.6 

30 

30 

10  47.  8 

87.1 

10  59-  5 

86.  I 

II  10.  9 

85.1 

n  22.  2 

84.  I 

II  33-  2 

83-1 

20 

10 

13  14-  5 

87.6 

13  25-9 

86.6 

13  37-3 

85.6 

13  48.  2 

84.6 

13  59- 0 

83.6 

10 

5  00 

15  41.0 

88.  I 

15  52-4 

87.1 

16  03.  5 

86.1 

16  14.  3 

85.1 

16  24.  8 

84.0 

5  00 

4  50 

18  07.  7 

88.6 

18  19.  I 

87.6 

18  30.  0 

86.6 

iS  40.  6 

85- 5 

18  50.  8 

84-5 

4  50 

40 

20  34-  3 

89.  I 

20  45.  6 

88.1 

20  56.  3 

87.0 

21  06.  9 

86.0 

21  16.8 

84.9 

40 

30 

23  01.  I 

89.6 

23  12.3 

88.6 

23  23.  0 

87-5 

23  33-  3 

86.4 

23  43-  I 

85-3 

30 

20 

25  27.7 

9c.  I 

25  39-  0 

89.  I 

25  49-  5 

88.0 

25  59-  7 

86.9 

26  09.  3 

8^.8 

20 

10 

27  54-  5 

90.7 

28  05.  7 

89.6 

28  16.  3 

88.  5 

28  26.  2 

87-3 

28  35-  7 

86.2 

10 

4  00 

30  21.  2 

91.  2 

30  32-4 

90.  I 

30  42.  8 

88.9 

30  52.  8 

87.8 

31  02.  I 

S6.6 

4  00 

3  50 

32  47-  9 

91.  8 

32  59-  I 

90.  6 

33  09.  6 

89.4 

33  19-  5 

88.2 

33   28.  6 

87.1 

3  50 

40 

35  14-  4 

92.4 

35  25.8 

91.  I 

35  36.3 

89.9 

35  46.  I 

88.7 

35  55-  2 

87-5 

40 

30 

37  41-  I 

93- 0 

37  52-  5 

91.7 

38  03.  2 

90-5 

38  12.  8 

89.  2 

38  21.  8 

88.0 

30 

20 

40  07.  5 

93-6 

40  19.  I 

92-3 

40  29.  7 

91.  0 

40  39.  6 

89.7 

40  48.  4 

88.4 

20 

10 

42  34.  0 

94-3 

42  45-  7 

92.9 

42  56.  5 

01.  6 

43  06.  2 

90.  2 

43  15-  I 

88.9 

10 

3  00 

45  oo-  2 

95- 0 

45  12.  2 

93-6 

45  23.0 

92.  2 

45  33- 0 

90.8 

45  41-  8 

89.4 

3  00 

3  50 

47  26.  2 

95-7 

47  38.  5 

94-3 

47  49-  7 

92.8 

47  59-  7 

91.4 

48  08.  5 

89-9 

2  50 

40 

49  52-  r 

96-5 

50  04.  8 

95- 0 

50  16.  2 

93-5 

50  26.  4 

92.  0 

50  35-  2 

90.4 

40 

30 

52  17-8 

97-4 

52  3°-  9 

95-8 

52  42.  6 

94.  2 

52  53-0 

92.  6 

53  02.  0 

90.9 

30 

20 

54  43-  I 

98.4 

54  56-  7 

96.7 

55  08.  8 

95-  0 

55  19-  5 

93-3 

55  28.  6 

91- 5 

20 

10 

57  08.0 

99-5 

57  22.2 

97-7 

57  34-  9 

95-9 

57  45-  9 

94.0 

57  55-3 

92.  2 

10 

2  00 

59  32-  4 

100.  7 

59  47-  5 

98.8 

60  00.  6 

96.8 

60  12.  2 

94.9 

60  21.8 

92.9 

2  00 

1  50 

61  56.  2 

102.  I 

62  12.  I 

100.  0 

62  26.  5 

97-9 

62  38.  3 

95-8 

62  48.  3 

93-7 

1  50 

40 

64  19.  3 

103-  7 

64  36.  4 

loi.  5 

64  51- 3 

99.2 

65  04.  2 

96.9 

65  14-  7 

94-5 

40 

30 

66  41.  2 

10^.  6 

66  59.  8 

103.  I 

67  15- 9 

100.  6 

67  29.  7 

98.  I 

67  40.  8 

95-5 

30 

20 

69  01.  8 

107.  8 

69  22.  I 

105.  I 

69  39-  5 

102.  4 

69  54-  7 

99-  6 

70  06.  7 

96.7 

20 

10 

71  20.  8 

no.  6 

71  42.8 

107.  6 

72  02. 2 

104.  5 

72  19.0 

lOI.  4 

72  32-  0 

98.  I 

10 

1  00 

73  36.  3 

114.  0 

74  01.  6 

no.  7 

74  23.  4 

107-3 

74  42.  0 

103-  7 

74  56-  9 

100.  0 

1  00 

0  50 

75  48.  0 

118.  5 

76  16.8 

114.  8 

76  42.  0 

no.  9 

77  03-  5 

106.  9 

77  21.0 

102.  5 

0  50 

40 

77  53-  3 

124.4 

78  26.  9 

120.  4 

78  56.  6 

116.  0 

79  22.4 

III.  2 

79  43-  2 

106.  0 

40 

30 

79  48.  5 

132.  7 

80  28.  2 

128.4 

81  04.  4 

123.  4 

81  35-  7 

117.  8 

82  02.  0 

III.  4 

30 

20 

81  25.9 

144.3 

82  13.  8 

140.  I 

82  58.  7 

134-9 

83  39-  4 

128.6 

84  14-  5 

120.  9 

20 

10 

82  34.  6 

160.3 

83  30-  7 

157-4 

84  25.  s 

153-6 

85  18.  2 

148.2 

86  07.  3 

140.4 

10 

0  00 

83  0.0 

180.  0 

84  0. 0 

180.  0 

85  0. 0 

180.  0 

86  0.0 

180.  0 

87  0.  0 

180.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  w-hen  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  froza  South  to  West. 
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I30  LATITUDE  12°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b.  m. 

o    / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6  10 

0  05.2 

77.8 

0  17.9 

76.8 

0  30.7 

75-8 

I 
6  10 

6  00 

2  04.  r 

80.  2 

2  16.  4 

79.2 

2  28.6 

78.3 

2  40.  8 

77-3 

2  53- 0 

76.3 

6  00 

5    50 

4  28.9 

80.  7 

4  40.  6 

79-7 

4  52-5 

78.7 

5  04- 2 

77.8 

5  15-  7 

76.8 

5  50 

40 

6  53-7 

81.2 

7  05- 2 

80.  2 

7  i6-4 

79.2 

7  27.6 

78.  2 

738.6 

77.2 

40 

30 

9  18.8 

81.6 

9  29.8 

80.  7 

9  40.  8 

79-7 

9  51-4 

78.7 

10  01.  9 

77-7 

30 

20 

II  44. 0 

82.  I 

II  54-  7 

81.1 

12  05.  I 

80.  I 

12  15-3 

79.1 

12  25.3 

78.1 

20 

10 

14  09.  6 

82.6 

14  19.8 

81.  5 

14  29.  8 

80.5 

14  39.  6 

79-5 

14  49.  I 

78.  5 

10 

5  00 

16  35- 0 

83.0 

16  45.  0 

82.0 

16  54-  5 

80.9 

17  03-9 

79-9 

17  12.  8 

78.9 

5  00 

4  50 

19  00.  8 

83-4 

19  10.3 

82.4 

19  19.  6 

81.3 

19  28.  4 

80.3 

19  37.0 

79.2 

4  50 

40 

21  26.  5 

83-9 

21  35-8 

82.8 

21  44.  6 

81.7 

21  53-  I 

80.  7 

22  01.  I 

79.6 

40 

30 

23  52-  5 

84-3 

24  01.  4 

83.2 

24  09.  9 

82.  I 

24  17.9 

81.  0 

24  25.  6 

79-9 

30 

30 

26  18.  5 

84.7 

26  27.  I 

83.6 

26  35.  2 

82.5 

26  42.  9 

81.  4 

26  50.  0 

80.  2 

30 

10 

28  44.7 

85.1 

28  53.0 

83-9 

29  00.  8 

82.8 

29  08.  I 

81.7 

29  14-  7 

80.5 

10 

4  00 

31  10.8 

85-5 

31  19.0 

84-3 

31  26.4 

83.2 

31  33-3 

82.0 

31  39-4 

80.8 

4  00 

3  50 

33  37-3 

85.  9 

33  45-  0 

84.7 

33  52-3 

83.5 

33  58.  6 

82.3 

34  04-  4 

81.  I 

3  50 

40 

36  03.  5 

86.3 

36  II.  2 

85.  I 

36  17.  9 

83.8 

36  24.  I 

82.6 

36  29.  3 

81.4 

40 

30 

38  3°-  I 

86.7 

38  37-4 

85-4 

38  43-  9 

84.  I 

38  49-  7 

82.  9 

38  54-  6 

81.6 

30 

20 

40  56-  5 

87.1 

41  03. 6 

8^.8 

41  09.  9 

84-5 

41  15.  2 

83.  2 

41  19-  7 

81.8 

20 

10 

43  23-  I 

87-5 

43  30-0 

86.2 

43  36-  0 

84.8 

43  41- 0 

83.4 

43  45-  0 

82.0 

10 

3  00 

45  49.6 

87.9 

45  56-4 

86.  5 

46  02.  I 

85.1 

46  06.  7 

83.6 

46  10.  2 

82.  2 

3  00 

2  50 

48  16.  3 

88.4 

48  22.  9 

86.9 

48  28.  4 

85-4 

48  32-  5 

83-9 

48  35-  7 

82.4 

2  50 

40 

50  42.  9 

88.8 

50  49-  5 

87-3 

50  54-  6 

85-7 

50  58-  5 

84.1 

51  01.  0 

82.5 

40 

30 

53  o&.  8 

89-3 

53  i6-o 

87.6 

53  21.0 

86.0 

53  24-  5 

84-3 

53  26.  6 

82.6 

30 

20 

55  36.3 

89.8 

55  42.  6 

88.0 

55  47-  3 

86.3 

55  so-  4 

84-5 

55  52-0 

82.7 

20 

10 

58  03.  2 

90-3 

58  09.  2 

88.4 

58  13-  7 

86.  5 

58  16.  5 

84.6 

58  17-  6 

82.  7 

10 

2  00 

60  29.  8 

90.9 

60  35.  9 

88.9 

60  40.  2 

86.8 

60  42.  6 

84.8 

60  43.  I 

82.  7 

2  00 

1  50 

62  56.  7 

91-5 

63  02.  7 

89.3 

63  06.  8 

87.1 

63  08.  7 

84.9 

63  08.  7 

82.7 

1  50 

40 

65  23.  I 

92.  2 

65  29.  4 

89.8 

65  33-  2 

87.4 

65  35-  0 

84.9 

65  34-  2 

82.  5 

40 

30 

67  49.  8 

92.9 

67  56.  2 

90-3 

68  00.  0 

87.6 

68  01.  0 

8^.0 

67  59-  7 

82.3 

30 

20 

70  16.  2 

93-8 

70  22.  9 

90.  8 

70  26.  4 

87.9 

70  27.3 

84.9 

70  25.0 

81.9 

20 

10 

72  42.  5 

94.9 
96-3 

72  49.  6 

91.  6 

72  53-2 

88.2 

72  53-4 

84.8 

72  50-3 

81.4 

10 

1  00 

75  08.  6 

75  i6-  I 

92.  4 

75  19-8 

88.4 

75  19-4 

84-5 

75  15-  I 

80.6 

1  00 

0  50 

77  34-  4 

98.0 

77  42.  7 

93-4 

77  46.  4 

88.  7 

77  45- 0 

84.0 

77  39-  5 

79-3 

0  50 

40 

79  59-  0 

100.  5 

80  09.  0 

94.9 

80  13.  I 

89.  0 

80  ir.  2 

83.1 

80  0^.  I 

77-3 

40 

30 

82  22.  5 

104.  5 

82  34-  5 

97.0 

82  40.  0 

89.  2 

82  36.  3 

81.4 

82  25.  5 

73-9 

30 

20 

84  42.  0 

III.  7 

85  00.  0 

lOI.  I 

85  06.  5 

89-5 

85  01.  0 

77-9 

84  44.  0 

67.1 

20 

10 

86  50.  2 

128.  9 

87  21.4 

112.  0 

87  33-4 

89.7 

87  21.8 

67-5 

86  50.  8 

50-3 

10 

0  00 

88  0.0 

180.  0 

89  0.  0 

180.  0 

90  0.  0 

Ind. 

89  0.  0 

0.  0 

88  0.  0 

0.  0 

0  00 

In  North  declination,  when  the  star  is  risins;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  arc  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  12°.     DECLINATION  SAME  NAME  AS  LATITUDE. 
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Hour 
Angle. 


h*  m. 


15° 


6  10 

6  00 
5  50 
10 
30 
SO 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
ZO 
10 

3  00 
Z  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


Alt. 


o  43-3 


3  05- 
5  27- 

7  49- 
10  12. 

12  35- 
14  58- 


17  21.  5 

19  45- o 

22  08.  7 

24  32.  6 
26  56.  6 
29  20.  7 

31  45-  o 
34  09.  4 
36  33-  9 
38  58.  5 
41  23.  2 

43  47-  9 

46  12.  6 

48  37.  5 
51  02.  4 
53  27.3 
55  52-  2 
58  17.0 

60  41.  9 
63  06.  5 

65  31- 3 

67  55-  5 
70  19.  9 

72  43-  4 

75  o6-  9 
77  28.  7 
79  49-  6 
82  07.  o 
84  17.  2 
86  08.  4 


Az. 


74.8 

75-3 
75-8 

76.3 
76.7 
77.1 

77-5 

77.8 
78.2 

78.5 
78.8 

79.  I 
79-4 

79-7 

79-9 

80.  I 

80.3 
80.  5 
80.6 

80.8 
80.9 
80.  9 
80.9 
80.9 
80.8 

80.7 
80.  5 
80.  I 
79.6 
79.0 
78.0 

76.7 

74-7 
71.7 

66.8 

57-  7 

38-7 


16° 


Alt. 


o  56.  I 

3  17-  I 

538.6 

8  00.  2 

10  22.  3 

12  44.  6 

15  07.  2 

17  29.  8 
19  52.  8 
22  15.  9 
24  39.  2 
27  02.  6 
29  26.  2 


87  o.  o 


o.  o 


31  49- 
34  13- 
36  37- 
39  oi- 
41  25. 

43  49- 


Az. 


46  14.  o 
48  38.  I 
51  02.4 
53  26.  s 
55  50-  7 
58  14.7 

60  38.  7 
63  02.4 
65  25.8 

67  49-  3 
70  II.  8 

72  33-  7 

74  54-6 

77  14- o 

79  30-  5 
81  41.  5 

83  42.  7 

85  19-  3 


73-8 


74-3 
74-8 

75-3 
75-7 
76.  I 
76.4 


86  o.  o 


76.8 
77.1 

77-4 

77-7 
78.0 
78.  2 

78.5 
78.7 

78.9 
79.0 
79.2 
79-2 

79-3 

79-3 

79-3 
79.2 

79.1 

78.9 

78.7 

78.3 
77-7 
77.0 
76.  o 
74-7 


17= 


Alt. 


72.9 

70-3 
66.4 
60.  3 
49-9 
30-9 


08.  7 


o.  o 


3  29 

5  49 

8  10, 

10  32 

12  53 

15  15 

17  37 
20  00 
22  22 

24  45 
27  08 
29  31 

31  54 
34  17 
36  40, 

39  04 
41  27 

43  50' 

46  14, 

48  37 
51  01 

53  24 

55  47 
58  10, 

60  33 
62  56 
65  18 
67  40, 
70  00, 
72  20. 

74  38 
76  54 
79  06 
81  II 

83  02 

84  26 


Az. 


o.  o 


72.9 


73 
73 
74 
74 

75 
75 

75 
76 
76 
76 
76 
77 

77 
77 
77 
77 

77 

77 

77 
77 
77 
77 

77 
77 

76 
76 
75 
74 
73 
71 

69 
66, 
6x 

54 
43 
25 


18° 


Alt. 


Az. 


o.  o 


I  21.  4 

3  41- o 

6  01.  I 

8  21.3 

10  42.  o 

13  02.  9 

15  24.  2 

17  45-  6 
20  07.  3 
22  29.  o 
24  51.  I 
27  13.  I 

29  35-3 

31  57-8 
34  20.  3 
36  42.  8 

39  05-  5 
41  28.  I 

43  50-7 

46  13.  4 
48  36.  o 

50  58-  5 
53  20.  9 
55  43-  o 
58  05.  o 

60  26.  7 
62  47.  9 
65  08.  5 
67  22.  4 

69  47.  2 
72  04.  5 

74  19-  6 
76  30.  7 

78  37-9 
80  35.  7 

82  17.8 

83  32-  o 


84  o.  o 


71.9 

72.4 
72.8 
73-2 
73-6 
74.0 
74-4 

74-7 
75- o 

75-3 
75-5 
75-8 
76.0 

76.  r 

76.3 
76.4 

76.5 
76.5 
76.5 

76.4 

76.3 
76.  2 

75-9 
75-6 

75-1 

74.6 
73-9 

73- o 
71.8 

70.  2 

68.3 

65-7 
62.  I 

56-9 

49-  5 
38.2 

21.  6 


19= 


Alt. 


I  34-  I 


3  52 
6  12 

831 
10  51 

13  II.  8 
15  32.3 


17 

52. 

9 

20 

13- 

8 

22 

35- 

0 

24  56- 

2 

27 

17- 

6 

29  39- 

2 

32 

00. 

8 

34 

22. 

6 

36 

44-3 

39 

06. 

2 

41 

28. 

0 

43 

49. 

7 

46 

II. 

5 

48 

33- 

I 

50  54- 

7 

53 

16. 

0 

55 

37- 

I 

57 

57- 

7 

60  18, 

62  37 
64  56 
67  14 
69  31 
71  45-  5 


73  57-2 
76  04.  5 

78  06.  o 

79  56-  2 

81  30.  I 

82  35.  8 


o.  o 


Az. 


70.9 


71 
71 
72 
72 

73 
73 

73 

74 
74. 
74. 
74 

74. 

75 

75 

75 
75 
75 
75 

75 
74 
74 
74 
73 
73 

72 

71 
70. 

69 

67 

65 

62 

58. 
52 
45 
33 
18, 


Hour 
Angle. 


h«  m. 


o.  o 


6  10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  12°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

1 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6 

20 

0  09.5 

66.5 

0  23.0 

65.5 

6  20 

10 

I  46.7 

69.9 

I  59-3 

68.9 

2  II.  7 

68.0 

2  24.3 

67.  0 

2  36.8 

66.0 

10 

6 

00 

4  04.7 

70.4 

4  16.4 

69.4 

4  28.  0 

68.4 

4  39-6 

67.5 

4  51-  I 

66.5 

6  00 

5 

50 

6  23.  I 

70.9 

6  33-9 

69.9 

6  44.  7 

68.9 

6  55-2 

67.9 

7  05-7 

66.9 

5  50 

40 

8  41.9 

71-3 

851.9 

70-3 

9  OI-7 

69-3 

9  "4 

68.3 

9  20.  9 

67- 3 

40 

30 

11  01.  0 

71.7 

II  10.  2 

70.  6 

II  19.  0 

69.6 

II  27.8 

68.6 

II  36.  4 

67.6 

30 

20 

13  20.3 

72.0 

13  28.  7 

71.0 

13  36.  9 

70.  0 

13  44-  7 

68.9 

13  52.3 

67.9 

20 

10 

15  40.  0 

72.3 

15  47-  6 

71-3 

15  54.  8 

70-3 

16  01.  7 

69.  2 

16  08.  3 

68.2 

10 

5 

00 

18  00.  0 

72.6 

18  06.  7 

71.6 

18  13.  0 

70-  5 

18  19.  0 

69-  5 

18  24.  7 

68.4 

5  00 

4 

50 

20  20.  I 

72.9 

20  25.9 

71.8 

20  31.4 

70.8 

20  36.  5 

69.7 

20  41.  2 

68.6 

4  50 

40 

22  40.  4 

73-1 

22  45-4 

72.1 

22  50.  I 

71.  0 

22  54.2 

69.9 

22  58.  0 

68.8 

40 

30 

25  00.  8 

73-3 

25  05-  2 

72.  2 

25  08.8 

71.  I 

25  12.  I 

70.  0 

25  14.  8 

68.9 

30 

20 

27  21.5 

73-5 

27  24.  9 

72.4 

27  27.7 

71-3 

27  30.  0 

70.  I 

27  31.8 

69.  0 

20 

10 

29  42.  2 

73-6 

29  44.  7 

72.5 

29  46.  7 

71.4 

29  48.  0 

70.  2 

29  48.  8 

69.  I 

10 

4 

00 

32  03.  2 

73-8 

32  04.8 

72.  6 

32  05.9 

71.4 

32  06.  I 

70.  2 

32  05.  8 

69.  I 

4  00 

3 

50 

34  24-  0 

73-8 

34  24.  8 

72.  6 

34  24.  8 

71.4 

34  24-  2 

70.  2 

34  22.8 

69.  0 

3  50 

40 

36  45-  0 

73-9 

36  44.  8 

72.  6 

36  43-  9 

71.4 

36  42.  2 

70.  I 

36  39-  8 

68.9 

40 

30 

39  05-  8 

73-9 

39  04.  9 

72.  6 

39  02.  9 

71-3 

39  00.  2 

70.  0 

38  56-  6 

68.7 

30 

20 

41  26.  8 

73-8 

41  24.9 

72.5 

41  21,9 

71.2 

41  17.9 

69.8 

41  13. 2 

68.5 

20 

10 

43  47-  7 

73-7 

43  44-  7 

72.3 

43  40.  6 

70.9 

43  35-  5 

69.6 

43  29.  6 

68.2 

10 

3 

00 

46  08.  5 

73-5 

46  04.  4 

72.  I 

45  59-  2 

70.7 

45  52.9 

69.  2 

45  45-  6 

67.8 

3  00 

3 

50 

48  29.  I 

73-3 

48  23.  9 

71.8 

48  17.3 

70.3 

48  09.  9 

68.8 

48  01.  I 

67.3 

2  50 

40 

50  49-  5 

73- 0 

50  43-  I 

71.4 

50  35-  5 

69.9 

50  26.  4 

68.3 

50  16.  4 

66.7 

40 

30 

53   09-  6 

72.  6 

53  02.0 

70.9 

52  53- 0 

69-3 

52  42.  5 

67.6 

52  3°-  7 

66.0 

30 

20 

55  29-  5 

72.  I 

55  20.  s 

70.3 

55  09.  9 

68  6 

54  57-  8 

66.9 

54  44-  5 

65.  2 

20 

10 

57  48.  7 

71.4 

57  38.  I 

69.6 

57  26.  I 

67.7 

57  12.3 

66.0 

56  57-  0 

64.  I 

10 

2 

00 

60  07.  6 

70.  6 

59  55-4 

68.7 

59  41-3 

66.7 

59  25.7 

64.8 

59  08.  4 

62.  9 

2  00 

1 

50 

62  25.  5 

69.6 

62  II.  4 

67.5 

61  55-4 

65-5 

61  37.7 

63-4 

61  18.  2 

61.5 

1  50 

40 

64  42.  6 

68.4 

64  26.  4 

66.  I 

64  08.  2 

63-9 

63  47-  9 

61.8 

63  26.  I 

59-7 

40 

30 

66  58.  2 

66.8 

66  39.  7 

64.4 

66  18.  7 

62.  I 

65  56.0 

59-8 

65  31-2 

57-6 

30 

20 

69  12.  2 

64.9 

68  50.  8 

62.  2 

68  27.  2 

59-7 

68  01.  2 

57-3 

67  33-  5 

54-9 

20 

10 

71  23.  5 

62.  4 

70  59.  0 

59-5 

70  32.0 

56.  8 

70  02.  5 

54-  2 

69  31.  0 

51-7 

10 

1 

00 

73  31-  7 

59-1 

73  03-  I 

56.  0 

72  32.2 

53-1 

71  58.  7 

50-4 

71  23.4 

47.8 

1  00 

0 

50 

75  34-  2 

54-7 

75  OI-5 

51-5 

74  25.  7 

48.4 

73  47-  7 

45-6 

73  07-  7 

43- 0 

0  50 

40 

77  30-  2 

49.0 

76  51.6 

45-5 

76  10.  6 

42.3 

75  27.3 

39-5 

74  42.  3 

37- 0 

40 

30 

79  14- 0 

41.  I 

78  29.  0 

37-6 

77  42.  0 

34-  6 

76  53-  2 

32.0 

76  02.  5 

29.7 

30 

20 

80  40.  2 

30-3 

79  48.  4 

27.4 

78  55-  2 

24.9 

78  00.  9 

22.  7 

77  06.  0 

20.  9 

20 

10 

81  38-  9 

16.  4 

80  41.  2 

14.  6 

79  43-  2 

13-1 

78  44.  7 

II.  9 

77  46-  0 

II.  I 

10 

0 

00 

82  0. 0 

0.  0 

81  0. 0 

0.  0 

80  0.  0 

0.  0 

79  0.0 

0.  0 

78  0.  0 

0.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  risiuK  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b«  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6     00 

0  00.  0 

90.  0 

6    00 

5     50 

2  26.8 

90-5 

2  14.  2 

91-5 

2  01.  8 

92-5 

I  49.  I 

93-5 

I  36-5 

94.4 

5    50 

40 

4  53-4 

91.  0 

4  40.9 

92.  0 

4  28.  2 

93- 0 

4  15-6 

94.0 

4  02.  7 

95-0 

40 

30 

7  20.  2 

91.6 

7  07-4 

92.  6 

6  54-7 

93-5 

6  41.8 

94-5 

6  28.8 

95- S 

30 

20 

9  46.8 

92. 1 

9  34- 0 

93-1 

9  21.2 

94-1 

9  c8.  0 

95-1 

8  54.7 

96.  I 

20 

10 

12  13.4 

92.  6 

12  00.  4 

93-6 

II  47-  4 

94-6 

II  34.  I 

95-6 

II  20.  6 

96.6 

10 

5    00 

14  39-  9 

93-2 

14  26.  8 

94.2 

14  13.  6 

95-2 

14  00.  I 

96.  2 

13  46.  2 

97.2 

5    00 

4    50 

17  06.  4 

93-7 

16  53-  I 

94.8 

16  39.  6 

95-8 

16  25.9 

96.8 

16  II.  8 

97-8 

4    50 

40 

19  32.  7 

94-3 

19  19-3 

95-4 

19  05.  6 

96.4 

18  51.4 

97-4 

18  36.9 

98- s 

40 

30 

21  58.9 

94-9 

21  45-3 

96.0 

21  31.  2 

97.0 

21  16.8 

98.0 

21  01.  9 

99.1 

30 

20 

24  25.  I 

95-5 

24  II.  2 

96.6 

23  56-8 

97-7 

23  42.0 

98.7 

23  26.  6 

99-8 

20 

10 

26  51.  0 

96.  2 

26  36.  8 

97-3 

26  22.  0 

98.4 

26  06.  8 

99.4 

25  51-2 

100.  5 

10 

4    00 

29  16.8 

96.9 

29  02.  2 

98.0 

28  47.  2 

99.1 

28  31-  5 

100.  2 

28  15.  2 

loi.  3 

4    00 

3     50 

31  42.4 

97.6 

31  27.3 

98.7 

31  II.  8 

99-8 

30  55-  7 

100.  9 

30  38-  9 

102.  I 

3    50 

40 

34  07.  7 

98.3 

33  52-3 

99-5 

33  36.  3 

100.  6 

33  19-  5 

loi.  7 

33  02.  I 

102.  9 

40 

30 

36  32.7 

99-1 

36  16.8 

100.3 

36  00.3 

lOI.  5 

35  42.9 

102.  6 

35  24-9 

103.8 

30 

20 

37  59-  6 

99.9 

37  43-  4 

lOI.  I 

37  26.  5 

102.  4 

37  08.  8 

103.  6 

36  50-  3 

104.  8 

20 

10 

41  21.  8 

100.  8 

41  04.  8 

102.  0 

40  46.  9 

103-3 

40  28.  I 

104.  6 

40  08.  7 

105.8 

10 

3    00 

43  45-  7 

loi.  8 

43  27-  9 

103. 1 

43  09-  4 

104.4 

42  49.9 

105-7 

42  29.3 

107.  0 

3    00 

2    50 

46  og.  0 

102.8 

45  5°-  5 

104.  I 

45  31-  I 

105- 5 

45  10.  6 

106.8 

44  49-4 

108.  2 

2    60 

40 

48  31.  8 

103.9 

48  12.  4 

105-3 

47  52-0 

106.8 

47  30-  6 

108.  I 

47  08.  I 

109.5 

40 

30 

50  53-  S 

105.  2 

50  33-  5 

106.  6 

50  12.  I 

108.  I 

49  49-  5 

109-5 

49  25.9 

III.  0 

30 

20 

53  15-0 

106.  5 

52  53-5 

108. 1 

52  31-0 

109.  6 

52  07.  2 

III.  I 

51  42.0 

112.  6 

20 

10 

55  35- 0 

108.  I 

55  12.2 

109.7 

54  48.  4 

III.  3 

54  23.  0 

112.  9 

53  56-6 

114.  4 

10 

2     00 

57  53-9 

109.  8 

57  29-  7 

III.  5 

57  04-3 

113.  2 

56  37-3 

114.  8 

56  09.1 

116.  4 

2    00 

1     50 

60  II.  0 

III.  8 

59  45-  I 

113.  6 

59  18.9 

115- 3 

58  49.  2 

117.0 

58  19-2 

118.  7 

1     50 

40 

62  26.  I 

114.  I 

61  58.  4 

116.  0 

61  29.  3 

117.  8 

60  58.  6 

119.  6 

60  26.  3 

121.  3 

40 

30 

64  38.  8 

116.  7 

64  08.  9 

118.  7 

63  37-  5 

120.  6 

63  04-4 

122.  5 

62  29.  8 

124.3 

30 

20 

66  48.  2 

119.  8 

66  15.  7 

121.  9 

65  41.6 

123.9 

65  03.  9 

125.8 

64  28.  5 

127.  6 

20 

10 

68  53.  I 

123.4 

68  17.8 

125.  6 

67  40.  6 

127.7 

67  01.  8 

129.7 

66  21.8 

131-6 

10 

1     00 

70  52.  6 

127.8 

70  13-  7 

130.  I 

69  33-  2 

132.  2 

68  51.  0 

134-4 

68  07.  5 

136.2 

1     00 

0    50 

72  44-3 

133-2 

72  01.4 

135-5 

71  17.0 

137-6 

70  31-  5 

139-6 

69  44-  5 

141.  4 

0    50 

40 

74  25.  6 

139-7 

73  38-  5 

141.  9 

72  50.  I 

144.0 

72  00.5 

145-8 

71  09.  6 

147.6 

40 

30 

75  52-  7 

147-7 

75  01- 0 

149.  7 

74  08.  5 

151- 5 

73  14-8 

153- I 

72  21.  0 

154.6 

30 

20 

77  00.  8 

157-2 

76  05.  0 

158.8 

75  08.  9 

160.  2 

74  II- 9 

161.  4 

73  14-6 

162.  5 

20 

10 

77  44-8 

168.  I 

76  45-  9 

i6g.  0 

75  46.  9 

169.8 

74  47-  8 

170.4 

73  48.  5 

171.  0 

10 

0    00 

1 

78     0. 0 

180.  0 

77     0.0 

180.  0 

76    0. 0 

180.  0 

75     0.0 

180.  0 

74    0.0 

180.  0 

0     00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6°     . 

T 

8° 

9° 

! 
1 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h*  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m.    j 

1 
1 

5    50 
40 
30 
20 
10 

I  23.9 

3  49-8 
6  15.8 

8  41.3 
II  07.  I 

95-4 
96.  0 

96.5 
97.1 
97.6 

I  II.  2 

3  36.9 
6  02.  4 

8  27.9 
10  53-  I 

96.4 
97.0 

97-5 
98.0 
98.6 

0  58-5 
3  23-9 
S  49-1 
8  14-  I 
10  39.  I 

97-4 
97-9 
98-5 
99.0 
99.6 

0  45-9 
3  10.8 
5  35-  8 
8  00.3 
10  24.  8 

98.3 

98.9 

99-5 
100.  0 

100.  6 

0  33-1 
2  57-6 
5  22.  2 

7  46.3 
10  10.3 

99-3 

99.9 

100.  4 

loi.  0 

loi.  6 

5 

50 
40 
30 
20 
10 

5    00 

13  32.2 

98.2 

13  18.0 

99-2 

13  03.  5 

100.  2 

12  48.  7 

lOI.  2 

12  33-  8 

102.  2 

5 

00 

4    50 
40 
30 
20 
10 

IS  57-4 
18  22.  I 
20  46.  8 
23  10.9 

25  35- 0 

98.8 

99-5 
100.  I 

100.  8 

101.  5 

IS  42.  8 
18  07.  I 
20  31.3 
22  55.  0 
25  18.4 

99-8 

100.  5 

101.  2 

101.  9 

102.  6 

15  27.8 
17  51.6 
20  15.4 
22  38.  5 
25  01.4 

100.  8 
loi.  5 
102.  2 
102.  9 
103-7 

15  12.  6 
17  36-  0 
19  59-  I 
22  21.  6 

24  43-  7 

101.  9 

102.  5 
103.2 
104.  0 
104.  8 

14  57-  I 
17  19.8 
19  42.4 
22  04.3 
24  25.8 

102.  9 

103-5 
104.3 

105.  0 
105.8 

4 

50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

27  58.4 
30  21.7 
32  44-  I 
35  06.  3 
37  27-6 
39  48-  4 

102.3 
103.2 

104.  0 

105.  0 

106.  0 

107.  0 

27  41.4 
30  03.  8 
32  25.  7 
34  47- 0 
37  07.  6 
39  27-3 

103.4 
104.3 

105.  2 

106.  2 

107.  2 
108.3 

27  23. 5 

29  45-  4 
32  06.  5 

34  27.  I 
36  46.  7 
39  05.  6 

104.  5 
105.4 
106.3 

107-3 
108.3 
109.5 

27  05.4 
29  26.  4 
31  46.8 
34  06.  4 
36  25.2 
38  43-  0 

105.  6 

106.  5 
107.4 
108.  4 

109-  5 
no.  7 

26  46.  6 
29  06.  9 
31  26.4 

33  45-  I 
36  02.  8 

38  19-  7 

106.  7 

107.  6 
108.5 
109.5 
no.  6 
III.  8 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

42  08.  2 
44  27.  I 
46  44.7 
49  01.  2 
51  16.0 
53  29.  I 

108.2 
109.5 
no.  9 
112.  4 
114.  I 
115-9 

41  46.  2 

44  03-9 
46  20.  6 

48  35-  6 
50  49.  I 

53  oo-  5 

109.5 
no.  8 
112.  2 

113- 7 
IIS- 5 
117.  4 

41  23.3 
43  40-  0 
45  55-3 
48  09.  0 
50  21.  0 
52  30-  7 

no.  7 
112.  4 
113- 5 
IIS- I 
116.  9 
118.  8 

40  59-  7 
43  15-2 
45  29.  2 
47  41-  5 
49  51-  8 
51  59-9 

III.  9 

113- 3 
114.  8 
116.  4 
118.  2 
120.  2 

40  35-  2 
42  49.  5 
45  02.  I 
47  13-  I 
49  21.  7 
51  28.  2 

113.  I 

114-  5 
116. 1 

117.7 

119.  6 
121.  6 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

55  39-  8 
57  48.  0 
59  52-  9 
61  54.0 
63  50.0 
65  40-  5 

118.  0 
120.3 
123.0 
126.  0 
129.4 

^33-2 

55  09.  5 
57  15-6 
59  18.  5 
61  17.  I 

63  10.  6 

64  57-  8 

"9-5 
121.  9 
124.  6 
127.  6 
131.  I 
135-0 

54  37-  9 
56  42.  3 
58  42.  7 
60  38.  9 
62  29.  7 
64  14.  0 

121.  0 

123-4 
126.  I 
129.  I 
132.  6 
136.6 

54  05.  3 
56  07.  5 

58  05.  9 

59  59-  7 
61  47.  9 
63  29.  8 

122.  4 
124.9 
127.7 
130.7 
134.2 
138.2 

53  31-6 
55  31-8 
57  27.8 

59  19-  3 

61  04.  9 

62  43-  8 

123.8 
126.3 
129. 1 

132.2 

135-7 
139.6 

1 

00 
50 
40 
30 
20 
10 

1    00 
0     50 
40 
30 
20 
10 

67  22.  9 

68  56.  4 

70  18.  2 

71  26.  2 

72  17.2 
72  49-  2 

137-9 

143-  I 
149.  I 

155-  9 
163.4 

171- 5 

66  37-  5 

68  07.  5 

69  26.4 

70  31.0 

71  19.7 
71  49.  8 

139.6 
144.7 
150.6 

157- 1 
164.3 
172.  0 

65  50.  6 

67  17.7 

68  23.  2 

69  35-  2 

70  21.  6 

70  50.  3 

141.  I 
146.  2 

151-9 

158.2 
165.  I 
172-5 

65  03.  2 

66  27.  2 

67  39-  9 

68  39.  2 

69  23-  5 
69  50.  8 

142.  6 
147.6 

153- I 
159.  2 
165.8 
172.8 

64  14-  5 

65  36-  0 

66  45.  9 

67  42.  8 

68  25.  2 
68  51.2 

143-9 
148.8 
154.2 
160.  I 
166.5 

173-  I 

1 
0 

00 
50 
40 
30 
20 
10 

0    00 

73     o-o 

180.  0 

72     0. 0 

180.  0 

71     0. 0 

180.  0 

70     0. 0 

180.  0 

69     0. 0 

180.  0 

0 

00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h«  m. 


5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
30 
10 

4  00 
3  50 
40 
30 
20 
10 


3 
3 


2 
1 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


10° 


Alt. 


Az. 


o 

20. 

2 

44. 

5 

08. 

7  32- 

9 

55- 

12 

18. 

14  41. 

17  03- 

19 

2  5- 

21 

46. 

24  07. 

26 

27. 

28 

46. 

31 

05- 

33 

23- 

35  40. 

37 

55- 

40 

10. 

42 

23- 

44  34- 

46 

43- 

48 

50- 

50 

55- 

52 

57- 

54  55- 

56 

4Q. 

.S»  3S- 

60 

21. 

61 

57- 

63 

25- 

64 

44. 

65 

51- 

66  46. 

67 

26. 

67 

51- 

100.3 

100.  9 
loi.  4 
102.  o 
102.  6 

103.2 

103-9 
104.5 

105- 3 
106.  o 
106.8 

107.7 
108.6 
109.  6 
no.  7 
III. 8 
113.  o 

114- 3 
"5-7 
II7-3 
iig.  o 
120.  9 
122.  9 

125.  2 
127.7 

130-5 

137-  I 
141.  o 

145.2 
150.0 

155-3 
161.  o 
167.  I 

173-4 


11° 


Alt. 


68     0.0 


180.  o 


o  07.  6 

2  31-3 
4  54-8 
7  18.0 
9  40.9 

12  03.3 
14  25.3 
16  46.  9 
19  08.  o 
21  28.  5 
23  48.  S 

26  07.  8 
28  26.  4 
30  44.  I 
33  00.  8 
35  16.  5 
37  31- I 

39  44-2 
41  55-9 
44  05-8 
46  13.6 
48  19.  I 
50  21.9 


Az. 


52  21.  5 
54  17-6 

56  09 

57  55 
59  36 
61  10 


62  35.  7 

63  51-7 

64  56.  8 

65  49-  3 

66  28.  I 
66  52.  o 


loi.  3 
loi.  8 
102.3 
102.  9 

103-5 

104.  2 
104.  8 

105-5 
106.3 

107.  I 

107.9 

108.8 
109.7 
no.  7 
III. 8 
112.  9 
114.  2 

115- 5 
116.  9 
118.  5 
120.3 
122.  2 
124.  2 

126.5 
129.  o 
131-8 
134-  9 
138.4 
142.3 

146.5 
151.  I 

156-3 
161.  8 
167.  6 

173-7 


67     o.  o 


13= 


Alt. 


180.  o 


2  18.  I 
4  41-  I 
7  03- 6 
9  25-9 

II  47.6 
14  09.  I 
16  30.  o 
18  50.  4 
21  10.  I 
23  29.3 

25  47-7 
28  05.  4 
30  22.  o 
32  37-8 
34  52-  5 
37  05-  8 

39  17-  7 
41  28.  o 

43  36-  4 

45  42.  7 

47  46-  5 

49  47-  5 

SI  45-3 
S3  39-  I 
55  28.6 

57  13-0 

58  51-2 

60  22.  4 

61  45.4 

62  58.9 
64  01.  6 

64  52-  3 

65  29-  5 
65  52-  5 


Az. 


66     o.  o 


102.8 
103.2 
103.9 
104.5 

105.  2 
105.8 

106.  5 
107.3 
108.  I 

108.  9 

109.  8 
no.  8 
III. 8 
112.  9 
114.  o 

115-3 

116.  7 

118.  I 

119.  7 
121.  5 
123.4 
125-5 

127.8 
130.4 
^33-  2 
^3(^-3 
139-7 
143-5 

147-7 
152.  2 

157-2 
162.  5 
168.  I 
174.0 


13° 


Alt. 


180.  o 


2  04 
4  27 
6  49 
9  10 

II  31 

13  52 
16  12 
18  32 
20  51 
23  09 

25  27 
27  43 
29  59 
32  14 

34  27 
36  39 

38  50 
40  59 
43  06 

45  II 
47  13 
49  12 

51  08, 

52  59 
54  47 
56  29 

58  05, 

59  23 

60  54 

62  05 

63  06 

63  54 

64  30. 
64  52 


65  0.0 


Az. 


103.8 
104.3 

104-9 
105-5 

106.  2 
106.8 

107- 5 
108.3 

109. 1 

109.9 

no.  8 
111.8 
112.8 

113- 9 

115.  I 

116.  4 

117.  8 

119- 3 
120.  9 

122.  7 

124.  6 

126.8 

129.  I 
131- 7 
134-5 
137-5 
140.9 
144.7 

148.8 

153-  2 
158.0 
163.  2 
168.6 
174-3 


180.  o 


14° 


Alt. 


I  51 
4  13 
6  34 
8  55 


II  15 

13  35 
IS  55 
18  14 

20  32 
22  49 

25  06 
27  21 
29  36 
31  50 
34  02 
36  13 

38  22 
40  30 

42  35 
44  38 
46  38 
48  36 

SO  30 

52  19 

54  04, 

55  44 

57  18 

58  44' 

60  02 

61  12 

62  10. 

62  57 

63  31 
63  52 


64  o.  o 


Az. 


04.  7 

05-3 
05-9 
06.5 

07.  I 
07.8 
5 
3 

I 

o 

9 
9 
9 
o 

2 

5 


08. 
09. 
10. 
II. 

II. 

12. 

13- 

15- 
16. 

17- 


19.  o 
20.5 
22. 1 

23-9 

25.8 
28.0 

30-3 
32-9 
35-7 
38.7 
42.  I 

45-8 

49-8 
54-2 
58.8 
63.8 
69.  I 
74-5 


180.  o 


Hour 
Angle. 


h.  m. 


5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


3  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  ar«  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridia«,  tke  tabitfate*  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0               / 

0 

0              / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    40 
30 

go 

10 

1 38.1 

3  59-2 
6  19.8 
8  40.  I 

105-7 
106.  2 

106.  8 

107.4 

I  24-  7 

3  45-0 
6  05.0 
8  24.5 

106.  7 

107.  2 
107.8 

108.  4 

I  II.  3 
3  30- 9 

5  50-  I 
8  08.  7 

107.7 
108.2 
108.8 
109.4 

0  57-9 
3  16-6 
5  35- 0 
7  52-8 

108.6 
109.2 
109.  8 
no.  4 

0  44-  5 
3  02.3 
5  19-8 
736.8 

109.  6 
no.  I 
no.  7 
111.3 

5 

40 
30 
20 
10 

5     00 
4     50 
40 
30 
20 
10 

10  59-  7 
13  18.9 

15  37-5 
17  55-4 
20  12.  7 
22  29.  2 

108.  I 
108.8 
109.5 
no.  3 

111.  I 

112.  0 

10  43-  3 
13  01.  7 

15  19-  5 
17  36-  5 
19  52.8 
22  08.  3 

109.  I 
109.  8 
no.  5 
111.3 

112.  I 

113.  0 

10  26.  8 
12  44.  3 
IS  01.  I 
17  17-3 
19  32-  7 
21  47.2 

no.  I 
no.  8 
111.5 

112-3 

113.  I 

114.  0 

10  10.  I 
12  26.  7 
14  42.  6 
16  57.8 
19  12.  I 
21  25.5 

III.  I 
in. 8 

112-  5 

113- 3 
114.  I 

115.0 

9  53-1 
12  08.  8 
14  23.8 
16  38.  0 

18  51-3 
21  03.  7 

112.  0 
112.  7 

113- 5 
114- 3 

115.  I 

116.  0 

5 
4 

00 
50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

24  44.  8 
26  59.  4 
29  13.0 
31  25-4 
33  36-  5 
35  46. 1 

112.  9 

113-9 

115.  0 

116.  I 

117- 3 
118.  6 

24  22.  9 
26  36.  5 
28  49.  0 
31  00.  2 
33  10- 0 
35  18.3 

113- 9 

114- 9 

116.  0 

117.  2 

118.  4 

119-7 

24  00.  7 
26  13.  I 
28  24.  5 
30  34-  5 
32  43-  0 
34  49-  8 

115.  0 

116.  0 

117.  I 
118.3 

119- 5 
120.8 

23  38.  0 

25  49-  3 
27  59-  5 
30  08.  2 

32  15-4 
34  20.  9 

116.  0 

117.  0 

118.  I 

119- 3 

120.  5 

121.  9 

23  14-9 
25  25.2 
27  34-  0 
29  41.5 

31  47-4 
33  51-5 

117.  0 

118.  0 

119.  I 
120.3 
121.  6 
123.0 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

37  53-9 
40  00.  0 

42  03.8 

44  05-  3 

46  04.  0 

47  59-  5 

120.  I 

121.  6 

123-3 
125.  I 

127.  0 

129.  2 

37  24-8 
39  29-  3 
41  31.6 

43  31-3 
45  28.  3 
47  22. 0 

121.  2 

122.  7 
124.4 
126.  2 
128.2 
130-3 

36  5.5-  0 
38  58-  I 
40  58.  8 
42  56.  8 
44  52-0 
46  43.  8 

122.3 
123.8 

125-5 
127.3 
129.3 

131-5 

36  24.  6 
38  26.  I 
40  25.  2 
42  21.  6 

44  14-9 
46  04.  9 

123-3 
124.9 

126.  6 

128.4 

130.4 

132.6 

35  53-6 
37  ^3-  5 
39  51- 0 
41  45-  7 
43  37-  4 
45  25-4 

124.4 
126.  0 
127.7 
129-5 
131- 5 
133-6 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

49  51-4 
51  39- 0 

53  22. 2 

54  59-  6 

56  31-0 

57  54-9 

131-5 
134-0 
136.8 
139.8 
143.2 
146.9 

49  II- 9 

50  57-  6 
52  38-  5 

54  13-  9 

55  42-  9 
57  04-  7 

132-7 
135-  2 
138.0 
141.  0 

144-3 
147.9 

48  31.8 

50  15-  5 

51  54-3 

53  27- 5 

54  54-  4 
56  14.  I 

133-8 
136-3 
139-  I 
142.  I 

145-  3 
148.9 

47  51-0 
49  32-  6 

51  09-  4 

52  40.  5 

54  05.  3 

55  22.9 

134-9 

137-4 
140.  2 

143-  I 
146.3 

149.8 

47  09.  6 

48  49-  2 

50  24-  0 

51  53-0 

53  15-8 

54  31-5 

135-9 
138.4 
141.  2 

144-  I 
147-3 
150.7 

2 
1 

00 
50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

59  II-  I 

60  17.  7 

61  14.  5 

61  59-7 

62  33.0 
62  53.2 

150.8 

155-1 
159.6 
164.4 
169.5 
174-7 

58  18.  7 

59  23-  S 

60  18.  I 

61  01.  9 
61  34.0 
61  53-  5 

151- 7 
155-9 
160.3 
165.0 
169.  9 
174-9 

57  25-9 

58  28.  6 

59  21.8 

60  04.  I 
60  35.  0 
60  53-  7 

152.  6 

156-7 
161.  0 

165-5 
170-3 
175-  I 

56  32.  8 

57  33-4 

58  25-  I 

59  06.  0 

59  35-  9 
59  53-  9 

153-  5 
157-5 
161.  6 
166.  0 
170.  6 
175-3 

55  39-  3 

56  38-  5 

57  28.  3 

58  07.  7 
58  36.  7 
58  54-  I 

154-3 
158.2 

162.  2 

166.5 

170.9 

175-4 

1 
0 

00 
50 
40 
30 
20 
10 

0    00 

63     0.0 

180.  0 

62     0. 0 

180.  0 

61     0. 0 

180.  0 

60    0. 0 

180.  0 

59     0-0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Ansle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5 

40 

o  30.  9 

no.  6 

0  17-  5 

III.  6 

0  04.  0 

112.  5 

1 
5     40 

30 

2    48.  2 

III.  I 

2  33-  7 

112.  I 

2  19.  2 

113-  I 

2  04.  7 

114.  I 

I  50-3 

115.  I 

30 

20 

5  04.6 

III.  7 

4  49-3 

112.  7 

4  34-0 

113- 7 

4  18- 5 

114.  6 

4  03.0 

115.  6 

20 

10 

7  20.  6 

112.  3 

7  04-5 

^^3-3 

6  48.  I 

114- 3 

6  3^-5 

115-2 

6  15.  0 

116.  2 

10 

5 

00 

9  36-  r 

X13.  0 

9  18.8 

114.  0 

9  01.4 

114.  9 

843-8 

"5-9 

8  26.  2 

116.  9 

5     00 

4 

50 

II  50.  7 

113-  7 

II  32.  6 

114.  7 

II  14.  I 

115.  6 

10  55-  5 

116.  6 

10  36.  7 

117.  6 

4    50 

40 

14  04.  7 

114-  5 

13  45-  4 

"5-5 

13  26.  0 

116.  4 

13  06.  2 

117.  4 

12  46.  3 

118.  3 

40 

30 

16  17.  8 

"5-  3 

15  57-6 

116.  3 

IS  36-9 

117.  2 

15  16.  I 

118.  2 

14  54-  9 

119.  I 

30 

20 

18  30.  I 

116.  I 

18  08.  7 

117.  I 

17  46.  9 

118.  I 

17  24.  9 

119.  I 

17  02.  5 

120.  0 

20 

10 

20  41.3 

117.  0 

20  18.  8 

118.  0 

19  55-  8 

119.  0 

19  32.  6 

120.  0 

19  09.  I 

120.  9 

10 

4 

00 

22  51.  6 

1x8.  0 

22  27.  8 

119.  0 

22  03.  6 

120.  0 

21  39.0 

121.  0 

21  14.  2 

121.  9 

4    00 

3 

50 

25  00.  5 

119.  0 

24  35-  6 

120.  0 

24  10.  0 

121.  0 

23  44-3 

122.  0 

23  18.  I 

123.0 

3    50 

40 

27  08.  I 

120.  I 

26  41.8 

121.  I 

26  15.  I 

122.  I 

25  47-  8 

123.  I 

25  20.  4 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


138 

lATITTJDE  13°.     DECLINATION  SAME  NAME  AS 

LATITUDE. 

1 

0° 

1° 

3° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0             / 

0 

0       / 

0 

0             / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6 
5 

00 
50 
40 
30 
30 
10 

o  oo.  o 

2    26.  2 

4  52-3 
7  i8-4 

9  44-5 
12  10.  5 

90.  0 

90-5 

91.  I 
91.7 

92-3 
92.8 

0  13-5 
2  39.6 

5  05- 8 

7  32-0 

958.1 

12  24.  2 

89.0 
89.6 
90.  2 
90.7 

91-3 
91.8 

0  27.  0 

2  52-9 
5  19- 2 

7  45-3 
10  ii.-s 

12  37-  3 

88.1 
88.6 
89.  2 
89.7 

90-3 
90.8 

0  40.  5 
2  06.  6 

5  32-5 

7  58-6 

10  24.  8 

12  50.9 

87.1 
87.6 
88.2 
88.7 

89-3 
89.8 

0  53-9 
2  19.8 

5  45-7 
8  II.  8 

10  37.  8 
13  04.0 

86.  I 
86.6 
87.2 
87.8 
88.3 
88.8 

6 
5 

00 
50 
40 
30 
30 
10 

5 
4 

00 
50 
40 
30 
30 
10 

14  36.  4 
17  02.  2 
19  28.  0 
21  53-6 
24  19.  0 
26  44.3 

93-4 
94.  I 

94-7 
95-3 
96.  0 
96.7 

14  so.  2 
17  16.3 
19  42.  I 
22  07.  9 

24  33-  6 
26  59.  I 

92.4 
93-1 
93-7 
94-3 
94.9 

95-6 

15  03-  8 
17  29.  8 

19  55-  9 
22  21.  8 
24  47.  8 

27  13-  5 

91.4 
92.  0 
92.  6 
93-2 
93-9 
94  5 

15  17-  I 
17  43-  2 
20  09.3 

22  35-3 
25  01.  4 
27  27.3 

90.4 
91.  0 

91.  6 

92.  2 
92.8 
93-4 

15  30-  I 
17  56.  2 
20  22.  3 
22  48.  5 
25  14-  6 
27  40-  7 

89.4 

90.  0 

90-5 

91.  I 
91.7 

92-3 

5 
4 

00 
50 
40 
30 
30 
10 

4 
3 

00 
50 
40 
30 
30 
10 

29  09.  4 
31  34-  2 
33  58.  7 
36  22.  9 
38  46.  7 
41  10.  I 

97-4 
98.  2 

99.0 

99.8 

100.  7 

loi.  7 

29  24.  5 
31  49.8 

34  14-  6 
36  39.  2 

39  03-  6 
41  27.6 

96-3 
97- 0 
97.8 
98.6 

99-5 
100.  4 

29  39.  I 
32  04.  6 
34  29.  9 
36  54-  9 
39  19-8 
41  44.  2 

95-2 

95-9 
96.6 

97-4 

98.  2 

99.  I 

29  53-  3 
32  19.0 

34  44-  5 
37  09-  9 
39-  35-  I 
42  00.  2 

94.  I 
94-7 
95-4 
96.  2 
97.0 
97-8 

30  06.  7 
32  32.  6 

34  58-  4 
37  24-  I 
39  49-  7 
42  15-0 

92.9 
93-6 
94-3 
95- 0 
95-7 
96-5 

4 
3 

00 
50 
40 
30 
30 
10 

3 
3 

00 
50 
40 
30 
30 
10 

43  33-  0 

45  55-  2 
48  16.  8 

50  37-  6 
52  57- 3 
55  16.  8 

102.  7 
103.8 

105.  0 

106.  3 

107.  8 
109.  5 

43  51-  2 
46  14.  I 
48  36.7 
50  58-  2 
53  19-  I 
55  38.  9 

101.  4 

102.  4 

103.  6 
104.9 
106.  3 
107.8 

44  08.  4 
46  32.  0 

48  55-  2 
51  17.8 

53  39-  6 
56  00.  5 

100.  0 

101.  0 

102.  I 
103.4 
104.  7 
106.  2 

44  24-  7 
46  49.  0 
49  12.9 

SI  36. 1 

53  .59-0 
56  20.  9 

98.7 

99-6 

100.  7 

101.8 

103.  I 

104.  5 

44  40-  I 
47  04  9 
49  29-  3 

51  53-4 
54  17-0 
56  39-  9 

97-3 
98.  2 

99-  2 
100.  3 
loi.  5 
102.8 

3 
3 

00 
50 
40 
30 
30 
10 

3 

1 

00 
50 
40 
30 
30 
10 

57  32-8 
59  48.  0 
62  01.  0 
64  II.  0 
66  17.  5 
68  19.  2 

III.  3 

113-  4 
ii^;.  8 
118.  5 
121.  7 

125-  5 

57  57-4 
60  14.  0 
62  29.  0 
64  41.  2 
66  50.  3 
68  55.  0 

109.  6 
III.  6 

113- 9 
116.  5 
119.  6 
123-3 

58  20.  3 
60  38.  8 

62  55.3 
65  09.  8 
67  21.  2 
69  28.8 

107.8 
109.7 
III.  9 
114.  4 
117.  4 
121.  0 

58  41.  8 
61  01.8 
63  20.  I 
65  36-  5 

67  5°-  3 
70  00.  8 

106.  0 
107.8 
109.  9 
112.  3 
lie;.  I 
118.  5 

59  02.  0 
61  23.  I 

63  43-  I 
66  01.  I 

68  17.4 
70  30.  6 

104.  2 

105.  9 
107.  8 
no.  I 
112.  7 
116.  0 

3 
1 

00 
50 
40 
30 
30 
10 

1 

0 

00 
50 
40 
30 
30 
10 

70  15.  0 

72  02.  4 

73  39-  I 

75  OI-4 

76  05.  2 
76  46.  0 

130.0 
135-4 

141-9 
149.7 

158.  8 

169.  0 

70  54.  0 

72  45-  5 

74  26  5 

75  53-  2 
77  01.  2 

77  44-  3 

127.7 
133-  I 
139-7 
147.6 

157-  2 
168.  I 

71  31-4 
73  26.  6 

75  12.2 

76  43-  8 

77  56-  2 

78  43-  5 

125-3 
130.  6 

137-2 
145-4 
155-  4 
167.  I 

72  06.  6 

74  06.  0 

75  56-  I 

77  33- 0 

78  50-  7 

79  41-9 

122.  7 
128.  0 

134-5 
142.8 

153-3 
165.9 

72  39-  8 
74  43-  0 
76  38.  I 

78  20.  5 

79  44-8 

80  40.  I 

120.  0 
125.  0 

131-  5 
139-9 
150.8 
164.4 

1 
0 

00 
50 
40 
30 
30 
10 

0 

00 

77     0.0 

180.  0 

78     0.  0 

180.  0 

79     0.0 

180.  0 

80    0.  0 

180.  0 

81     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risinK  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
And  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  Bast  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0.      / 

0 

0       / 

0 

h. 

m. 

6 

10 

0  04.  2 

78.7 

0  17.9 

77.8 

0  31-7 

76.8 

0  45-4 

75-8 

6 

10 

6 

00 

2    14.3 

80.3 

2  27.  6 

79-3 

2  40.  8 

78.3 

2  54.0 

77-3 

3  07.2 

76.4 

6 

00 

5 

50 

438-5 

80.8 

4  51-4 

79.8 

5  04- 2 

78.8 

5  16.8 

77.8 

S  29-4 

76.9 

5 

50 

40 

7  02.8 

81.3 

7   15-2 

80.3 

7  27.6 

79-3 

7  39-8 

78.3 

7  51-9 

77-4 

40 

30 

9  27-5 

81.8 

9  39-5 

80.8 

9  51- 4 

79.8 

10  03.  I 

78.8 

10  14.  6 

77.8 

30 

30 

II  52.2 

82.3 

12  03.  8 

81.3 

12  15- 3 

80.3 

12  26.  6 

79-3 

12  37.  6 

78-3 

20 

10 

14  17.  I 

82.8 

14  28.  5 

81.8 

14  39-  5 

80.8 

14  5°-  3 

79.8 

15  00.9 

78.7 

10 

5 

00 

16  42.  2 

83-3 

16  53-  I 

82.3 

17  03-9 

81.2 

17  14.2 

80.2 

17  24-3 

79.2 

5 

00 

4 

50 

19  07-  5 

8v8 

19  18.  I 

82.7 

19  28.  4 

81.7 

19  38-  4 

80.6 

19  47-  9 

79.6 

4 

50 

40 

21  32.  7 

84.2 

21  43.0 

83.2 

21  53-  I 

82.  I 

22  02.  7 

81.0 

22   II.  8 

80.0 

40 

30 

23  58-3 

84.7 

24  08.  4 

83.6 

24  17-  9 

82.5 

24  26.  9 

81.4 

24  35-7 

80.4 

30 

20 

26  23.8 

85.2 

26  S3-  6 

84.1 

26  42.  9 

83.0 

26  51.  7 

81.8 

27  00.  0 

80.  7 

20 

10 

28  49.  5 

85.6 

28  59.  2 

84-5 

29  08.  I 

83.4 

29  16.  4 

82.2 

29  24-3 

81.  I 

10 

4 

00 

31  15-3 

86.1 

31  24.  5 

84.9 

31  33-3 

83.8 

31  41-3 

82.6 

31  48.  7 

81.4 

4 

00 

3 

50 

33  41-2 

86.5 

33  50-3 

85-3 

33  59-  6 

84.2 

34  06.  3 

83.0 

34  13-3 

81.8 

3 

50 

40 

36  07.0 

87.0 

36  15-9 

85.8 

36  24.  I 

84.6 

36  31-4 

83-3 

36  38.  I 

82.  I 

40 

30 

38  33-° 

87-5 

38  41.8 

86.2 

38  49-  6 

84.9 

38  56-  7 

83-7 

39  02.  8 

82.4 

30 

30 

40  59.0 

88.0 

41  07.  6 

86.6 

41  15-2 

85-3 

41  22.  0 

84.0 

41  27.8 

82.  7 

30 

10 

43  25-  I 

88.5 

43  33-  6 

87.1 

43  41- 0 

85-7 

43  47-4 

84-3 

43  52-  7 

83.0 

10 

3 

00 

45  51-3 

89.0 

45  59-  5 

87.5 

46  06.  7 

86.1 

46  12.8 

84.7 

46  17.9 

83-3 

3 

00 

3 

50 

48  17.4 

89-5 

48  25.  7 

88.0 

48  32.  5 

86.5 

48  38.  4 

85.0 

48  43- 0 

83-5 

2 

50 

40 

50  43-  6 

90.  0 

50  51-6 

88.5 

50  58-  5 

86.9 

51  04.0 

85-3 

51  08.  4 

83-7 

40 

30 

53  09-  8 

90.  6 

53  17-8 

89.0 

53  24-  4 

87-3 

53  29-  7 

85.6 

53  33-  6 

83- 9 

30 

20 

55  35-8 

91.  2 

55  43-  9 

89-5 

55  5°-  4 

87.7 

55  55-5 

85- 9 

55  59- 0 

84.  2 

20 

10 

58  01.9 

91.9 

58  10.  I 

90.  0 

58  16.  5 

88.1 

58  21.4 

86.2 

58  24.  4 

84.3 

10 

2 

00 

60  27.  9 

92.  7 

60  36.  2 

90.  6 

60  42.  6 

88.6 

60  47.  2 

86.6 

60  49.  9 

84-5 

2 

00 

1 

50 

62  53-9 

93-4 

63  02.  4 

91-3 

63  08.  7 

89.  I 

63  13.0 

86.9 

63  15-  I 

84.6 

1 

50 

40 

65  19-  7 

94-3 

65  28.  3 

92.  0 

65  35- 0 

89.6 

65  39-  I 

87.2 

65  41-  I 

84.7 

40 

30 

67  45-  4 

95-4 

67  54-  7 

92.8 

68  01.  0 

90.  I 

68  05.  0 

87.4 

68  06.  4 

84.8 

30 

20 

70  10.  8 

96.  6 

70  20.  3 

93-7 

70  27.3 

90.7 

70  31.  I 

87.7 

70  32.  I 

84.7 

20 

10 

72  35-  5 

98.  I 

72  46.  2 

94.8 

72  53-4 

91-5 

72  57-1 

88.0 

72  57-3 

84.6 

10 

1 

00 

75  oo-  I 

100.  0 

75  II- 6 

96-3 

75  19-4 

92-3 

75  23.2 

88.3 

75  23-2 

84.4 

1 

00 

0 

50 

77  23.4 

I02.  5 

77  36.  7 

97-9 

77  45-  0 

93-3 

77  49-  5 

88.6 

77  48-0 

83-9 

0 

50 

40 

79  45-  2 

106.  0 

80  01.  0 

100.  4 

80  II.  2 

94.8 

80  15.4 

88.9 

80  13.4 

83.0 

40 

30 

82  03.  5 

III.  4 

82  24.  0 

104.  5 

82  36.  3 

97.0 

82  41.  5 

89.  2 

82  38.  5 

81.3 

30 

20 

84  15-3 

121.  0 

84  43.  0 

III.  7 

85  01.  0 

lOI.  0 

85  07-  7 

89.4 

85  02.  2 

77.8 

20 

10 

86  07.  7 

140.5 

86  50.6 

129.  0 

87  21.9 

112.  0 

87  33-9 

89.7 

87  22.3 

67-3 

10 

0 

00 

87     0. 0 

180.  0 

88     0. 0 

180.  0 

89     0. 0 

180.  0 

90    0. 0 

Ind. 

89    0. 0 

0.  0 

0 

00 

In 

NortI 

1  declination,  when  the  star  is  rising  or  Eas 

t  of  the  meridian,  the  tabulated  a 

zimuths  are  reckonec 

from  Nc 

)rthto  East; 

and  w 

hea  th 

e  star  is  setti 

ng  or  W 

1 *i 

est  of  the  me 

ridian,  t 

T^™, 

he  tabulated 

*.  „r  *i : 

azimutl 

a: —    ♦u. 

IS  are  reckon 

ed  from 

North  to  We 

St. 

utii  i 

r»  T?ocf  • 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6 

10 

0  59. 1 

74.8 

I  12.  7 

73-9 

I  26.  4 

72.9 

I  40. 1 

71.9 

I  53-7 

70.9 

6 

10 

6 

00 

3  20.2 

75-4 

3  22-3 

74-4 

3  46.  2 

73-4 

3  59- I 

72.4 

4  12.  0 

71-5 

6 

00 

5 

50 

5  41-9 

75-9 

5  54-3 

74-9 

6  06.  5 

73-9 

6  18.7 

72.9 

6  30.  7 

71.9 

5 

50 

! 

40 

8  03.7 

76.4 

8  IS- 5 

75-4 

8  27.  I 

74-4 

8  38.6 

73-4 

8  49-  9 

72.4 

40 

30 

10  25.  9 

76.8 

10  37.0 

75-8 

10  48.  0 

74.8 

10  58.  7 

73-8 

II  09.3 

72.8 

30 

20 

12  48.  4 

77-3 

12  59.  0 

76.3 

13  09.  2 

7S-3 

13  19-3 

74.3 

13  29.  2 

73-2 

20 

10 

15  II.  2 

77-7 

15  21.  I 

76.7 

15  3°-  7 

75-7 

15  40-  I 

74-7 

IS  49-  3 

73-6 

10 

5 

00 

17  33-9 

78.1 

17  43-4 

77-  I 

17  52- 5 

76.1 

18  01.  2 

75- 0 

18  09.7 

74-0 

5 

00 

4 

50 

19  57-3 

78.5 

20  OS-  9 

77.5 

20  14.  4 

76.4 

20  22.  6 

75-4 

20  30.  2 

74-3 

4 

50 

40 

22  20.  4 

78.9 

22  28.  8 

77-8 

22  36.  6 

76.7 

22  44.  0 

75-7 

22  51.  0 

74-6 

40 

30 

24  44- 0 

79-3 

24  51-7 

78.2 

24  58-  9 

77.  I 

25  05-  7 

76.  0 

25  12.  I 

74-9 

30 

20 

27  07.  6 

79.6 

27  14-  9 

78-5 

27  21.5 

77-4 

27  27.7 

76.3 

27  33-3 

75-2 

20 

10 

29  31-6 

80.0 

29  38.  I 

78.8 

29  44.2 

77-7 

29  49-  7 

76-5 

29  54.  6 

75-4 

10 

4 

00 

31  SS-4 

80.3 

32  01.  6 

79.  I 

32  07.  I 

77-9 

32  II.  9 

76.7 

32  16.  I 

75-6 

4 

00 

3 

50 

34  IQ-  7 

80.6 

34  25.2 

79-3 

34  30-  I 

78.1 

34  34-  3 

76.9 

34  37-  7 

75-7 

3 

50 

40 

36  43-  8 

80.8 

36  48.  9 

79.6 

36  53-  I 

78.3 

36  56-  7 

77-1 

36  59-  3 

75-8 

40 

30 

39  08.  3 

81.  I 

39  12-7 

79.8 

39  16.3 

78.5 

39  19-2 

77.2 

39  21.  I 

75-9 

30 

20 

41  32.6 

81.4 

41  36.  6 

80.0 

41  39-  6 

78.7 

41  41-  7 

77-4 

41  42.9 

76.  0 

20 

10 

43  57-3 

81.6 

44  00.  6 

80.2 

44  03.  0 

78.8 

44  04.  4 

77-4 

44  04.  7 

76.0 

10 

3 

00 

46  21.  7 

81.8 

46  24.  7 

80.4 

46  26.  3 

78.9 

46  27.  0 

77-4 

46  26.  6 

76.  0 

3 

00 

2 

50 

48  46.  5 

82.0 

48  48.  6 

80.  5 

48  49.  8 

78.9 

48  49-  7 

■77-4 

48  48.  3 

75-9 

2 

50 

40 

51  II.  2 

82.  2 

51  12.9 

80.6 

51  13-2 

79- 0 

51  12-3 

77-4 

51  10.  0 

75-8 

40 

' 

30 

53  36.  I 

82.3 

52   37-0 

80.6 

52   37- 0 

78.9 

53  34-  9 

77-2 

S3  31-6 

75-5 

30 

20 

56  00.  9 

82.  4 

56  01.3 

80.6 

56  00.  0 

78.8 

55  57-3 

77-0 

55  53-  I 

75-2 

20 

10 

58  25.7 

82.4 

58  25.4 

80.  5 

58  23.4 

78.6 

58  19-  7 

76.7 

58  14-  2 

74-8 

10 

2 

00 

60  50.  6 

82.  s 

60  49.  6 

80.4 

60  46.  6 

78.4 

60  41.  8 

76.3 

60  35.4 

74-3 

2 

00 

1 

50 

63  IS- 6 

82.4 

63  13-6 

80.2 

63  09.  6 

78.0 

63  03.  7 

75-8 

62  55-  5 

73-6 

1 

50 

40 

65  40.  3 

82.3 

65  37-7 

79-9 

65  32-4 

77-5 

65  25.  I 

75-1 

65  15-6 

72-7 

40 

30 

68  05.  3 

82.  I 

68  01.3 

79-4 

67  55- 0 

76.8 

67  46.  0 

74.  I 

67  34-  7 

71.  6 

30 

20 

70  29.  8 

81.7 

70  25.  0 

78.8 

70  17.0 

75-8 

70  06.  2 

72.9 

69  S2.  8 

70.1 

20 

10 

72  54-5 

81.2 

72  47-  7 

77.8 

72  38-  3 

74-5 

72  25.3 

71-3 

72  09.  2 

68.1 

10 

1 

00 

75  18.6 

80.4 

75  10-6 

76.  s 

74  58.  5 

72.7 

74  42.  7 

69.  0 

74  23.  7 

65- 5 

1 

00 

0 

50 

77  43-  0 

79.2 

77  32-0 

74.6 

77  16.  7 

70.  I 

76  58.  0 

65-9 

76  34-  5 

61.8 

0 

50 

40 

80  05.  6 

77.2 

79  52-0 

71.6 

79  32-  8 

66.3 

79  09.  0 

61.3 

78  40-  7 

56-7 

40 

30 

82  27.3 

73-8 

82  08.  s 

66.7 

81  43-  5 

60.  2 

81  13.0 

54-4 

80  37-  5 

49-3 

30 

20 

84  45-  3 

67.  0 

84  18.  3 

57-6 

83  43-  7 

49-7 

83  03-  4 

43-3 

82  18.  7 

38.0 

20 

10 

86  51.4 

50.2 

86  08.  8 

38.6 

85  19-  7 

30.8 

84  27.0 

25-4 

83  32-  2 

21-5 

10 

0 

00 

88  0.0 

0.  0 

87  0. 0 

0.0 

86  0.0 

0.  0 

85  0. 0 

0.  0 

84  0. 0 

0.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian^  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

1 

1 

0     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

i 
i 

6  20 

0  04.  6 

68.5 

0  19.  0 

67-5 

0  33-4 

66.5 

0  47.9 

65-5 

6  20 

10 

2  07.  2 

70.  0 

2  20.  6 

69.  0 

2  34-2 

68.0 

2  47-7 

67.  0 

3  oi-  2 

66.0 

10 

6  00 

4  24.7 

70-5 

4  37-4 

69-5 

4  50-0 

68.5 

5  02.  6 

67-5 

5  15-0 

66.  s 

6  00 

5    50 

6  42.  7 

70.9 

6  54.6 

70.  0 

7  06.  2 

69.  0 

7  17-8 

68.0 

7  29.3 

67.  0 

5  50 

40 

9  01.  I 

71.4 

9  12.  I 

70.4 

9  22.  9 

69.4 

9  33- (> 

68.4 

9  44.0 

67.4 

40 

30 

II  19.7 

71.8 

II  29.  9 

70.8 

II  39.8 

69.8 

II  49.  6 

68.8 

II  59.  I 

67-7 

30 

20 

13  38.  8 

72.  2 

13  48.  I 

71.2 

13  57-3 

70.  2 

14  06.  2 

69.  2 

14  14.  7 

68.1 

20 

10 

IS  58. 2 

72.  6 

16  06.  7 

71.6 

16  14.  9 

70.5 

16  23.  6 

69- 5 

16  30.  5 

68.4 

10 

5    00 

18  17.7 

73- 0 

18  25.5 

71.9 

18  32.8 

70.8 

18  40.  0 

69.8 

18  46.  6 

68.8 

5  00 

4  50 

20  37.  3 

73-3 

20  44-  5 

72.  2 

20  51.0 

71.7 

20  57.  2 

70.1 

21  02. 9 

69.  0 

4  50 

40 

22  57.  6 

73-5 

23  03.  7 

72-5 

23  09-  5 

71.4 

23  14.  7 

70- 3 

23  19-5 

69.  2 

40 

30 

25  17.8 

73-8 

25  23.2 

72.7 

25  28.  0 

71.  6 

25  32.2 

70.5 

25  36-  2 

69.4 

30 

30 

27  38-3 

74.0 

27  42.8 

72.9 

27  46.  8 

71.8 

27  5°-  2 

70.  6 

27  S3-0 

69.5 

20 

10 

29  58.8 

74.2 

30  02.  6 

73-1 

30  05.  6 

71.9 

30  08.  I 

70.7 

30  09.  9 

69.6 

10 

4  00 

32  19- 5 

74-4 

32  22.4 

73-2 

32  24.6 

72.0 

32  26.  2 

70.8 

32  26.9 

69.7 

4  00 

3  50 

24  40.  3 

74-5 

34  42.  4 

73-3 

34  43-  6 

72.1 

34  44-2 

70.9 

34  44- 0 

69.7 

3  50 

40 

37  01-2 

74.6 

37  02.4 

73-4 

37  02.  7 

72.1 

37  02.4 

70.8 

37  01.  0 

69.6 

40 

30 

39  22.2 

74-7 

39  22.4 

73-4 

39-21.  7 

72.1 

39  20.  3 

70.8 

39  17-9 

69.5 

30 

20 

41  43-  I 

74-7 

41  42.  s 

73-3 

41  40.  8 

72.  0 

41  38-3 

-70.7 

41  34-  7 

69-3 

20 

10 

44  04.0 

74.6 

44  02.5 

73-2 

43  59-  7 

71.8 

43  56.  I 

70.5 

43  51-4 

69.  0 

10 

3  00 

46  25.  0 

74-5 

46  22.  3 

73-1 

46  18.6 

71.7 

46  13.8 

70.  2 

46  07.  8 

68.7 

3  00 

2  50 

48  45-  7 

74-4 

48  42-.  I 

72.9 

48  37-  I 

71.4 

48  31.  I 

69.9 

48  23.  8 

68.4 

2  50 

40 

51  06.  5 

74.  2 

51  01.6 

72.  6 

50  55-  5 

71.0 

50  48.  2 

69.  4 

SO  39-  4 

67.9 

40 

30 

53   26.9 

73-9 

53  20.9 

72.  2 

53  13-5 

70- 5 

53  04-  7 

68.8 

52  54-  5 

67.  2 

30 

20 

55  47-3 

73-5 

55  39-9 

71.7 

55  31-2 

70.  0 

55  20.  9 

68.2 

55  o8.  9 

66.  s 

20 

10 

58  07.  I 

72.9 

57  58-3 

71.  I 

57  48.0 

69.  2 

57  36-  I 

67.4 

57  22.5 

65- 5 

10 

2  00 

60  26.  7 

72.3 

60  16.  3 

70.3 

60  04.  3 

68.3 

59  50-6 

66.4 

59  35-  0 

64-  s 

2  00 

1  50 

62  45.  6 

71.4 

62  33-  5 

69.3 

62  19.  5 

67.  2 

62  03.  7 

65.  I 

61  46.  2 

63.1 

1  50 

40 

65  03.  6 

70.4 

64  49.  7 

68.  I 

64  33-  7 

65.8 

64  15-  7 

63.6 

63  55-  5 

61.  5 

40 

30 

67  20.  9 

6g.  0 

67  04.  5 

66.5 

66  46.  9 

64.  I 

66  25.3 

61.7 

66  02.  6 

59-4 

30 

20 

69  36.  3 

67-3 

69  17.  7 

64.6 

68  s6.  4 

61.  9 

68  33.  0 

59-4 

68  07.  0 

57- 0 

20 

10 

71  50.2 

65.1 

71  28.  2 

62.  I 

71  03.  7 

59-2 

70  35-  S 

56-5 

70  07.  2 

53-9 

10 

1  00 

74  01.  0 

62.  I 

73  35-  5 

58.8 

73  07.  I 

55-7 

72  36.3 

52.8 

72  02.  7 

50.1 

1  00 

0  50 

76  07.  7 

58.1 

75  37-5 

54-5 

75  04-  7 

51.2 

74  28.  7 

48.  I 

73  SO-  7 

45-3 

0  50 

40 

78  08.  2 

52.5 

77  32-5 

48.7 

76  53-  9 

45-3 

76  12.8 

42.1 

75  29-  3 

39-3 

40 

30 

79  58-  0 

44.8 

79  15-  0 

40.8 

78  30-  0 

37-4 

77  43-  5 

34-4 

76  54-  5 

31-8 

30 

20 

81  31.  I 

33-7 

80  40.  9 

30.  2 

79  49-  0 

27.  2 

78  56.  I 

24-  7 

78  01.5 

22.  6 

20 

10 

82  36.  I 

18.6 

81  39-  I 

16.3 

80  41.  4 

14- S 

79  43-  3 

13.0 

78  44-9 

II.  8 

10 

0  00 

83  0.0 

0.  0 

82  0. 0 

0.  0 

81  0. 0 

0.  0 

80  0. 0 

0.  0 

79  0.0 

0.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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1° 

2° 

3° 

4° 
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Hour 
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Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

1 
1 

6 

00 

0  00.  0 

90.  0 

6 

00 

5 

50 

2  26.  2 

90-5 

2  12.  7 

91- 5 

I  58.9 

92-5 

I  45.6 

93-5 

I  31.8 

94-5 

5 

50 

10 

4  52-3 

91.  I 

438.7 

92. 1 

4  25.1 

93-1 

4  II.  2 

94-1 

3  57-4 

95- 0 

40 

30 

7  18.4 

91.7 

7  04.8 

92-7 

6  50.9 

93-7 

6  37.1 

94.6 

6  2^.  0 

95-6 

30 

, 

20 

9  44-5 

92-3 

9  30-7 

93-3 

9  16.7 

94-3 

9  02.  6 

95-2 

8  48-3 

96.  2 

20 

10 

12  10.  5 

92.8 

II  56.  7 

93-9 

II  42.  5 

94.9 

II  28.  2 

95-8 

II  13.6 

96.8 

10 

5 

00 

14  36.4 

93-4 

14  22.3 

94-5 

14  08.  0 

95-5 

13  53-4 

96-5 

13  38.  6 

97-5 

5 

00 

4 

50 

17  02. 2 

94.  I 

16  47.  4 

95-1 

16  33-4 

96.  I 

16  18.6 

97.1 

16  03.  4 

98.  I 

4 

50 

40 

19  28.  0 

94-7 

19  13-  5 

95-7 

18  58.  7 

96.7 

18  43-  5 

97-8 

18  27.  9 

98.8 

40 

30 

21  53-6 

95-3 

21  38.9 

96.4 

21  23. 7 

97-4 

21  c8.  2 

98.5 

20  52.  2 

99-5 

30 

20 

24  19.  0 

96.  0 

24  04.  0 

97.1 

23  48.  5 

98.1 

23  32.6 

99.2 

23  16.3 

100.  2 

20 

10 

26  44.3 

96-7 

26  28.  9 

97.8 

26  13. 1 

98.8 

25  56.8 

99.9 

25  39-9 

lOI.  0 

10 

1 

00 

29  09.  4 

97-4 

28  53.  6 

98-5 

28  37-3 

99-6 

28  20.  6 

100.  7 

28  03.  2 

loi.  8 

4 

00 

3 

50 

31  34-  2 

98.  2 

31  18.  I 

99-3 

31  01.2 

100.  4 

30  44.  I 

101.5 

30  26.  I 

102.  6 

3 

50 

40 

33  58-  7 

99.0 

33  42-  I 

100.  I 

33  24-9 

loi.  3 

33  06.  9 

102.  4 

32  48.  4 

103- 5 

40 

30 

36  22.9 

99.8 

36  05.  8 

lOI.  0 

35  47-9 

102.  2 

35  29.  5 

103-3 

35  10.2 

104-  5 

30 

20 

38  46.  7 

100.  7 

38  29.  0 

no.  9 

38  10.6 

103.  I 

37  51-3 

104.3 

37  31-4 

105-  5 

20 

10 

41  10.  I 

loi.  7 

40  51.  8 

102.  9 

40  32.  2 

104.  2 

40  12.  8 

105.4 

39  51-9 

106.  6 

10 

3 

00 

43  33- 0 

102.  7 

43   13-9 

104.  0 

42  54-0 

105-  3 

42  33-  I 

106.  6 

42   II.  5 

107.9 

3 

00 

2 

50 

45  55-  2 

103.8 

45  35-3 

105.2 

45  14-5 

106.5 

44  52-8 

107.8 

44  30-2 

109. 1 

2 

50 

40 

48  16.8 

105.0 

47  56-  I 

106.  4 

47  34-  2 

107.8 

47  II- 4 

109.  2 

46  47.  6 

no.  5 

40 

30 

50  37-  6 

106.   7, 

50  15-8 

107.8 

49  52-8 

109.3 

49  28.8 

no.  7 

49  03-  8 

112.  I 

30 

20 

52  57-3 

107.  8 

52  34-  3 

109.3 

52   10.  I 

no.  8 

51  44-9 

112.  3 

51   18.  5 

113.  8 

20 

10 

55  16.8 

109.5 

54  51-  5 

III.  0 

54  25.9 

112.  6 

53  59-2 

114.  I 

53  31-  2 

115-6 

10 

2 

00 

57  32.8 

111-3 

57  07-  I 

112.  9 

56  39-  9 

114.  6 

56  II.  4 

116.  2 

55  41-9 

117.  7 

2 

00 

1 

50 

59  48-  0 

113- 4 

59  20.  5 

115.  I 

58  51-5 

116.  8 

58  21.4 

118.  s 

57  49-  9 

120.  I 

1 

50 

40 

62  01.  0 

115. 8 

61  31-5 

117.  6 

61  00. 4 

119.  4 

60  28.  I 

121.  I 

59  54-  6 

122.8 

40 

30 

64  II.  0 

118.  5 

63  39-  2 

120.  4 

63  06.  0 

122.3 

62  31.4 

124. 1 

61  55-2 

125.8 

30 

20 

66  17.  5 

121.  7 

65  43-  2 

123-7 

65  07-3 

125-  7 

64  29.  9 

127-5 

63  51-3 

129.3 

20 

■ 

10 

68  19.  2 

125-5 

67  42.  I 

127.  6 

67  03.  I 

129.  6 

66  22.8 

131-4 

65  41.  2 

133-2 

10 

1 

00 

70  15.0 

130.0 

69  34.  2 

132.2 

68  52.  I 

134- I 

68  08.  4 

136.0 

67  23. 7 

137-8 

1 

00 

0 

50 

72  02.4 

135-4 

71   18.  0 

137-5 

70  32.0 

139-5 

69  45.  0 

141.  4 

68  57.  0 

143-  I 

0 

50 

40 

73  39-  I 

141.  9 

72  50-7 

143-9 

72  00.  9 

145-8 

71  10.  I 

147-5 

70  18.6 

149.  I 

40 

30 

75  OI-4 

149-7 

74  09.  0 

151- 4 

73  15-2 

153-  I 

72  21.  2 

154-  5 

71  26.  2 

155- 9 

30 

20 

76  05.  2 

158.8 

75  08.8 

160.  I 

74  12.  0 

161.  3 

73  14-9 

162.  4 

72  17-3 

163.4 

20 

10 

76  46.  0 

169.  0 

75  46.9 

169.8 

74  47-  8 

170.4 

73  48-  S 

171.  0 

72  49.  2 

171-5 

10 

0 

00 

77     0.0 

180.  0 

76    0. 0 

180.  0 

75     o-o 

180.  0 

74    0.  0    180.  0 

73     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  tie  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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7° 

8° 
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Az. 

Alt. 

Az. 

Alt. 

Az. 

h«  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  nu 

1 

1 

5    50 
40 
30 
20 
10 

I    l8.  2 

3  43-6 

6  08.9 

8  34.0 

10  59.  0 

95-4 
96.  0 
96.6 
97.2 
97.8 

I  04.  6 
3  29-6 

5  54-7 

8  19.3 

10  44.  0 

96.4 
97-0 
97-6 
98.2 
98.8 

0  50.9 
3  15-6 

5  40.3 

8  04.  7 

10  28.  9 

97-4 
98.0 
98.6 
99.2 
99.8 

0  37.1 

3  OI-5 

5  25-9 

7  49-8 

10  13.6 

98.  4 
98.9 

99-5 
100. 1 
100.  7 

0  23.4 
2  47-4 
5  II-  2 
7  34.8 
9  58.2 

99-3 
99-9 

100.  5 

101.  I 

loi.  7 

5     50 
40 
30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

13  23.6 
15  48.  I 
18  12.  2 
20  36.  I 
22  59.  6 
25  22.  8 

98.5 
99.1 
99.8 

100.  5 

101.  3 

102.  I 

13  08.2 

15  32-4 
17  56.0 
20  19.  5 
22  42.  4 

25  05-0 

99-5 
100.  I 
100.  8 
loi.  5 
102.3 
103.  I 

12  52.7 

15  16.4 
17  39.6 
20  02.  4 
22  24.  9 
24  46.  9 

100.5 

101.  I 

101.8 

102.  5 

103-3 
104.  I 

12  37- 0 
15  00.  2 
17  22.7 
19  45.2 
22  06.  9 
24  28.  3 

101.  4 

102.  I 
102.8 
103.6 
104.4 
105.  2 

12  21.  0 
14  43.  6 

17  05-7 
19  27.4 

21  48.  5 
24  09.  2 

102.  4 

103.  I 
103.8 

104.  6 
105.4 
106.  2 

5     00 
4     50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

27  45-  5 
30  07.  7 

32  29.4 

34  50-4 

37  10-8 

39  3°-  4 

102.  9 

103-7 
104.  7 

105- 7 
106.  7 
107.8 

27  27.  I 
29  48.  8 
32  09.  6 
34  30.  0 
36  49-  4 
39  08.  2 

103.9 
104.8 
105.8 
106.8 
107.9 
109.  I 

27  08.3 
29  29.  2 

31  49-  4 
34  08.  9 
36  27.6 
38  45-  2 

105.  0 
105.9 

106.  9 
107.9 
109.  0 
no.  2 

26  48.  9 
29  09.  2 
31  28.5 

33  47-  2 
36  04.  7 
38  21.4 

106.  I 

107.  0 

108.  0 

109.  I 
no.  2 
III.  4 

26  29.  2 
28  48.  6 
31  07.  I 
33  24-  7 
35  41-4 
37  57-0 

107.  I 

108.  I 

109.  I 
no.  2 
III. 3 
112.  6 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

41  49.0 
44  06.  8 
46  23.  0 
48  37-9 

53  02.  3 

109.  I 
no.  4 
III.  9 

113- 5 
115.  2 

117.  I 

41  25.7 
43  42.  2 
45  57-4 
48  II.  0 
50  22.  7 
52  32-  2 

no.  3 
III.  7 

113.  2 

114.  8 
116.  6 
118.  6 

41  01.7 
43  17- I 
45  30.  9 
47  43-  3 
49  53- 3 
52  01.3 

111.  5 

112.  9 
114.  4 
116.  I 
117-9 
119-9 

40  36.  8 

42  51.0 

45  03-  5 

47  14-3 
49  22.9 

51  29.3 

112.  7 
114.  I 

115- 7 
117.4 

119- 3 
121.  3 

40  II.  3 
42  24-3 
44  35-4 
46  44.  6 

48  51-  7 
50  56.  2 

113- 9 
115-3 
116.  9 
118.  7 
120.  6 
122.  6 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

55  II- 2 

57  17-  I 

59  19-9 
61  18.  2 

63  II.  6 

64  58.  6 

119.  2 
121.  7 
124.4 
127.4 
130.9 

134.9 

54  39-  3 
56  43-  5 
58  43-  7 
60  39.  9 
62  30.  4 
64  14.  8 

120.  7 
123.2 

125-9 
128.9 

132.  s 

136.5 

54  06.  5 
56  08.  6 
58  06.  8 

60  00.  4 

61  48.  5 
63  30.  0 

122.  2 
124.7 
127.4 

130.5 
134.0 

138.0 

53  32-  6 
55  32-6 
57  28.  5 
59  20.  0 

61  05.  4 

62  44.3 

123.6 
126.  I 
128.9 
132.0 
135-5 
139-5 

52  57-8 
54  55-  9 
56  49-  5 
58  38-  4 

60  21.  6 

61  57-7 

124.9 
127-4 
130-  2 
133-4 
136.9 
140.  8 

2    00 
1    50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

66  38.  I 

68  08.  0 

69  26.  5 

70  31.0 

71  19.7 
71  49.  8 

139-4 
144.  6 

150-5 
157-  0 
164.3 
172.  0 

65  51-2 

67  18.  2 

68  33-  5 

69  35-  4 

70  21.  7 
70  50.4 

141.  0 
146.  I 
151. 8 
158.  I 
165.  I 
172.4 

65  03-  5 

66  27.  6 

67  40.  2 

68  39.  4 

69  23.  6 
69  50.  9 

142.5 
147.4 
153-0 

159-  I 
165.8 
172.8 

64  14.  9 

65  36-  2 

66  46.  0 

67  43- 0 

68  25.  2 

68  51.3 

143-9 
148.7 
154.  2 
160.  I 
166.3 
173- I 

63  25.  8 

64  44.  2 

65  51-6 

66  46.  3 

67  26.  7 
67  51-7 

145.2 
149.9 
155-2 
160.  9 
167.  0 
173-4 

1    00 
0    50 
40 
30 
20 
10 

0    00 

72     0. 0 

180.  0 

71     0. 0 

180.  0 

70    0.  0 

180.  0 

69    0.  0 

180.  0 

68     0.0 

180.  0 

0    00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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102.8 
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103.8 
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104.  8 

40 

30 

4.56-7 

loi.  5 

4  41-9 

102.  4 

4  27.2 

103.  4 

4  12.3 

104.4 

3  57-3 

105-4 

30 

30 

7  19-7 

102.  I 

7  04- 5 

103.  I 

6  49.  I 

104.  0 

633-6 

105-5 

6  18.  I 

106.  0 

30 

10 

9  42.  S 

102.  7 

9  26.  7 

103-7 

9  10.7 

104.7 

8  54-7 

105-7 

8  38.4 

106.  6 

10 

5 

00 

12  04.  8 

103.  4 

II  48.  4 

104.4 

II  31.9 

105-4 

II  15.0 

106.3 

10  58.  I 

107- 3 

5 

00 

4 

50 

14  26.  9 

104.  I 

14  09.  8 

105.  I 

13  52-6 

106.  I 

13  35-  2 

107.  0 

13  17-4 

108.  0 

4 

50 

40 

16  48.  3 

104.8 

16  30.  6 

105.  8 

16  12.  7 

106.8 

15  54-6 

107.8 

15  36-  I 

108.8 

40 

30 

19  09.  4 

105.  6 

18  51.  0 

106.  6 

18  32.4 

107.  6 

18  13-3 

108.6 

17  54-  I 

109.  6 

30 

30 

21  29.  8 

ic6.  4 

21  10.8 

107.4 

20  51.3 

108.4 

20  31.5 

109.5 

20  II.  4 

no.  5 

30 

10 

23  49.  8 

107-3 

23  30-0 

108.3 

23  09.  7 

109.3 

22  49.  0 

no.  4 

22  27.  9 

III.  4 

10 

4 

00 

26  09.  0 

108.2 

25  48.  3 

109.  2 

25  27.2 

no.  3 

25  05.  6 

III.  3 

24  43-  6 

112.  3 

4 

00 

3 

50 

28  27.  5 

I  eg.  2 

28  05.  9 

no.  2 

27  43-  9 

III.  3 

27  21.3 

112.  3 

26  58.  3 

113-3 

3 

50 

! 

40 

30  45-  I 

no.  2 

30  22.  6 

III.  2 

29  59.  6 

112.  3 

29  36.  0 

113- 4 

29  12.  0 

114.  4 

40 

30 

33  oi-  8 

III.  3 

32  38-  4 

112.  4 

32  14.4 

113-5 

31  49-  7 

114.  6 

31  24.4 

115.  6 

30 

30 

35  17-4 

112.  5 

34  52-  9 

113.  6 

34  27.  7 

114.  7 

34  01.  9 

115.8 

33  35-6 

116.  8 

30 

10 

37  32-0 

113-8 

37  06.3 

114.  9 

36  39-  9 

116.  0 

36  12.9 

117.  I 

35  45-3 

118.  2 

10 

3 

00 

39  45-  0 

11:;.  I 

39  18.  I 

116.  2 

38  50-  5 

117- 4 

38  22.  I 

118.  5 

37  53-2 

119.  6 

3 

00 

3 

50 

41  56.  6 

116.  6 

41  28.  4 

117.  7 

40  59.3    118.  9 

40  29.  7 

120.  0 

39  59-  7 

121.  2 

3 

50 

40 

44  06.  4 

118.  2 

43  36-  7 

119.  4 

43  06.  3 

120.  6 

42  35-  0 

121.  7 

42  03.3 

122.  9 

40 

30 

46  14.3 

120.  0 

45  42.  9 

121.  2 

45  II- 0 

122.  4 

44  38-3 

123-5 

44  04.7 

124.  7 

30 

20 

48  19.  6 

121.  8 

47  46.  8 

123.  I 

47   13-1 

124.3 

46  38.  6 

125-5 

46  03.  5 

126.  7 

30 

10 

50  22.  4 

123.9 

49  47-  7 

125.2 

49  12.  2 

126.  5 

48  36.  0 

127.7 

47  58-9 

128.9 

10 

3 

00 

52  22.  0 

126.  3 

51  45-  5 

127-5 

51  08.0 

128.8 

50  29.  9 

130.  0 

49  51-  0 

131-2 

3 

00 

1 

50 

54  18.  0 

128.8 

53  39-  3 

130.  I 

52  59-9 

131-5 

52  19-7 

132.6 

51  38-6 

133-  8 

1 

50 

40 

56  09.  6 

131.  6 

55  28.  7 

132.9 

54  47-  3 

134.  2 

54  04.  8 

135-4 

53  21.9 

136.6 

40 

30 

57  56-  2 

134.  8 

57  13-2 

136.  I 

56  29.3 

137-3 

55  44-  6 

T38-5 

54  59-4 

139-7 

30 

30 

59  36.  8 

^38.3 

58  51-  3 

139.6 

58  05.  I 

140.  8 

57  18-  I 

141.  9 

56  30.  8 

143.  0 

30 

10 

61  10.  4 

142.  I 

60  22.  4 

143-3 

59  33-  9 

144-5 

58  44-6 

145.6 

57  54-  7 

146.7 

10 

1 

00 

62  35.  8 

146.  4 

61  45.  4 

147-  5 

60  54.4 

148.6 

60  02.  9 

149.7 

59  II- 0 

150-7 

1 

00 

1     0 

50 

63  51-  9 

151.  I 

62  58.9 

152.  I 

62  05.  6 

153-  I 

61  12.  0 

154.0 

60  17.  6   154.  9 

0 

50 

40 

64  56-  8 

156.  2 

64  01.  7 

157- I 

63  06.  2 

158.0 

62  10.  4 

158.  8 

61  14.  5    159.  5 

40 

30 

65  49-  3 

161.  7 

64  52-  3 

162.  4 

63  54-9 

i6^  I 

62  57-5 

163.8 

61  59.  7    164.  4 

30 

30 

66  28.  I 

167.6 

65  29-  5 

1 68.  I 

64  30.  8 

168.6 

63  31-  9 

169.  0 

62  33.  I    169.4 

30 

10 

66  52.  I 

173-  7 

65  52-  5 

174.0 

64  52.  7 

174.  2 

63  52- 9 

174-5 

62  53.  2    174.  7 

10 

0 

00 

67     0. 0 

180.0 

66     0.  0 

180.  0 

65     0. 0 

180.  0 

64     0.  0    180.  0 

63     0.  0  |i8o.  0 

0 

00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b«  m. 

o           / 

i 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

3 

h. 

m. 

5    40 

I    21.  i 

i   105.  7 

I  07.5 

106.  7 

0  53-1 

107.7 

038.7 

108.  7 

0  24.3 

109.  6 

1 
5 

40 

30 

3  42.. 

5    106.3 

3  27-2 

107-3 

3  12.  I 

108.3 

2  56.8 

109.3 

2  41.  6 

no.  2 

30 

30 

6    02.  ^ 

1-   106.  9 

5  46.6 

107.9 

5  30-6 

108.  9 

5  14-7 

109.9 

4  58-6 

no.  8 

20 

10 

8    22.  < 

D    107.  6 

8  05.4 

108.6 

7  48.6 

109.  6 

7  31-7 

no.  5 

7  15-0 

III.  5 

10 

5    00 

lo  40.  ( 

?    108.3 

10  23.  6 

109.3 

10  06.  I 

no.  3 

9  48-  5 

in.  2 

9  30-  6 

112.  2 

5 

00 

1    50 

12  59-  . 

5    109.  0 

12  41.3 

no.  0 

12  22.  9 

III.  0 

12  04.  3 

112.  0 

II  45-  6 

112.  9 

4 

50 

40 

15  17- : 

5    109.  8 

14  48.  3 

no.  8 

14  39.  0 

III.  8 

14  19-  5 

112.  7 

13  59-8 

113- 7 

40 

30 

17  34-^ 

\.    no.  6 

17  14.6 

III.  6 

16  54-  3 

112.  6 

16  33-8 

113- 5 

16  13.2 

114-  5 

30 

20 

19  50.  < 

?   Ill- 5 

19  30- 1 

112.  5 

19  08.  9 

113- 5 

18  47-  5 

114.  4 

18  25.  7 

115- 4 

20 

10 

22  06.  _ 

5    112.  4 

21  44.7 

113-4 

21  22.  4 

114.  4 

21  00.  I 

115- 4 

20  37.  2 

116.  4 

10 

4    00 

24  21.  s 

2    113-3 

23  5S-4 

114.  4 

23  35-  2 

115-  4 

23  II.  6 

116.  4 

22  47.  6 

117-4 

4 

00 

3    50 

26  34.  { 

5   114.  3 

26  II.  0 

IIS- 4 

25  46.  7 

116.  4 

25  21.  9 

117-  5 

24  56.  7 

118.  5 

3 

50 

40 

28  47-  ^ 

^   115- 5 

28  22.  5 

116.5 

27  57.0 

117- 5 

27  31-0 

118.  6 

27  04.  6 

119.  6 

40 

30 

30  58-  ' 

?    T16.  7 

30  32-7 

117.7 

30  05-  8 

iiS.  7 

29  38.  6 

119.  S 

29  II.  0 

120.8 

30 

20 

33  oS.  ' 

?    117- 9 

32  41-2 

119.  0 

32  13-2 

120.  0 

31  44.8 

121.  I 

31  15-8 

122.  I 

20 

10 

35  17- « 

3    119- 3 

34  48-  3 

120.  4 

34  18.9 

121.  4 

33  49-  0 

122.5 

33  18-  7 

123-  5. 

10 

3    00 

37  23- ( 

3    120.  7 

36  53-  5 

121.  8 

36  22.  6 

122.8 

35  51-4 

123.9 

35  19-  5 

125.  0 

3 

00 

2    50 

39  28.  2 

!      122.3 

38  56.  6 

123.4 

38  24-  3 

124.4 

37  51-4 

125-5 

37  18-  I 

126  6 

2 

50 

40 

41  30.  ( 

S    124.  0 

40  57-  5 

125.  I 

40  23.  6 

126.  2 

39  49-  2 

127.3 

39  14-  I 

128.3 

40 

30 

43  30.  . 

>    125- « 

42  55-6 

126.  9 

42  20.  4 

128.0 

41  44-  0 

129.  I 

41  07.  2 

130.2 

30 

20 

45  27-  . 

)    127.8 

44  50-  9 

129.  0 

44  13-  7 

130.  I 

43  35-  8 

131.  I 

42  57-4 

132-2 

20 

10 

47  21.2 

'    130.0 

46  42.  8 

131.  I 

46  03.  7 

132.  2 

45  24.  I 

^33-3 

44  43-  7 

134.4 

10 

2    00 

49  II- 2 

!      132.4 

48  31.0 

133-5 

47  50-  0 

134.  6 

47  08.4 

135-  7 

46  26.  3 

136-7 

2 

00 

1    50 

50  57-  c 

5     134-9 

50  14-  7 

136.0 

49  31-7 

137-  I 

48  48-  3 

138.2 

48  04.  I 

139.2 

1 

50 

40 

52  38.  c 

5   137-7 

51  53-  7 

138.8 

51  08.  6 

139-9 

50  23-  I 

140.9 

•19  37-  I 

141.  9 

40 

30 

54  13-^ 

.    140.  8 

53  26.  9 

141.  9 

52  39-  9 

142.9 

51  52.3 

143-  9 

51  04.  2 

144.8 

30 

20 

55  42.  ; 

;   144-  I 

54  54-  0 

145-  I 

54  04.  8 

146.  I 

53  15-2 

147.  I 

52  25.  2 

148.  0 

20 

10 

57  04-  . 

5    147-7 

56  13-  7 

148.7 

55  22.6 

149.6 

54  30-  9 

150-5 

53  38-  9 

151-3 

10 

1    00 

58  18.. 

1-    151-  6 

57  25.  6 

152-  5 

56  32-  5 

153-  3 

55  38-  9 

154-  I 

54  45-  2 

154-9 

1 

00 

0    50 

59  23- : 

5    155- S 

58  28.  5 

156.6 

57  33-4 

157-  3 

56  38.  3 

158.0 

55  42-6 

158-7 

0 

50 

40 

60  18.  1 

[    160.  2 

59  21-  7 

160.  9 

58  24.  9 

161.  5 

57  28.  I 

162.  I 

56  31- 2 

162.  7 

40 

30 

61  01.  c 

)   164.  9 

60  04.  0 

165.4 

59  05-  9 

165.  9 

58  07.  7 

166.  4 

57  09-  4 

166.  9 

30 

20 

61  34.  c 

)   169.  8 

60  35.  0 

170.  2 

59  35-8 

170- 5 

58  36-  6 

170.8 

57  37-4 

171.  2 

20 

10 

61  53- ; 

>    174- 9 

60  53-  7 

175-  I 

59  53-  9 

175-2 

58  54-  I 

175-4 

57  54-  3 

175-6 

10 

0    00 

62     0.  c 

)    180.  0 

61     0. 0 

180.  0 

60     0.  0 

180.  0 

59     o-o 

180.  0 

58    0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20°                          21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5     40 

o  oo.  8 

no.  6 

5 

40 

]          30 

2  26.  4 

III.  2 

2  II.  I 

112.  I 

I  55-7 

113-  I 

I  40.  2 

114.  I 

I  24.8 

115.  I 

30 

20 

4  42.4 

III. 8 

4  26.  I 

112.  7 

4  09.  8 

"3-7 

3  53-5 

114.  7 

3  37-0 

lis- 7 

20 

10 

6  57.8 

112.  5 

6  40.7 

113-4 

6  23.3 

114.  4 

6  05.9 

115-3 

5  48.4 

116.  3 

10 

S    00 

9  12.  s 

113.  2 

8  54-4 

114.  I 

8  36.0 

115.1 

8  17.7 

116.  0 

7  59-0 

117.  0 

5 

00 

4    50 

II  26.  6 

113- 9 

II  07.3 

114.  8 

10  48.  I 

115-8 

10  28.  6 

116.  8 

10  08.  8 

117-7 

4 

50 

40 

13  39-  8 

114.  7 

13  19.  6 

115.  6 

12  59-  2 

116.  6 

12  38.  6 

117.  6 

12  17.  7 

118.5 

40 

30 

IS  52-  2 

IIS- 5 

15  31-0 

116.5 

IS  09-  4 

117-4 

14  47-  6 

118.  4 

14  25.  7 

119.4 

30 

20 

18  03.  6 

116.  4 

17  41.2 

117.  4 

17  18.  6 

118.  3 

16  55-  6 

119.  3 

16  32.  4 

120.3 

20 

10 

20  14.  0 

117.  4 

19  50-  5 

118.  4 

19  26.  6 

119- 3 

19  02.  5 

120.  3 

18  38.  0 

121.  2 

10 

4    00 

22  23. 2 

118.  4 

21  58-  S 

119- 3 

21  33-5 

120.3 

21  08.  2 

121.  3 

20  42.  3 

122.  2 

4 

00 

3    50 

24  31.2 

119-  5 

24  05.  3 

120.  4 

23  39-  0 

121.  4 

23  12.3 

122.  4 

22  45.  2 

123-3 

3 

50 

40 

26  37.8 

120.  6 

26  10.  6 

121.  6 

25  43-  0 

122.  6 

25  iS-o 

123- 5 

24  46.  5 

124-  5 

40 

30 

28  42.  g 

121.  8 

28  14.  3 

122.8 

27  45-  3 

123.8 

27  IS- 9 

124.8 

26  46.  I 

125.8 

30 

20 

30  46.  2 

123.  I 

30  16.  3 

124.  I 

29  45-  9 

125.  I 

29  15-  I 

126. 1 

28  43-  7 

127. 1 

20 

10 

32  47-  7 

124.  s 

32  16.4 

125-5 

31  44-3 

126.5 

31  12.  2 

127-5 

30  39-  3 

128.  5 

10 

3    00 

34  47-  I 

126.  0 

34  14-  I 

127.  0 

33  40.8 

128.0 

33  06.  9 

129.  0 

32  32-5 

130.0 

3 

00 

2    50 

36  44-  I 

127.  6 

36  09.  7 

128.6 

35  34-  7 

129.  6 

34  59-  2 

130.6 

34  23.  2 

131.  6 

2 

50 

40 

38  38-  S 

I2Q.  4 

38  02.4 

130.4 

37  25.8 

131-4 

36  48.  8 

132-4 

36  II.  0 

133.3 

40 

30 

40  30.  3 

131-2 

39  52-  2 

132.2 

39  14- 0 

133-  2 

38  3^-  I 

134.  2 

37  55-  8 

135-2 

30 

20 

42  18.3 

133-2 

41  38-  7 

134.  2 

40  58.  8 

13s- 2 

40  18.  2 

136.  2 

39  37- 0 

137-2 

20 

10 

44  03.0 

135-4 

43  21.6 

136.4 

42  39-  7 

137-4 

41  57-4 

138-3 

41  14-  5 

139.3 

10 

2    00 

45  43-  S 

137-7 

45  00.3 

138.7 

44  16.  6 

139-7 

43  32-  4 

140.  6 

42  47.  7 

141-5 

2 

00 

1     50 

47   19-  6 

140.  2 

46  34.  4 

141.  2 

45  48.  8 

142.  I 

45  02.  7 

143-  0 

44  16.3 

143-9 

1 

50 

40 

48  50.  4 

142.9 

48  03.  4 

143-8 

47  16.  0 

144-  7 

46  28.  I 

145-6 

45  39-  7 

146.  5 

40 

30 

50  IS- 9 

145- 8 

49  26.  7 

146.7 

48  37-  S 

147-  5 

47  47-  7 

148.4 

46  57.  6 

149-  2 

30 

20 

51  34-  S 

148.9 

50  43-  8 

149-  7 

49  52-  6 

150-5 

49  oi-  3 

151-3 

48  09.  3 

152. 1 

20 

10 

52  46.  7 

152.  2 

51  54.0 

153-0 

51  01.  I 

153-7 

50  07.  7 

154-4 

49  14-3 

155- 1 

10 

1     00 

53  50-9 

155-7 

52  56.  6 

156.  4 

52  02.  0 

157- I 

51  07.3 

157-7 

50  12.  I 

158.3 

1 

00 

0    50 

54  47-  I 

IS9-4 

53  51-0 

160.  0 

52  55-0 

160.  6 

51  58-6 

161.  I 

51  02.  I 

161.  7 

0 

50 

40 

55  33- 8 

163.  2 

54  36-  5 

163-  7 

53  39-  I 

164.  2 

52  41-  6 

164.  7 

SI  43-9 

165.  2 

40 

30 

56  II.  I 

167.3 

55  12-5 

167.6 

54  14- 0 

167.9 

53  15-7 

168.3 

52   16.  9 

168.7 

30 

20 

56  38-  I 

171.  4 

55  38.  8 

171- 7 

54  39-  5 

172.  0 

53  40.  2 

172.  2 

52  40.  7 

172.4 

20 

10 

56  54-  5 

17s- 7 

55  54-  7 

175-8 

54  54-  9 

176.  0 

53  55- 0 

176.  I 

52  55-  I 

176.  2 

10 

0    00 

57     o-o 

180.  0 

56     0.0 

180.  0 

55     0-0 

180.  0 

54     0.0 

180.  0 

S3     0-0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  14°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6  00 

0  00.  0 

90.  0 

0  14.  6 

8g.  0 

0  29.  r 

88.1 

0  43-6 

87.1 

0  58.0 

86.1 

6  00 

5  50 

2  25.  6 

90.  6 

2  40.  I 

89.6 

2  54-4 

88.7 

3  08.9 

87.7 

3  23-  3 

86.7 

5  50 

40 

4  51-  I 

91.  2 

5  OS- 7 

90.  2 

5  20.0 

89- 3 

5  34-3 

88.3 

s  48.6 

87-3 

40 

30 

7  16.6 

91.8 

7  31-1 

90.9 

7  45-5 

89.9 

7  59-9 

88.9 

8  14.  0 

87.9 

30 

SO 

9  42.0 

92.5 

9  56.7 

91- S 

10  II.  I 

90-5 

10  25.4 

89- S 

10  39.  6 

88.5 

20 

10 

12  07.4 

93-1 

12  22.  2 

92.  I 

12  36.  6 

91.  I 

12  51.0 

90.  I 

13  OS-  I 

89.  I 

10 

5  00 

14  32-  6 

93-7 

14  47-  6 

92.7 

15  02.  I 

91.7 

15  16.5 

90.7 

15  3°-  6 

89.7 

5  00 

4  50 

16  57.8 

94.4 

17  12.9 

93-3 

17  27- 5 

92- 3 

17  42.0 

91-3 

17  56.  I 

90-3 

4  50 

40 

19  22.  9 

95- 0 

19  38.  2 

94-0 

19  52.  9 

93-0 

20  07.4 

92.  0 

20  21.  7 

90.9 

40 

30 

21  47.8 

95-7 

22  03.  2 

94-7 

22  18.  2 

93-6 

22  33.0 

92.  6 

22  47.  I 

91- S 

30 

20 

24  12.  s 

96.4 

24  28.  3 

95-4 

24  43-  4 

94-3 

24  58.  2 

93-2 

25  12.  7 

92.  2 

20 

10 

26  37.0 

97.2 

26  53.0 

96.  I 

27  08.  s 

95- 0 

27  23.5 

93-9 

27  38.0 

92.8 

10 

4  00 

29  01.3 

98.0 

29  17.7 

96.9 

29  33-4 

9.5-8 

29  48.  6 

94-6 

30  03.  4 

93-5 

4  00 

3  50 

31  25.2 

98.8 

31  42.0 

97-6 

31  58-2 

96-5 

32  13-8 

95-4 

32  28.  5 

94.  2 

3  50 

40 

33   49- 0 

99.6 

34  06.  2 

98.4 

34  22.  6 

97-3 

34  38-  4 

96.  I 

34  53-  7 

95-0 

40 

30 

36  12.4 

100.  5 

36  29.  9 

99.3 

36  46.  8 

98.  2 

37  03.  2 

96.9 

37  18.  6 

95-7 

30 

30 

38  35-  2 

loi.  5 

38  53-  4 

100.  2 

39  lo-  7 

99- 0 

39  27-4 

97-8 

39  43-  3 

96-5 

30 

10 

40  57.  6 

102.  5 

41  16.3 

lOI.  2 

41  34-3 

100.  0 

41  51-4 

98.7 

42  07.  8 

97.4 

10 

3  00 

43  19-4 

103.6 

43  38.9 

102.3 

43  57-4 

lOI.  0 

44  15-  2 

99-7 

44  32-  0 

98-3 

3  00 

2  50 

45  40.  4 

104.  8 

46  00.  7 

103.4 

46  20.  I 

102.  I 

46  38-  7 

100.  7 

46  55-  7 

99-3 

3  50 

40 

48  00.  7 

106.  I 

48  21.  9 

104.  7 

48  42.  I 

103-3 

49  01.  I 

loi.  8 

49  19-3 

TOO.  4 

40 

30 

50  20.  0 

107.4 

50  42.  2 

106.  0 

51  03.  4 

104.  6 

51  23.4 

103.  I 

51  42.  0 

loi.  5 

30 

20 

52  38-  3 

109.  I 

53  01-  7 

107.  5 

53  23.  7 

106.  0 

53  44-  6 

104.4 

54  04.  5 

102.  8 

20 

10 

54  55- 1 

no.  8 

55  19-6 

109.  2 

55  43-  0 

107.  6 

56  05.  2 

105.9 

56  25.9 

104.  2 

10 

2  00 

57  10.3 

112.  7 

57  36.  5 

III.  I 

58  01.  I 

109.4 

58  24.  5 

107.  6 

58  46.  5 

105.  8 

2  00 

1  50 

59  23.4 

114.  9 

59  SI-  5 

113.  2 

60  17.  6 

III.  4 

60  42.  5 

109.5 

61  05.  9 

107.  6 

1  50 

40 

61  34.  I 

117- 4 

62  03.  9 

115.  6 

62  32.  0 

113- 7 

62  58.  7 

III. 7 

63  23.  9 

109.  7 

40 

30 

63  41-  5 

120.3 

64  13.  6 

118.  4 

64  43-  9 

116.  4 

65  12.8 

114- 3 

65  39-  6 

112.  2 

30 

20 

65  45-  I 

123.  6 

66  19.8 

121.  6 

66  52.  5 

119- 5 

67  23.  7 

117- 3 

67  53-3 

115-0 

20 

10 

67  43-  S 

127.5 

68  21.0 

125.4 

68  57.  0 

123.  2 

69  30.  9 

120.  9 

70  03.  0 

118.  5 

10 

1  00 

69  35-  5 

132.  I 

70  16.  4 

129.9 

70  55  5 

127.7 

71  33-0 

125.  2 

72  oS.  9 

122.7 

1  00 

0  50 

71  18.9 

137-  5 

72  03.  5 

135-  3 

72  46.  6 

133-  I 

73  28.0 

130.  6 

74  07.  2 

127.9 

0  50 

40 

72  51.2 

143-9 

73  39-  9 

141-9 

74  27.  2 

139-7 

75  13-0 

137-  2 

75  57-  5 

134-  5 

40 

30 

74  09.  2 

151-4 

75  01.8 

I4Q.  7 

75  53-  S 

147.  6 

76  44.  0 

I4S-4 

77  33-  5 

142.  8 

30 

20 

75  09-  0 

160.  I 

76  05.  5 

158-8 

77  01.4 

157-2 

77  56-  6 

155-4 

78  51-3 

153-3 

20 

10 

75  47- 0 

i6g.  8 

76  46.  0 

169.  0 

77  44-  9 

168.  I 

78  43-  6 

167.  I 

79  41-9 

165-3 

10 

0  00 

76  0. 0 

180.  0 

77  0.0 

180.  0 

78  0. 0 

180.  0 

79  0. 0 

180.  0 

80  0. 0 

180.  0 

0  00 

In  North  declination,  -when  the  star  is  risinK  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  14°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


149 


5° 

6° 

7°            8° 

9°      1 

1 

Hour 
Angle. 

1 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0   / 

0 

0   / 

0 

0   / 

0 

0      / 

0 

0   / 

0 

h. 

m. 

6  00 

I  12.  5 

85.1 

I  27.  0 

84.  2 

I  41.4 

83-2 

I  55-8 

82.2 

2  10.  2 

81.3 

6 

00 

5    50 

3  37-6 

85-7 

3  51-9 

84.8 

4  06.  0 

83.8 

4  20.  I 

82.8 

4  34-  I 

81.8 

5 

50 

40 

6  02.8 

86.3 

6  16.8 

85-4 

6  30.7 

84.4 

6  44.  6 

83-4 

6  58.2 

82.4 

40 

30 

8  28.1 

86.9 

8  41-9 

85-9 

8  55.  6 

85.0 

9  09.  2 

84.0 

9  22.  6 

83.0 

30 

20 

10  53.  4 

87-5 

II  07.  I 

86.5 

II  20.  7 

85-5 

XI  34.  0 

84- 5 

II  47.  I 

83-5 

20 

10 

13  18.9 

88.1 

13  32- 5 

87.1 

13  45-9 

86.1 

13  59- 0 

85.1 

14  II.  9 

84.1 

10 

5  00 

15  44-4 

88.7 

15  57-9 

87-7 

16  II.  I 

86.6 

16  24.  0 

85.6 

16  36.  7 

84.6 

5 

00 

4  59 

18  09.  9 

89-3 

18  23.  3 

88.3 

18  36.  4 

87.2 

18  49.  3 

86.2 

19  01.7 

85-2 

4 

50 

40 

20  35.4 

89.9 

20  48.  9 

88.8 

21  01.  8 

87.8 

21  14.  5 

86.7 

21  26.  7 

85-7 

40 

30 

23  00.  9 

90-5 

23  14.4 

89-4 

23  27.3 

88.3 

23  39-  9 

87.2 

23  52-0 

86.2 

30 

20 

25  26.  5 

91.  I 

25  39-9 

90.  0 

25  52-8 

88.9 

26  05.  2 

87.8 

26  17.  2 

86.7 

20 

10 

27  52-0 

91.7 

28  05.4 

90.  6 

28  18.3 

89-5 

28  30.  7 

88.4 

28  42.  6 

87-3 

10 

4  00 

30  17-4 

92.4 

30  31.0 

91-3 

30  43-  8 

90.  I 

30  56.  2 

89.0 

31  07-9 

87.9 

4 

00 

3  50 

32  42.8 

93-  I 

32  56-5 

91.9 

33   09-  4 

90.7 

33   21.  7 

89.6 

33  33-  5 

88.4 

3 

50 

40 

35  08.  3 

93-8 

35  21.9 

92.  6 

35  34-  9 

91.4 

35  47-3 

90.  2 

35  58-9 

89.0 

40 

30 

37  33-2 

94-5 

37  47-2 

93-3 

38  00.4 

92.  0 

38  12.8 

90.8 

38  24.  6 

89-5 

30 

20 

39  58-  3 

95-3 

40  12. 6 

94.0 

40  25.  8 

92.7 

40  38-  3 

91.4 

40  49.  9 

90.  I 

30 

10 

42  23.  2 

96.  I 

42  37.6 

94-8 

42  51.  2 

93-4 

43  03-  9 

92.  I 

43  15-5 

90-7 

10 

3  00 

44  47-  7 

97.0 

45  02. 6 

95-6 

45  16.4 

94.2 

45  29.  2 

92.8 

45  41-0 

91.4 

3 

00 

2  50 

47  12.  I 

97-9 

47  27.2 

96-5 

47  41-  4 

95- 0 

47  54-  5 

93-6 

48  06.  6 

92.  I 

2 

50 

40 

49  36-  I 

98.9 

49  51-8 

97-4 

50  06.  3 

95-9 

50  19.  6 

94-4 

50  31-9 

92.8 

40 

30 

51  59-6 

100.  0 

52  16.0 

98.4 

52  31-0 

96.8 

52  44.8 

95-2 

52  57-3 

93-6 

30 

20 

54  22.8 

lOI.  2 

54  39-  8 

99-  5 

54  55-3 

97.8 

55  09-  6 

96.  2 

55  22.4 

94-4 

20 

10 

56  45-  I 

102.  4 

57  02.9 

100.  8 

57  19-4 

99.0 

57  34-  2 

97.2 

57  47-  5 

95-4 

10 

2  00 

59  06.  9 

104.  0 

59  25-  7 

102.  I 

59  42.  8 

100.3 

59  58-4 

98-3 

60  12.  2 

96.4 

2 

00 

1  50 

61  27.5 

105-  7 

61  47-  5 

103-7 

62  05.  8 

lOI.  7 

62  22.  2 

99-6 

62  36.  8 

97-4 

1 

50 

40 

63  47-  I 

107.  6 

64  08.  5 

105-  5 

64  27.  7 

103-3 

64  45-  3 

lOI.  I 

65  00.  7 

98.8 

40 

30 

66  04.  8 

109.9 

66  27.8 

107.  6 

66  49.  0 

105-3 

67  07.  8 

102.8 

67  24.  2 

100.3 

30 

20 

68  20.  5 

112.  6 

68  45.  6 

no.  I 

69  08.  4 

107.  6 

69  29.  0 

104.9 

69  47.  0 

102.  I 

20 

10 

70  33.0 

115-9 

71  00.  9 

113.  2 

71  26.  0 

no.  4 

71  49.0 

107.4 

72  08.8 

104.4 

10 

1  00 

72  42.  0 

119.  9 

73  13-0 

117.  0 

73  41- 0 

"3-9 

74  06.  5 

no.  6 

74  28.  6 

107.  2 

1 

00 

0  50 

74  44-  8 

124.9 

75  19-  5 

121. 8 

75  51-8 

118.  4 

76  20.  8 

114.  8 

76  46.  5 

no.  9 

0 

50 

40 

76  39-  3 

131-5 

77  19-2 

128.  I 

77  59-  5 

124.4 

78  29.  9 

120.  4 

79  00.  2 

ii6k  0 

40 

30 

78  21.  0 

139-9 

79  06.  8 

136.6 

79  50-  0 

132.8 

80  30.  4 

128.4 

81  07.  0 

123.4 

30 

20 

79  44-  6 

i=;o.  8 

80  36.  3 

147.9 

81  26.  7 

144-4 

82  14.  8 

140.  2 

82  59.9 

135-  I 

20 

10 

80  40.  3 

164.5 

81  37.8 

102.  7 

82  34-  9 

160.  4 

83  31-  I 

157- 5 

84  26.  0  '153.  6 

10 

0  00 

81  0. 0 

180.  0 

82  0. 0 

180.  0 

83  0.0 

180.  0 

84  0.  0 

180.  0 

85  0.  0  180.  c 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o    / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6 

10 

O  OI.  2 

79-7 

0  15.9 

78.7 

0  30.7 

77.8 

0  45-  4 

76.8 

I  00.  I 

75-8 

6  10 

6 

00 

2  24.5 

80.  3 

2  38.8 

79-3 

2  53- 0 

78.4 

3  07-2 

77-4 

3  21.3 

76.4 

6  00 

5 

50 

4  48.  I 

80.  9 

5  OI-9 

79-9 

5  15-7 

78.9 

5  29.4 

77-9 

5  43- 0 

77.0 

5  50 

40 

7  II.  8 

81.4 

7  25.2 

80.5 

7  38.6 

79-5 

7  51-9 

78.5 

8  04.  9 

77-5 

40 

30 

9  35-9 

82.0 

9  48.9 

81.0 

ID  01.  9 

80.0 

10  14.  6 

79.0 

10  27.  2 

78.0 

30 

20 

12  00.  I 

82.  5 

12  12.  8 

81.5 

12  25.  3 

80.  5 

12  37.6 

79-5 

12  49.  6 

78.5 

20 

10 

14  24.  6 

83.1 

14  36.  8 

82.  I 

14  49.  I 

81.0 

15  00.9 

80.0 

15  12.4 

79.0 

10 

5 

00 

16  49.  0 

83.6 

17  01.  I 

82.6 

17  12.  8 

81.6 

17  24-  3 

80.  5 

17  35-  3 

79-5 

5  00 

4 

60 

19  13-  7 

84.  I 

19  25.4 

83.1 

19  37.0 

82.0 

19  47.  9 

81.0 

19  58.  6 

79-9 

4  50 

40 

21  38-  S 

84.6 

21  50.  0 

83.6 

22  01.  I 

82.=; 

22  II.  8 

81.^ 

22  22.  0 

80.4 

40 

30 

24  03.  6 

85.1 

24  14-  7 

84.  I 

24  25.  6 

8^.0 

24  35-7 

81.9 

24  45.  6 

80.8 

30 

20 

26  28.  6 

85-7 

26  39-  5 

84.6 

26  50.  0 

83.  5 

27  00.  0 

82.3 

27  09-  3 

81.  2 

20 

10 

28  53-9 

86.2 

29  04.  5 

85.1 

29  14.  8 

83-9 

29  24-  3 

82.9 

29  33-  3 

81.7 

10 

4 

00 

31  19.0 

86.7 

31  29.6 

85.6 

31  39-4 

84.4 

31  48.  7 

83.2 

31  57-3 

82.1 

4  00 

3 

60 

33   44-  4 

87.  2 

33  54-8 

86.0 

34  04.  4 

84.8 

34  13-  3 

83.6 

34  21.6 

82.5 

3  50 

40 

36  09.  8 

87.8 

36  19.  9 

86.5 

36  29.  3 

85-  3 

36  38.  I 

84.  I 

36  45-  9 

82.8 

40 

30 

38  35-  3 

88.3 

38  45-  3 

87.0 

38  54-  6 

85.7 

39  02.  8 

84-5 

39  lo-  4 

83.2 

30 

20 

41  00.  7 

88.8 

41  10.  6 

87-5 

41  19-7 

86.2 

41  27.  8 

84.9 

41  35- 0 

83.6 

20 

10 

43  26.4 

89.4 

43  36-  0 

88.0 

43  45- 0 

86.7 

43  52-7 

85-3 

43  59-7 

83-9 

10 

3 

00 

45  51-8 

90.  0 

46  01.  5 

88.6 

46  10.  2 

87.2 

46  17.9 

85.7 

46  24.4 

84.3 

3  00 

2 

50 

48  17-4 

90.  6 

48  27.  0 

89.  I 

48  35-  7 

87.6 

48  43.  0 

86.1 

48  49-  3 

84.6 

2  50 

40 

50  42.  9 

91- 3 

50  52.6 

89.7 

51  01.  0 

88.1 

51  08.  4 

86.  5 

51  14.  I 

85.0 

40 

30 

53  08.  5 

92.  0 

53  18.0 

90-3 

53  26.  7 

88.6 

53  33-  6 

87.0 

53  39-  3 

8.5-3 

30 

20 

55  33-8 

92.7 

55  43-  6 

91.  0 

55  52-0 

89.  2 

55  59- 0 

87.4 

56  04.  3 

8.5-7 

20 

10 

57  59-  2 

93-5 

58  09.  I 

91.  6 

58  17-6 

89.8 

58  24.  4 

87.9 

58  29.  5 

86.0 

10 

2 

00 

60  24.  3 

94.4 

60  34.  6 

92.4 

60  43-  I 

90.4 

60  49.  9 

88.3 

60  54-  7 

86.3 

2  00 

1 

50 

62  49.  4 

95-4 

63  00.  0 

93-2 

63  08.8 

91.  0 

63  15-3 

88.8 

63  20.  0 

86.6 

1  50 

40 

65  14.  0 

96-5 

65  25.3 

94.  I 

65  34-  2 

91.8 

65  41-  I 

89.4 

65  45-2 

86.9 

40 

30 

67  38.  5 

97.8 

67  50.  2 

95-  2 

67  59.  8 

92.  6 

68  06.  3 

89.9 

68  10.  6 

87.2 

30 

20 

70  02.  5 

99-3 

70  15.2 

96.4 

70  25.0 

93-  5 

70  32.  I 

90-5 

70  35-9 

87.6 

20 

10 

72  25.7 

lOI.  2 

72  39-  5 

97-9 

72  50-2 

94.6 

72  57-3 

91- 3 

73  OI-  5 

87.9 

10 

1 

00 

74  47-  8 

103.  6 

75  03-  3 

99.8 

75  15-  I 

96.  I 

75  23-2 

92.  I 

75  26.8 

88.2 

1  00 

0 

50 

77  08.  5 

106.8 

77  26.  0 

102.  4 

77  39-  5 

97.8 

77  48.0 

93-2 

77  52-3 

88.5 

0  50 

40 

79  25-8 

III.  I 

79  47-  I 

106.  0 

80  03.  I 

100.  4 

80  13.4 

94-7 

80  17.8 

88.8 

40 

30 

81  38.  s 

117.  8 

82  05.  5 

III.  4 

82  25.  5 

104.4 

82  38.  5 

96.9 

82  43.0 

89.  I 

30 

20 

83  40.  9 

128.  7 

84  16.  2 

121.  0 

84  44.  0 

III.  7 

85  02.  2 

lOI.  0 

85  08.  9 

89.4 

20 

10 

85  18. 7 

148.3 

86  08.  0 

140.  6 

86  51.0 

129.  I 

87  22.  4 

112.  I 

87  34-4 

89.7 

10 

0 

00 

86  0.0 

180.  0 

87  0. 0 

180.0 

88  0.0 

180.  0 

89  0. 0 

180.  0 

90  0. 0 

Ind. 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settinK  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6  10 

I  14.7 

74-9 

I  29.5 

73-9 

I  44.0 

72.9 

I  58.7 

72.0 

2  13.2 

71.0 

6  10 

6  00 
5  50 
40 
30 
20 
10 

3  35-4 

5  56.4 

8  17.9 

10  39-  5 

13  oi-  5 

15  23-7 

75-4 
76.  0 

76.5 
77.0 

77-5 
78.0 

3  49-4 
6  09.  9 

830-5 
10  51.7 

13  13-0 
15  34-8 

74-5 
75- 0 
75-5 
76.  0 

76- 5 
77.0 

4  03-4 
6  23.1 

8  43-2 
II  03. 6 
13  24.4 
15  45-  4 

73-5 
74-0 

74-5 
75-0 

75-5 
76.  0 

4  17-2 

6  36-  3 

8  55-  6 

II  15.4 

13  35-  5 
15  55-9 

72-5 
73-0 
73-6 
74-0 
74-  5 
74-9 

4  31-0 
6  49-4 

9  07-9 
II  27.  0 

13  46.  3 
16  06.  2 

71-5 
72.  I 

72.  6 

73- 0 

73-5 

73-9 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

17  46.2 
20  08.  9 
22  31.  8 
24  54.  9 
27  18.  2 
29  41.  6 

78.4 
78.9 

79-3 
79-7 
80.  I 

80.5 

17  56.6 
20  18.  9 
22  41.  I 

25  03-  8 
27  26.  5 
29  49.  6 

77-4 
77-8 
78.2 
78.6 
79.0 
79-4 

18  06.  8 
20  28.  3 
22  50.  I 
25  12.  I 

27  34-  4 
29  56.  7 

76.4 
76.8 
77-2 
77-6 

77-9 
78.2 

18  16.  6 

20  37-  5 
22  58.  6 
25  20.  I 
27  41-6 
30  03-  4 

75-3 
75-7 
76.1 

76-5 
76.8 

77-1 

18  26.  0 
20  46.  3 
23  06.  7 
25  27-5 
27  48.  4 
30  09.  4 

74-3 
74-7 
75-0 
75-3 
75-7 
75-9 

5  00 

4  50 

40 

30 

20 
10 

4  00 
3  50 
40 
30 
20 
10 

32  05.  4 
34  29.  I 
36  53-  I 
39  17- 0 
41  41-3 
44  05.  5 

80.  9 
81.2 
81.6 
81.9 
82.2 
82.5 

32  12.  6 
34  36-  0 
36  59-  3 
39  22.9 
41  46.  5 

44  IO-3 

79-7 
80.0 

80.3 
80.6 

80.  9 

81.  I 

32  19-3 
34  42-  0 
37  04-  9 

39  27-9 
41  50.9 

44  14-  I 

78-5 
78.8 

79-1 
79-3 
79-6 
79-8 

32  25.4 
34  47-  4 
37  09-  7 
39  32-0 
41  54-4 
44  16.9 

77-4 
77-6 
77-8 
78.0 

78.2 

78-3 

32  3°-  7 
34  52-2 
37  13-7 

39  35-3 
41  56.9 

44  18.7 

76.  2 

76-4 
76.6 
76.8 
76.9 
77.0 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

46  29.  9 
48  54.  2 
51  18.9 

53  43-  4 
56  08.  I 

58  32-  7 

82.8 
83.1 
83.4 
83.6 
83.8 
84.  I 

46  34.  I 
48  58-  I 
51  22.  I 

53  46-  3 
56  10.  3 

58  34-  5 

81.4 
81.6 
81.8 
81.9 
82.1 
82.1 

46  37-4 
49  00.  7 
51  24.  I 

53  47-  4 
56  10.  9 

58  34-  4 

79-9 
80.  I 

80.  2 
80.  2 
80.3 
80.  2 

46  39-  5 
49  02.  I 
51  24.  8 

53  47-  5 
56  10.  I 

58  32-6 

78-5 
78.5 
78.6 

78.5 
78.5 
78-3 

46  40-  5 
49  02.  3 
51  24.  2 
53  46-  0 
56  07.  6 
58  29.  2 

77.0 
77.0 
77.0 
76-9 
76-7 
76.4 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

'^o  57.  7 
63  22.  4 

65  47-  5 
68  12.  I 
70  37.2 
73  OI-7 

84.  2 

84.4 

84-5 
84.6 

84-5 
84.4 

60  58.  6 
63  22.  7 
65  46.  9 
68  II.  3 

70  35-  0 
72  59.  2 

82.2 
82.  2 
82.1 
81.9 

81-5 
81.0 

60  57.  8 
63  21.  I 

65  44-5 

68  07.  5 
70  30.  4 
72  52-  5 

80.  I 

79-9 
79.6 
79.2 
78.6 
77-6 

60  55.  2 

63  17-  5 
65  39-  5 
68  01.  0 
70  22.  7 
72  43-  2 

78.1 

77-7 
77-2 

76-5 
75-6 

74-3 

60  50.  5 

63  II.  6 

65  32-2 

67  52-  5 
70  II.  7 

72  30-  2 

76.  0 

75-5 
74-8 

73-9 
72.7 

71.  0 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 

75  27-0 

77  51-3 
80  16.  I 
82  40.  0 
85  03.  4 
87  22.  9 

84.  2 

83-7 
82.9 

81.2 

77-7 
67.  2 

75  22.5 
77  46.  0 
80  08.  2 
82  29.  5 
84  46.  3 
86  51.9 

80.  2 
79.0 
77.0 
73-6 
66.9 
50.1 

75  14-  5 
77  35-  5 
79  54-  6 
82  10.  5 
84  19.  4 
86  09.  2 

76-3 
74-4 
71.4 
66.  5 

57-4 
38.4 

75  02.  7 
77  20.  5 
79  35-6 
81  45-  0 
83  44-  8 
85  20.  0 

72-5 
69.9 
66.  I 
60.  0 
49-  6 
30-  7 

74  46.  6 
77  01.  0 

79  II- 3 
81  15.  0 

83  04.  4 

84  27.  3 

68.8 

65- 7 
61.  I 

54-  2 

43-1 

2  5-3 

1  00 
0  50 
40 
30 
20 
10 

0  00 

89  0.  0 

0.  0 

SS  0.  0 

0.  0 

87  0. 0 

0.  0 

86  0.0 

0.  0 

85  0-0 

0.  0 

0  00 

In  North  declination,  when  the  star  is  risinsr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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30° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0      / 

0 

h.  m. 

6  20 

O  11.  2 

69.4 

0  26.  6 

68.5 

0  42.  0 

67.5 

0  57-3 

66.5 

I  12.  7 

65-5 

6  20 

10 

2  27.7 

70.  0 

2  42.3 

69.  0 

2  56-7 

68.  I 

3  II- 2 

67.1 

3  25.  5 

66.  I 

10 

6  00 

4  44-8 

70.  6 

4  58-4 

69.6 

5  12.0 

68.6 

5  25.5 

67.8 

5  38.9 

66.6 

6  00 

5  50 

7  02.  2 

71.  I 

7  15- I 

70.  I 

7  27.7 

69.  I 

7  40-  2 

68.  I 

7  52-7 

67.1 

5  50 

40 

9  20.  I 

71.  6 

9  32-1 

70.  6 

9  43-  9 

69.6 

9  55-5 

6S.  6 

10  07.  0 

67.6 

40 

30 

II  38.3 

72.0 

II  49.  6 

71.  0 

12  00.  3 

70.  0 

12  II.  2 

69.  0 

12  21.  7 

68.0 

30 

30 

13  57- 0 

72-5 

14  07.  3 

71-4 

14  17-  5 

70.4 

14  27.3 

69.4 

14  37-0 

68.4 

20 

10 

16  15.9 

72.9 

16  25.  6 

71.8 

16  34-  7 

70.8 

16  43-  7 

69.8 

16  52.  3 

68.7 

10 

5    00 

18  35-  2 

73-3 

18  43.  9 

72.  2 

18  52.4 

71.2 

19  00.  5 

7c.  I 

19  08.  2 

69.  I 

5  00 

4  50 

20  54-  7 

73-6 

21  02.  6 

72.  6 

21  10.  2 

71-  5 

21  17.  5 

70.4 

21  24.  2 

69.  4 

4  50 

40 

23  14-4 

74.0 

23  21.  6 

72.9 

23  2S.  4 

71.8 

23  34-  7 

70.7 

23  40-  6 

69.6 

40 

30 

25  34-  3 

74.2 

25  40.  8 

73-1 

25  46.  7 

72.  0 

25  52-  I 

70.9 

25  57-  I 

69.8 

30 

30 

27  54-  5 

74-5 

28  00.  2 

73-4 

28  05.  3 

72-3 

28  09.  8 

71.  I 

28  13.8 

70.  0 

30 

10 

30  14.  8 

74.8 

30  19.  8 

73-6 

30  23.  9 

72-5 

30  27.6 

71-3 

30  30-  7 

70.  2 

10 

4  00 

32  35-4 

75- 0 

32  39-4 

73-8 

32  42.  9 

72.  6 

32  45-6 

71.4 

32  47-  7 

7=-3 

4  00 

3  50 

34  56-  I 

75-2 

34  59-  3 

74- 0 

35  oi-  7 

72.7 

35  03-  6 

71-  5 

35  04- 6 

70-3 

3  50 

40 

37  16.8 

75-3 

37  19-2 

74.1 

37  20.  9 

72.8 

37  21-  6 

71.6 

37  21.7 

70-3 

40 

30 

39  37-7 

75-4 

39  39-  2 

74.1 

39  39-  8 

72.8 

39  39-  7 

71-5 

39  38-  7 

70.  2 

30 

30 

41  58.6 

75-5 

41  59.  2 

74.  2 

41  59.  0 

72.9 

41  57-7 

71-  5 

41  55-6 

70.  2 

20 

10 

44  19.  6 

75-6 

44  19-  3 

74.  2 

44  18.  0 

72.8 

44  15-  7 

71.4 

44  12.  5 

70.  0 

10 

3  00 

46  40.  5 

75-6 

46  39.  2 

74.1 

46  37.0 

72.7 

46  33-  6 

71.  2 

46  29.  I 

69-7 

3  00 

3  50 

49  01.  4 

75-5 

48  59.  2 

74.  0 

48  55-  7 

72-5 

48  51-2 

70.  9 

48  45-  4 

69.4 

2  50 

40 

51  22. 2 

75-4 

51  19.0 

73-8 

51  14-  5 

72.  2 

51  08.  7 

70.  6 

51  01-5 

69.  0 

40 

30 

53  43-  0 

75-2 

53  38.  6 

73-5 

53  32-8 

71.8 

53  25- 6 

70.  I 

53  17-  I 

68.4 

30 

30 

56  03.  6 

74-9 

55  58-  I 

73-1 

55  51-0 

71-3 

55  42.4 

69.6 

55  32-  4 

67.8 

20 

10 

58  24.  0 

74-5 

58  17-  I 

72.  6 

58  08.  5 

70.7 

57  58-3 

68.8 

57  46.  7 

67.  0 

10 

3  00 

60  44.  0 

74.0 

60  35.  8 

72.  0 

60  25.  7 

69.  9 

60  i^  9 

67-  9 

60  00.  2 

66.0 

2  00 

1  50 

63  03-  7 

73-3 

62  53-7 

71.  I 

62  41.8 

69.  0 

62  28.  I 

66.8 

62  12.  5 

64.7 

1  50 

40 

65  22.  8 

72.4 

65  II.  0 

70.  I 

64  57-4 

67.8 

64  41-  5 

65-5 

64  23.  5 

63-3 

40 

30 

67  41.  2 

71-3 

67  27.  2 

68.7 

67  II.  2 

66.2 

66  52.  7 

63.8 

66  32.  5 

61.  4 

30 

20 

69  58.  4 

69.8 

69  42.  3 

67.  0 

69  23.  7 

64-3 

69  02.  4 

61.7 

68  38.  9 

59-  I 

30 

10 

72  14.  2 

67.8 

71  55-2 

64.8 

71  33-2 

61.8 

71  09.  0 

58-9 

70  41-5 

56.  2 

10 

1  00 

74  27.  7 

65-2 

74  05.  2 

61.8 

73  39-  9 

58-5 

73  II- 4 

55-5 

72  40.  4 

52-5 

1  00 

0  50 

76  37.7 

61.  5 

76  II.  0 

57-8 

75  41- 0 

54-2 

75  07-  7 

50-9 

74  32-0 

47.8 

0  50 

40 

78  43-  I 

56.5 

78  10.  7 

52-3 

77  34-  9 

48.4 

76  56-  2 

45-9 

76  15.  I 

ii.  8 

40 

30 

80  38.  5 

49.0 

79  59-  5 

44.  6 

79  17- 0 

40.  6 

78  31-  5 

37-2 

77  44-  7 

34-2 

30 

30 

82  19.  7 

37-9 

81  32.0 

33-5 

80  4T.  6 

30.0 

79  49-  8 

27.  0 

78  56-  5 

24-5 

30 

10 

83  32.  5 

21.4 

82  36.  3 

18.4 

81  39-3 

16.  2 

80  41.  6 

14-4 

79  43-  5 

12.  9 

10 

0  00 

84  0. 0  !  0. 0 

S3  0. 0 

0.  0 

82  0.  0 

0.  0 

81  0.  0   0.  0 

80  0.  0 

0.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


2 
1 


6  00 
5  50 
10 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1     00 

0     50 

40 


30 

20 
10 


0     00 


Alt. 


o 
2 
4 
7 
9 
12 


00. 

16. 
42. 
07. 


14  32.  6 
16  57-8 
19  22. g 
21  47.  8 
24  12.  s 
26  37.  o 

29  01.  3 
31  25.  2 
33  49-  o 
36  12.  4 

38  35-2 
40  57.  6 


43  IQ- 
45  40. 
48  00. 
50  20. 

52  38. 
54  55- 


57  10.  3 
59  23- 4 
61  34.  I 

63  41-  5 
65  45-  I 
67  43-  5 

69  35-  5 

71  18.9 

72  51.  2 

74  09.  2 

75  09.  o 
75  47- o 


Az. 


90.  o 

90.  6 

91.  2 
91.8 
92.5 
93-1 

93-7 
94.4 
95- o 
95-  7 
96.4 

97.2 

98.0 

98.8 

99.  6 

100.  5 

loi.  5 

102.  5 

103.6 
104.  8 
106.  I 
107.4 
log.  I 
no.  8 

112.  7 
114.  9 
117. 4 
120.3 
123.  6 

127-5 

132.  I 

137-5 
143-9 
151-4 
160.  I 
169.8 


2° 


o.  o 


Alt. 


Az. 


180.  o 


2  II.  I 

4  36.5 
7  01.8 
9  27.  2 

II  52- S 

14  17-6 
16  42.  6 
19  07.4 
21  32.  o 

23  56-  5 
26  20.  7 

28  44.  5 
31  08.  o 
33  31-3 
35  53-9 
38  16.  3 

40  37-  9 

42  59-  o 
45  19-  2 
47  38-  6 
49  56-  8 
52  13-9 
54  29.  2 

56  43-  o 

58  54-  2 

61  03. o 

63  08.  6 

65  09.  2 

67  04.  s 

68  53.  2 
70  33.0 

72  01.  s 

73  15-  5 

74  12.  2 
74  47-  9 


75     0-0 


91.  6 

92.  2 
92.8 

93-4 
94.0 

94-  7 
95-4 
96.  I 
96.8 
97-  5 
98.3 

99-  I 

99-9 

100.  8 

101.  7 

102.  7 
103-  7 

104.  9 
106.  I 

107-  5 
109.  o 
no.  6 
112.  4 

114- 4 
116.  6 
119.  2 
122.  I 

125-5 
129.4 

134.0 
139-4 
145-  7 
153-0 
161.  3 
170.4 


Alt. 


I  56.4 
4  21.7 
6  47- o 
9  12.  I 
II  37-  2 

14  02.  I 
16  26.  9 
18  51.4 
21  15-8 

23  39-  7 
26  03.  6 

28  27.  o 
30  50.  2 
33  12-  7 
35  35-0 
37  56-  5 
40  17-  5 


Az. 


180.  o 


42  37- 
44  57- 
47  15' 
49  32- 
51  48. 
54  02. 


56  14.  I 
58  23.  9 
60  30.  2 
62  S3-  2 
64  31-4 
66  24.  I 

68  09.  4 

69  45-  9 

71  10.  7 

72  21.  4 

73  15-0 
73  48.  6 


92.  6 
93-2 
93-8 
94-4 
95- o 

95-7 
96.4 

97-  I 
97-8 

98-5 
99-3 

100.  I 

101.  o 

loi.  9 

102.  9 

103.  9 
105.0 

106.  2 
107.4 
108.8 
no.  4 
112.  o 
113-9 

116.  o 
118.  3 
120.  9 
123.9 
127.  4 

131- 3 

135-9 
141- 3 
147-  5 
154- 5 
162.  4 
171.  o 


Alt. 


Az. 


74     o.  o    180.  o 


I  41-8 

4  06.  9 

6  32.  I 

8  57.  o 

II  22.0 

13  46.  S 

16    II.  o 

18  35-  I 
20  59.  2 
23  22.  8 
25  46.  2 

28  09.  I 

30  31-8 
32  53-6 
35  15-3 
37  36-  I 
39  56-  2 

42  15-  6 

44  33-9 
46  51.  I 

49  07-  2 
51  21.4 

53  34-  I 

55  44-3 
57  52-0 
59  56-4 
61  57.0 
63  52.  6 
65  42. 2 

67  24.  5 

68  57-  8 

70  19.  o 

71  26.  5 

72  17-4 
72  49-3 


93-  5 
94.  I 

94-7 
95-4 
96.  o 

96.7 

97-4 
98.  I 
98.8 

99-  6 
100.  4 

loi.  2 
102.  I 
103.0 
104.  o 

105. 1 

106.  2 
107.4 

108.  7 
no.  2 
III. 8 
113-  5 
115-4 

"7-5 
119.  9 
122.  6 
125.6 
129. 1 

133- 1 

137-  7 
143-  o 
149.  o 
155-8 
163.  4 

171- 5 


Alt. 


o.  o    180.  o 


I    27.  2 

3  52-2 

6  17.  I 

8  41.8 

II  06.  4 

13  30-  8 
15  54-9 
18  18.  7 
20  42.  2 

23  OS-  5 
25  28.  3 

27  50-9 
30  12.  8 

32  34-2 
34  55-  o 
37  15-  I 
39  34-4 

41  52-8 
44  10.  I 
46  26.  3 
48  40.  8 
50  53-  9 
53  04-9 

55  13-5 
57  19-  2 
59  21.6 
61  19.  6 

63  12.  9 

64  59-  6 

66  39.  o 

68  08.  s 

69  27.  o 

70  31- S 

71  19.  8 
71  49.  8 


Az. 


94. 
95' 
95. 
96, 

97' 


97-7 
98-4 
99-  I 
99-8 

00.  6 

01.  4 

02.3 
03-2 

04.  2 

05.  2 

06.  3 
07-4 

08.  7 
10.  o 

"-S 
13- I 
14-9 
16.8 

19.  o 

21-5 
24.  2 

27-3 
30.8 
34.8 

39-4 
44-6 

50-4 
57-0 

64-3 
72.0 


Hour 
Angle. 


h.  m. 


72       O.  O     180.  O 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


S  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5  60 
40 
30 
30 
10 

5  00 
4  50 
40 
30 
20 
10 


4 
3 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


Alt. 


I    12.  6 

3  37-3 

6  02.  o 

8  26.3 
10  50.  7 

13  14.6 

IS  38-  4 
18  01.8 
20  24.  9 
22  47.  6 
25  10.  o 

27  31.8 

29  53-  2 
32  13-8 
34  34-  o 
36  53-  2 
39  II- 7 

41  2g.  o 

43  45-  3 
46  00.  2 
48  13.  6 
50  25-  2 
52  34-  5 

54  41-  4 
56  45-  I 
58  45-  4 
60  41.  I 
62  31.  6 

64  15.  6 

65  51-9 

67  18.  5 

68  23.  g 

69  35-  S 

70  21.  8 

70  SO-  4 


Az. 


95- S 
96.  I 

96.7 

97-4 
98.0 

98.7 

99-4 
100.  I 
100.  9 
loi.  7 
102.  5 

103.4 
104.3 

105-3 

106.  3 

107.  4 
108.6 

109.9 

111.  3 

112.  8 
114.  5 
116.  3 
118.  3 

120.  5 
123.0 

125-7 
128.9 

132-4 
136.4 

140.  9 
146.  o 

151- 7 
158.1 
165.0 
172.4 


Alt. 


71     o.  o 


180.  o 


o  S7-9 
3  22.3 

S  46.7 

8  10.8 
10  34.  8 

12  s8-3 
IS  21-7 
17  44-  6 
20  07.  3 
22  29.  4 
24  51.2 

27  12.  4 
29  32.8 
31  S3-0 
34  12-4 
36  30.  8 
38  48-  2 

41  04.  s 
43  19-  8 
45  33-  3 
47  45-  4 
49  55- 4 
52  03.  2 

54  08.  2 
56  10.  I 
58  c8.  I 

60  CI.  s 

61  49.  4 
63  30.  8 

65  04.  2 

66  28.  o 

67  40.  4 

68  39.  6 

69  23.  6 
69  50.  9 


Az. 


96.4 
97.  I 
97-7 
98-3 
99.0 

99-  7. 

100.  4 

101.  I 

loi.  9 

102.  7 
103.5 

104.  4 

105.4 
106.  4 

107.5 
108.6 
109.  8 

111.  I 

112.  5 
114.  I 
115.8 
117.  6 
119.  7 

121.  9 

124.4 
127.  2 
130-  4 
133-  9 
137-9 

142.4 

147-5 
153-0 

159-  I 
165-7 
172.8 


70    o.  o 


7° 


Alt. 


180.  o 


o  43.  I 
3  07.  2 
5  31-3 
7  55-0 
10  18.6 

12  41.  7 
15  04-6 
17  27.  I 
19  49-  2 
22   10.  8 

24  31-9 

26  52.4 
29  12.  4 
31  31-6 
33  50-  I 
36  07.  7 
38  24.  I 

40  39-  2 
42  53-3 
45  05.  6 
47  i6-3 
49  24-  7 
51  30.  9 


Az. 


53  34-  o 
55  33-  9 
57  29.  s 
59  20.  9 
61  06.  I 
44.9 


62 


64  15-4 

65  36.  S 

66  46.  3 

67  43-  2 

68  25.3 
68  51.3 


97-4 
98.0 
98.6 

99-3 
100.  o 

00.  7 

01.  4 

02.  I 
02.  9 

03-  7 
04.  6 

05-5 
06.  s 

07-  5 
08.6 

09.  7 

10.  9 

12.3 
13.8 

15-4 
17.  I 
19.  o 
21.  I 

23-3 
25.8 
28.  7 

31-9 
35-4 
39-3 

43-7 
48.7 
54-0 
60.  o 
66.4 
73-  I 


69 


o.  o 


Alt. 


Az. 


o  28.3 
2  52.  2 
5  15-6 
7  39-2 
10  02.  3 


12  24.  9 
14  47-  4 
17  09.  3 
19  30.  9 
21  51.  " 
24  12. 


180.  o 


26  32 
28  51 
31  09 
33  27 
35  43 
37  S9 

40  13 
42  26 

44  37 
46  46, 

48  53 

50  57 

52  58 
54  56 
56  50 
58  39 

60  22 

61  58. 


63 
64 

65 
66 

67 
68 


26.  2 

44-  7 
51-8 

46.5 
26.  7 

SI- 7 


68     0.0 


98.4 
99.0 
99.6 
00.3 

00.  9 

01.  6 

02.  4 

03.  I 

03-9 
04.8 

05-7 


06. 
07. 
08. 
09. 
10. 
12. 


13- 5 
15-0 
16.6 
18.3 
20.3 
22.  4 

24.  7 
27.  2 
30-  I 

33-3 
36.  8 

40.  7 

45- o 
49-9 
55-1 
60.  9 
67.  o 
73-4 


Alt. 


13-6 
37-  I 
00.3 
23.  I 
45-8 


180.  o 


12  08.  o 
14  29.  9 
16  51.  I 
19  12.  2 
21  32-  5 
23  52.3 

26  II.  3 

28  29.  7 

30  47-  I 
33  03.  8 
35  19-  2 
37  33-6 

39  46.  6 
41  58.  I 
44  07.8 
46  15-  S 
48  20.  8 
50  23.  5 

52  22.  9 
54  18.  8 

56  10.  3 

57  56-  7 

59  37-3 

61  10.  9 

62  36.  I 

63  52.  o 

64  56-  9 

65  49-  5 

66  28.  I 
66  52.  7 


Az. 


99-3 
100.  o 
100.  6 
101.3 
loi.  9 


102. 
103. 
104. 
104. 
105. 
106. 


107.  6 
108.6 
109.  7 
no.  8 
112.  o 

113-3 

114-  7 

116.  2 

117.  8 
119.  6 
121.  6 

123-7 


126. 
128. 
131- 
134- 
138. 
142. 


146.  2 
151-0 
156-  I 
161.  7 
167.  6 

173-7 


67     o.  o  I180.  o 


Hour 
Angle, 


h.  m. 


5  00 
4  50 
40 
30 
20 
10 

4 
3 


3  00 
2  50 
40 
30 
20 
10 

2 
1 


0    50 
40 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
aad  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5 
4 


10= 


40 
30 
30 
10 

00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


2 

00 

1 

50 

40 

30 

20 

10 

1 

00 

0 

50 

40 

30 

20 

10 

Alt. 


0     00 


2   21.  9 

4  44-7 
7  07- I 
9  29.  2 

II  50.8 
14  12.  I 
16  ^2.  8 

18  53-  I 
21  12.  7 

23  31-8 

25  50-0 
28  07.  5 
30  24.  I 
32  39-  8 
34  54-  3 
37  07-  5 

39  19-  3 
41  29.  5 

43  37-  8 
45  44-  o 
47  47-  7 
49  48.  6 

51  46.  2 

53  39-  9 
55  29-  3 

57  13-5 

58  51-  8 

60  22.  8 

61  45.  7 

62  5Q.  2 
64  01.  8 

64  52.  4 

65  29.  5 
65  52-  5 


Az. 


11= 


66    o.  o 


100.  9 
loi.  5 
102.  2 
102.  9 

103.4 
104.4 
105.  I 
105.  9 
106.8 
107.7 

108.  6 

109.  6 
no.  7 
III.  9 

113.  I 

114.  4 

115.  8 

117-4 

119.  o 

120.  8 
122.8 
124.  9 

127.3 
129.9 
132- 7 
135-  9 
139-4 
143.2 

147.4 
152.  o 

157-0 
162.  4 
168.  I 
174.0 


Alt. 


180.  o 


2  06.  7 
4  29.0 
6  50.9 
9  12.4 

II  33-4 
13  54-  I 
16  14.  I 

18  33-  7 
20  52.  6 
23  10.  8 

25  28.  3 

27  44-  9 
30  00.  6 

32  15-  2 
34  28.  6 
36  40.  6 

38  51-2 
41  00.  o 
43  06.  9 
45  II- 5 
47  13-6 
49  12.  8 

51  08.  5 

53  o°-  2 

54  47-  6 
56  29.  5 

58  05.  3 

59  34-  o 

60  54.  5 

62  05.  7 

63  06.  2 

63  55-  o 

64  30.  7 

64  52-  7 


Az. 


12° 


65 


o.  o 


01.  9 

02.  5 

03.  2 

03-9 

04.  6 

0.5.3 
06.  I 
06.  9 
07.8 
08.  7 

09.7 

10.  7 

11.  8 
13.0 
14.  2 

IS- 5 

17.  o 
18.6 
20.  2 
22.  o 

24.  o 

26.  2 

28.5 
31.  2 
34-0 

37-  I 
40.  6 

44-4 

48.5 
53- o 

57-9 
6v  I 
68.5 

74-  2 


Alt. 


Az. 


180.  o 


I  51-4 
4  13-2 
6  34-5 
8  55-5 

II  15-8 
13  35-9 
15  55-  2 
18  14.  2 
20  32.  2 
22  49.  6 

25  06.  2 
27  21.  9 
29  36-  5 
31  50-  2 
34  02.  3 
36  13-4 

38  22.  5 
40  30.  I 
42  35-  3 
44  38-  5 
46  38.  8 
48  36.  2 

50  30.  o 
52  19-9 

54  04.  9 

55  44-  9 

57  18-2 

58  44-8 

60  02. 9 

61  12.  o 

62  10.  4 

62  57.  6 

63  31- 9 
63  53- o 


64  o.  o 


02.  9 

03- 5 
04.  2 
04.9 

05..  6 
06.3 
07.  I 
07.9 
08.8 
09.7 


13= 


10. 
II. 


7 

7 
12.  8 

14.  o 


15- 
16. 


i». 
19. 
21. 
23- 
25- 
27. 


29.7 

32-4 
3.5-2 

38.3 
41.7 

45-5 

49-  5 
53-9 
58.7 
63-7 
6g.  o 

74-5 


Alt. 


180.  o 


I  36 

3  57 
6  18 
8  38 

10  58 
13  17 
15  36 
17  54 
20  II 
22  27, 

24  43 
26  58 
29  12 
31  24 
33  35 
35  45 

37  53 
39  59 
42  03 

44  04 

46  03 

47  58 

49  51 

51  38 

53  21 

54  59 

56  30 

57  54 


59 
60 
61 
61 
62 
62 


II 

17 
14 

59 

33 
53 


Az. 


14= 


63 


o.  o 


03.8 

04-4 
oq.  I 

05.8 

06.  5 

07-3 
08.  I 
08.9 
09.8 

10.  7 

11.  7 
12.8 

13-9 
IS-  I 
16.  4 
17.7 

19.  2 
20.8 
22.  5 

24-3 
26.  3 

28.5 


30.9 
33-6 
36 

39 
42, 
46 


50-5 
54.8 

59-4 

64- 3 
69.4 

74-7 


Alt. 


180.  o 


I 

3  41 
6  01 
8  21 


20.  9 
4 


10  40 
12  58 
15  16 
17  33 
19  50 
22  OS 

24  20, 
26  34 
28  46 
30  58 
33  08 
35  16 

37  23 
39  27 
41  30 
43  30 
45  27 
47  21 

49  II 

50  56 
52  37 

54  13 

55  42 

57  04 

58  18 

59  23 

60  18 

61  01 
61  34 
61  53 


Az. 


62  o.  o 


104.  8 

105.  4 

106.  I 
106.8 

107-5 
108.3 

109.  I 

109.9 

no.  8 

111.  7 

112.  7 
113-8 
114.  9 
T16.  I 

117- 4 
118.  8 

120.3 
121.  9 
123.  6 

125-5 
127-5 
129.7 

132.  I 

134-7 
137-5 
140.  6 
143.9 
147.6 

151-5 
1 55- 7 
160.  I 
164.8 
169.8 
174.9 


Hour 
Angle. 


h.  m. 


I  So.  o 


5  40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

B 

A) 

our  ; 

tigle.  I 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

A- 

I. 

Alt. 

A 

I. 

Alt. 

Az. 

h. 

m. 

o     / 

0 

0      / 

0 

0 

/ 

0 

0   / 

0 

0   / 

0 

h. 

m. 

i 

1 

5 

40 

I  05.6 

105.  8 

0  50.  2 

106.  7 

0  34- 

9 

107. 

7 

0  19-  5 

108. 

7 

0  04.  T 

109.  6 

5 

i 
40 

3U 

3  25-5 

106.  4 

3  09-4 

107-3 

2  53- 

3 

108. 

3 

2  37-  I 

109. 

3 

2  21.  0 

no.  2 

30 

30 

5  44-9 

107.  I 

5  28.0 

108.  0 

5  "• 

2 

109. 

0 

4  54-2 

no. 

0 

4  37-2 

no.  9 

30 

10 

8  03.7 

107.8 

7  46.2 

108.  7 

7  28. 

5 

109. 

7 

7  10.7 

no. 

7 

6  53- 0 

III.  6 

10 

5 

00 

10  22.  I 

108.  5 

10  03.  7 

109.4 

9  45- 

3 

no. 

4 

9  26.7 

III. 

4 

9  07.8 

112.  3 

5 

?!!  1 

4 

bO 

12  39.  9 

lOQ.  3 

12  20.  7 

no.  2 

12  01. 

3 

in. 

2 

II  41.  7 

112. 

2 

II  22.  2 

113.  I 

4 

50  1 

40 

14  56.  9 

no.  r 

14  36.  9 

III.  0 

14  16. 

7 

112. 

0 

T3  56-  2 

"3- 

0 

13  35-  S 

113- 9 

40 

30 

17  ^3-3 

no.  9 

16  52-  3 

III.  9 

16  31. 

2 

112. 

9 

16  09.  8 

113- 

8 

15  48.  2 

114.  8 

30 

30 

19  28.8 

III.  8 

19  07.  0 

112.  8 

18  44- 

9 

113- 

8 

18  22.  5 

114. 

7 

17  59-  8 

115- 7 

30 

10 

21  43-  4 

112.  8 

21  20.  7 

113.  8 

20  57. 

6 

114. 

8 

20  34.  2 

115- 

7 

20  10.  4 

116.  7 

10 

4 

00 

23  57-3 

113.  8 

23  33-  5 

114.  8 

23  09. 

3 

115- 

8 

22  44.  8 

116. 

7 

22  19.  8 

117.  7 

4 

00 

'i 

bO 

26  09.  9 

114.  9 

25  45-  I 

115- 9 

25  19- 

7 

116. 

9 

24  54-  r 

117. 

8 

24  28.  I 

118.  8 

3 

50 

40 

28  21.  5 

116.  0 

27  55-4 

117.  0 

27  29. 

0 

118. 

0 

27  02.  2 

119. 

0 

26  34.  8 

120.  0 

40 

30 

30  31.  6 

117.  2 

30  04.  3 

118.  2 

29  36. 

7 

119. 

2 

29  08.  6 

120. 

3 

28  40.  2 

121.  3 

30 

30 

32  40.  4 

118.  5 

32  II.  9 

119- 5 

31  43- 

0 

120. 

5 

31  13-  5 

121. 

6 

30  43-  6 

122.  6 

30 

10 

34  47-  4 

119.  9 

34  17-  7 

120.  9 

33   47- 

0 

121. 

9 

33  16.  5 

123. 

0 

32  45-  3 

124.  0 

10 

3 

00 

36  52.  8 

121.  4 

36  21.5 

122.  4 

35  49- 

8 

123. 

5 

35  17-6 

124. 

5 

34  44-  8 

125-5 

3 

00 

tj 

50 

38  55-  8 

123.0 

38  23.  2 

124.  I 

37  50- 

I 

125. 

2 

37  16.3 

126. 

2 

36  42.  I 

127.  2 

3 

50 

40 

40  56.  9 

124.  7 

40  22.  6 

125.  8 

39  47- 

9 

126. 

9 

39  12.  6 

127. 

9 

38  36.  7 

129.  0 

40 

30 

42  55-  0 

126.  6 

42  19-  3 

127.7 

41  42. 

7 

128. 

8 

41  05-  9 

I2Q. 

8 

40  28.  4 

130.  8 

30 

30 

44  50-  4 

128.6 

44  12.  8 

129.  7 

43  34- 

7 

130. 

8 

42  56.  I 

131- 

8 

42  16.  8 

132.  9 

39  1 

10 

46  42.  4 

130.8 

46  03.  0 

131-9 

45  23- 

I 

^33- 

0 

44  42.  6 

134- 

0 

44  01.  6 

135-1 

10  i 

3 

00 

48  30-  5 

^33-  2 

47  49-  3 

134-3 

47  07- 

6 

13.5- 

4 

46  25.  3 

136. 

4 

45  42.  3 

137-  4 

3 

00 

1 

50 

50  14-  4 

135-8 

49  31-  I 

136.9 

48  47. 

5 

137- 

9 

48  03.  3 

138. 

9 

47  18.  5 

139-9 

1 

50 

40 

51  53-  4 

13S.  6 

51  cS.  I 

139-  7 

50  22. 

5 

140. 

7 

49  36-  3 

141. 

7 

48  4Q.  5 

142.  6 

40 

30 

53  26.  6 

141.  6 

52  39-  4 

142.  7 

51  51- 

7 

H3- 

7 

51  03-  5 

144. 

6 

50  15-  0 

145-5 

30 

30 

54  S3-  8 

144-9 

54  04-  4 

145-9 

53  14- 

8 

146. 

9 

52  24.  7 

147. 

8 

51  34-  0 

148.6 

30 

10 

56  13-6 

148.5 

55  22.  3 

149.4 

54  30- 

5 

150. 

3 

53  38.  6 

151- 

2 

52  46.  2 

152.  0 

10 

1 

00 

57  25.6 

152-3 

56  32.2 

153-2 

55  38- 

7 

154. 

0 

54  44-  9 

1,54- 

8 

53  50-  5 

155-5 

1 

00  1 

0 

50 

58  28.  4 

156.4 

57  33-  3 

157-2 

56  3»- 

I 

157- 

9 

55  42-  5 

158. 

6 

54  46-  6 

159.  2 

0 

50  ll 

40 

59  21.7 

160.8 

58  24.  8 

161.  4 

57  28. 

0 

162. 

0 

56  31-0 

162. 

6 

55  33-  7 

163.  I 

40 

30 

60  04.  0 

165.  4 

59  05-  8 

i'^5-9 

58  07. 

7 

166. 

3 

57  09-  3 

166. 

8 

56  II.  I 

167.  2 

30 

30 

60  35.  0 

170.  2 

59  35-  8 

170-5 

58  3^- 

6 

170. 

8 

57  37-4 

171. 

I 

56  38.  0 

171.  4 

30  1 

10 

60  53-  7 

175- I 

59  .53-  9 

175-2 

58  54- 

I 

175- 

3 

57  54-  3 

175- 

5 

56  54-  5 

175-7 

10 

0 

00 

61  0. 0 

I  So.  c 

60  0.  0 

r8o.  0 

59  0. 

0 

180. 

0 

58  0.  0 

180. 

0 

57  0.  0 

1 80.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meririian.  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5    30 

10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
30 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
SO 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


20° 


Alt. 


o  / 


2    04.7 

4  20.  I 
6  34.8 

8  48.9 
II  02.  2 
13  14.6 
15  26.  2 
17  36.8 
19  46.  2 

21  54.6 
24  01.  6 
26  07.  I 
28  II.  I 

30  ^3-3 
32  13-6 

34  II- 6 

36  07.  3 

38  00.  3 

39  50-  2 
41  37- o 

43  20.0 

44  58.9 
46  3a-  2 

48  02.  4 

49  26.  o 

50  43-  I 

51  53-5 

52  56-  2 

53  5°-  7 

54  36-  4 

55  12.3 
55  38-  8 
55  54-  7 


56    0.0 


Az. 


III.  2 

111.  9 

112.  I 

114.  I 

114.  9 

115.  8 

116.  7 

117.  7 

118.  7 

119.  8 

121.  o 

122.  3 
123.6 

125.  I 

126.  6 
128.  2 
130.0 
131.  8 

133-9 
136.  I 

138.4 
140.9 

143.6 
146.5 

149-5 
152.8 

156.  2 
159.8 
163.6 
167.6 
171.  7 
175-8 


21° 


Alt. 


180.  o 


I  48.5 
4  02.  9 
6  16.8 

8  29.  7 
10  42.  I 

12  53-5 
15  04.  2 

17  13- 5 
19  21.  9 

21  28.  9 
23  34-  8 

25  39-0 
27  41.7 
29  42.4 

31  41-4 

33  37-  8 
35  31-9 
37  23.3 

39  ir-  7 

40  56-  7 
42  38.0 

44  14-9 

45  47-  5 

47  14-  7 

48  36.  S 

49  51-8 

51  00-5 

52  01.5 

52  54-5 

53  38.  9 

54  14-0 
54  39-  4 
54  54-  8 


Az. 


12.  2 
12.  9 
13.6 

14-3 
15- I 
15-9 
16.8 
'17.7 
18.7 

19.7 
20.8 
22.  o 

23-3 
24.  6 

26.  I 

27.  6 
29.  2 

30-9 
32.8 

34-9 
37-1 


22° 


39- 

41. 
44. 

47- 
50- 
53- 


56-9 
60.  4 
64.  I 
68.0 
71.9 

75-9 


Alt. 


55     o.  o    180.  o 


I  32. 1 

3  45-7 
5  58.  5 

8  10.6 
10  21.  8 
12  32.3 
14  41.  7 
16  50.  o 
18  57.1 

21  03.  I 
23  07-  6 

25  10- 5 
27  II.  7 

29  II.  2 

31  oS.  6 

33  03-  6 

34  56-  2 
36  45-  9 
38  32-  7 

40  15-9 

41  55-3 

43  30-  6 

45  01.  2 

46  26.  8 

47  46-  6 

49  CO.  4 

50  07.  I 

51  06.  7 

51  58-2 

52  41-3 

53  15-3 
53  40.  I 
53  55-0 


Az. 


54     0.0 


113.  I 
113.  8 
114-  5 

115.  2 

116.  o 

116.  8 

117.  7 

118.  6 

119.  6 

120.  6 

121.  7 
123.0 
124.3 
125.6 
127.  I 

128.6 
130.  2 

131- 9 
133-8 
135-8 
138.0 

140-3 
142.  7 

145-3 
148.  2 
151.  I 
154-2 

157-5 
161.  o 

164.  6 

168.3 

172.  2 

176.  I 


23° 


Alt. 


180.  o 


I  15.8 
3  28.4 
5  40.  2 

7  51-2 
10  01.  4 
12  10. 7 
14  18.  9 
16  26.  2 
18  32.  2 

20  36.  8 
22  40.  I 
24  41.  6 
26  41.  6 
28  39-  5 
30  35-4 

32  28.9 

34  19-  9 

36  08.  I 

37  53-0 
39  34-  6 

41  12.3 

42  45-  9 

44  14-  7 

45  38-4 

46  56.  4 

48  08.  4 

49  13-  7 


50 
51 


II.  7 
CI.  7 

51  43-  6 

52  16.  6 

52  40.  7 
52  55-3 


Az. 


53 


o.  o 


114.  I 
114.  8 

115- 5 

116.  2 

117.  o 

117.  8 

118.  7 

119.  6 

120.  6 

121.  6 

122.  7 
123.9 
125.  2 
126.5 
128.  o 

129.5 
131.  2 
132.9 
134.8 
136.8 
139.0 

141.  2 
143.6 
146.  2 

149-0 
151-9 
154-9 

158.  2 
161.  5 
165.  o 

168.6 
172.4 

176.  2 


24° 


Alt. 


o  59-6 
3  ii-o 

5  21.  7 


7  31-7 
9  40.  8 

II  49.  o 

13  56-  I 
16  02.  o 
18  06.  8 

20  10.  3 
22  12,  2 
24  12.4 
26  II.  o 
28  07.  4 
30  01.9 


31  53-8 

33  43-  2 
35  29-  7 

37  13-0 

38  5 


180.  o 


40  28.  9 

42  00.  6 

43  27.  7 

44  49-6 

46  05.  o 

47  16.  2 

48  19-  7 

49  16.3 

50  05.  I 

50  45-  9 

51  18.0 

51  41-3 
51  55-3 


Az. 


15- I 
15-7 

16.  4 

17.  I 
17.9 
18.7 
ig.  6 
2D.  5 
21.5 

22.  6 

23-7 
24.9 
26.  2 

27-5 
29.  o 


30- 


35- 
37- 
39- 

42. 

44. 
47- 
49. 

52. 
55- 


58.8 
62.  I 

65- 5 
68.9 
72.6 
76-3 


52     0.0 


180.  o 


Hour 
Angle. 


h.  m. 


5  30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1     00 

0    50 

40 


30 
20 
10 


0    00 


In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabtdated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6     00 

o  oo.  o 

90.  0 

0  15-5 

89.0 

0  31-0 

88.1 

0  46.  6 

87.1 

I  02.  I 

86.  I 

6    00 

5     50 

2    24.9 

90.  6 

2  40.4 

89.7 

2  55-8 

88.7 

3  II-4 

87.7 

3  26.7 

86.8 

5    50 

40 

4  49-8 

91-3 

5  05.3 

90-3 

5  20.7 

89-4 

5  36.1 

88.4 

5  51-4 

87-4 

40 

30 

7  14-6 

92.  0 

7  30.4 

91.  0 

7  45-9 

90.  0 

8  01.  I 

89.0 

8  16.2 

88.0 

30 

20 

9  39-4 

92.  6 

9  55- 0 

91.  6 

10  10.  5 

90.7 

10  25.9 

89.7 

10  41.  0 

88.7 

20 

10 

12  04.  0 

93-3 

12  19.9 

92-3 

12  35-3 

91-3 

12  50.8 

90-3 

13  05.9 

89-3 

10 

5    00 

14  28.  7 

94.0 

14  44.  6 

93- 0 

15  00.2 

92.0 

IS  IS- 6 

91.  0 

15  30.7 

90.  0 

5    00 

4    50 

16  53-  I 

94-7 

17  09.  2 

93-7 

17  24.9 

92.7 

17  40.5 

91.  6 

17  55-6 

90.  6 

4    50 

40 

19  17.4 

95-4 

19  33-8 

94.4 

19  49-  7 

93-3 

20  05.3 

92-3 

20  20.  5 

91-3 

40 

30 

21  41.  6 

96.  I 

21  58.2 

95-1 

22   14.  2 

94-0 

22  30.  0 

93-0 

22  45-  5 

91.9 

30 

20 

24  05.  6 

96.9 

24  22.  4 

95-8 

24  38.  7 

94-8 

24  54-  7 

93-7 

25  10.  I 

92.  6 

20 

10 

26  29.3 

97-7 

26  46.  5 

96.6 

27  03.0 

95-5 

27  19.  I 

94.4 

27  34-  8 

93-3 

10 

4    00 

28  52.  7 

98-5 

29  10.  2 

97-4 

29  27.  I 

96-3 

29  43-  5 

95-2 

29  59-  3 

94.  I 

4    00 

3    50 

31   15-9 

99.4 

31  33-8 

98.  2 

31  51-0 

97.1 

32  07.8 

96.  0 

32  23-8 

94.9 

3    50 

40 

33  38.  6 

100.3 

33  57-0 

99-1 

34  14-  7 

98.0 

34  31-7 

96.8 

34  48.  I 

95-7 

40 

30 

36  01.  0 

loi.  2 

36  19.9 

100.  I 

36  37-9 

98.9 

36  55-5 

97-7 

37    12-2 

96- S 

30 

20 

38  22.8 

102.3 

38  42.3 

lOI.  I 

39  01.  0 

99-8 

39  18.9 

98.6 

39  36.  0 

97-3 

20 

•  10 

40  44.  2 

103.4 

41  04.  2 

102.  I 

41  23.5 

100.8 

41  41.9 

99.6 

41  59- S 

98-3 

10 

3    00 

43  04-  8 

104.5 

43  25.6 

103.2 

43  45-  6 

lOI.  9 

44  04.  6 

100.  6 

44  22.  7 

99-3 

3    00 

2    50 

45  24-  6 

105-7 

45  46.  2 

104.4 

46  06.  9 

103.  I 

46  26.  8 

101.7 

46  45-  5 

TOO.  4 

2    50 

40 

47  43- 6 

107.  I 

48  06.  3 

105.8 

48  27.9 

104.4 

48  48.  4 

102.  9 

49  07-  8 

loi.  5 

40 

30 

50  OI-5 

108.6 

50  25.  I 

107.  2 

50  47-6 

105.8 

51  09.  0 

104.  3 

51  29.4 

102.8 

30 

20 

52   18.  I 

no.  3 

52  42.9 

108.8 

53  06.  6 

107.3 

53  29-2 

105-  7 

53  50.4 

104.  I 

20     1 

10 

54  33-  2 

112.  I 

54  59-  5 

no.  6 

55  24-  2 

109.  0 

55  48.  0 

107-3 

56  10.  4 

105-7 

10 

2    00 

56  46.  5 

114.  I 

57  14-2 

112.  5 

57  40.  6 

no.  9 

58  05.  7 

109.  I 

58  29.3 

107.4 

2    00 

1     50 

58  57-4 

116.  4 

59  27.0 

114.  7 

59  54-  9 

113.  0 

60  21.  5 

III.  2 

60  46.  8 

109- 3 

1    50 

40 

61  03.  7 

119.  0 

61  37.2 

117.  2 

62  07.3 

115- 4 

62  35-7 

"3-5 

63  02.  5 

III.  6 

40 

30 

63  10.  6 

122.  0 

63  44.2 

120.  2 

64  16.5 

118.  2 

64  47.  I 

116.  2 

65  16.  I 

114.  I 

30 

20 

65  II.  2 

125.4 

65  47-4 

123-5 

66  22.  3 

121.  5 

66  55-  4 

119.  4 

67  26.  7 

117.  2 

20 

10 

67  06.  2 

129.4 

67  45-  5 

127.4 

68  23.  I 

125-3 

68  59.  2 

123.  I 

69  33-  5 

120.8 

10 

1     00 

68  54.  6 

134.0 

69  37.0 

132.0 

70  18.  I 

129.8 

70  57.6 

127.  6 

71  35-1 

125.  2 

1     00 

0    50 

70  34.  0 

139-4 

71  20.0 

137-5 

72  04.  8 

135-3 

72  48.  0 

133-0 

73  29.  5 

130.5 

0    50 

40 

72  02.  I 

145-7 

72  52-  I 

143-9 

73  40.  8 

141.  9 

74  28.  4 

139.6 

75  14-  I 

137-2 

40 

30 

73  16.8 

153-0 

74  09.  8 

151-4 

75  02.  2 

149.7 

75  54-0 

147.6 

76  45.  0 

145-4 

30 

20 

74  12.  5 

161. 3 

75  09.  4 

160.  I 

76  05.  8 

158.8 

77  01.9 

157-2 

77  56-9 

155-4 

20 

10 

74  47.  9 

170.4 

75  47- 0 

169.8 

76  46.  I 

169.  0 

77  45-0 

168.  I 

78  43-  6 

167.  2 

10 

0    00 

75     o-o 

180.  0 

76     0.0 

180.0 

77     0.0 

180.  0 

78     0. 0 

180.  0 

79     0.0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  risinsr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  16°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


159 


5° 

6° 

7° 

8° 

9°      1 

1 

1 

Hour 
Angle. 

Hour 
Angle. 

i 

1 

.  Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

1 

0   / 

0 

0      / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6  00 

I  17.  6 

8^.2 

I  33-° 

84.  2 

I  48.4 

83.  2 

2  03.8 

82.3 

2  19.  2 

81.3 

6 

00 

5  50 

3  42.0 

8^.8 

3  57-2 

84.8 

4  12.4 

83.9 

4  27.6 

82.9 

4  42.6 

81.9 

a 

50 

40 

6  06.6 

86.4 

6  21.  6 

85-  5 

6  36.6 

84.5 

6  51.4 

83-  5 

7  06.  I 

82.6 

40 

30 

8  31- 4 

87.1 

8  46.  2 

86.  I 

9  00.  9 

85.1 

9  15-  5 

84.1 

9  29-9 

82.  2 

30 

20 

10  56.  0 

87.7 

II  10.  6 

86.7 

II  25.  2 

85-  7 

II  39.  6 

84.7 

II  53-8 

83-7 

20 

10 

13  20.  8 

88.  3 

13  35-  4 

87-3 

13  49.  8 

86.3 

14  04.  0 

85-3 

14  18.  0 

84-3 

10 

5  00 

15  45-  6 

89.  0 

16  00.  2 

88.0 

16  14.  5 

86.9 

16  28.  4 

85-9 

16  42.  I 

84.9 

5 

00 

4  50 

18  10.  5 

89.6 

18  2  ^.  0 

88.6 

18  39.  2 

87.6 

18  53-  I 

86.5 

19  06.  5 

85-5 

4 

50 

40 

20  35.  4 

QC.  2 

20  40.  8 

89.  2 

21  0^.  9 

88.2 

21  17.7 

87.1 

21  31.0 

86.  I 

40 

30 

23  00.  7 

90.9 

23  14.  7 

89.8 

23  28.  8 

88.8 

23  42.  4 

87.7 

23  55-  7 

8^.7 

30 

20 

25  25-  I 

91.  6 

25  39-  ^ 

90.  ^ 

25  53-  6 

89.4 

26  07.  2 

88.3 

26  20.  3 

87.2 

20 

10 

27  49.  9 

92-3 

28  04.  5 

91.  2 

28  18.  5  90.  I 

28  32.  I 

89.0 

28  45.  2 

87.8 

10 

4  00 

30  14-  7 

93- 0 

30  29.  3 

91.9 

30  43-  4  90-  7 

30  56-  9 

89.6 

31  09.8 

88.4 

4 

00 

3  50 

32  39.  2 

93-7 

32  54-  I 

92.  6 

33   08.  4 

91.4 

33  21.8 

90.  2 

33  34-  7 

89.  0 

3 

50 

40 

35  03-  8 

94-5 

35  18.  7 

93-3 

35  33-1 

92.  I 

35  46.  7 

90.9 

35  59-  6 

89-7 

40 

30 

37  28.  2 

95-3 

37  43-  3 

94.  0 

37  57-9 

92.8 

38  II.  6 

91.  6 

38  24.  6 

90.3 

30 

20 

39  52-  4 

96.  I 

40  07.  8 

94.8 

40  22.  4 

93-6 

40  36.  3 

92-3 

40  49-  4 

91.  0 

20 
10 

10 

42  16.  2 

97.0 

42  32.3 

95-7 

42  47.  I  94.  4 

43  oi-  I 

93- 0 

43  14-3 

91.7 

3  00 

44  40.  0 

97-9 

44  56.2 

96.6 

45  "-4  1  95-2 

45  25-  7 

93-8 

45  39- 0 

92.4 

3 

00 

2  50 

47  03-2 

98.9 

47  20.  0 

97-5 

47  35-  6 

96.  I 

47  50.  2 

94-7 

48  03.  7 

93-2 

2 

50 

40 

49  26.  3 

TOO.  0 

49  43-  4 

98.6 

49  59-  5 

97.1 

50  14-  6 

95-6 

50  28.  3 

94.0 

40 

30 

51  48.  6 

lOI.  2 

52  06.  5 

99-7 

52  23.  I 

9.S.1 

52  38-  7 

96-5 

52  52-9 

94-9 

30 

20 

54  10.  5 

102.  5 

54  29.  I 

100.  9 

54  46.  4 

99-2 

55  02.  4 

97-6 

55  17-  0 

95-9 

20 

10 

56  31-4 

103.  9 

56  51-0 

102.3 

57  09.  2  100.  5 

57  25-9 

98.7 

57  41-  0 

96.9 

10 

2    00 

58  51.  6 

105.  6 

Kg   12.  2 

103.8 

59  3^-3    101-9 

59  48.  8 

100.  0 

60  04.  6 

98.  I 

2 

00 

1  50 

61  10.  4 

107.4 

61  32.4 

105-  5 

61  52.  7 

103- 5 

62  II.  I 

loi.  5 

62  27.  9 

99-4 

1 

50 

40 

63  28.  0 

109  5 

63  51-3 

107-5 

64  13.0 

105-3 

64  32.  6 

103.  2 

64  50.  4 

100.  9 

40 

30 

65  43-  2 

112.  0 

66  08.  6 

109.  8 

66  31.8 

107-5 

66  53.  4 

T05.  I 

67  12.4 

102.  7 

30 

20 

67  56.  4 

114.  9 

68  23.  7 

112.  q 

68  49-  2 

no.  0 

69  12.  2 

107- 5 

69  33-  0 

104.  8 

20 

10 

70  06.  0 

118.  4 

70  36.  0 

115-8 

71  03. 8 

113. 1 

71  29.3 

no.  3 

71  52.3 

107.3 

10 

1  00 

72  II.  0 

122.  6 

72  44.  2 

119.  8 

73  15-4 

116.  9 

73  43-8 

iir8 

74  09-6 

ITO.  5 

1 

00 

0  50 

74  09.  2 

127.8 

74  46.  8 

124.9 

75  21.7 

121.  8 

75  53-  7 

118.  3 

76  23.0 

114-7 

0 

50 

40 

75  58.  7 

134.5 

76  40.  7 

13^-5 

77  20.  4 

128.  I 

77  57-  7 

124.4 

7831.8 

120.  4 

40 

30 

77.  34-  2 

142.  8 

78  21.8 

139-  9 

70  08.  0 

1^6.6 

79  51-4 

132.  8 

80  31.  5 

128.  5 

30 

20 

78  51-  3 

153-  3 

79  44-  8 

150.9 

80  36.  8 

147-9 

81  27.3 

144.  5 

82  15.  5 

140.3 

20 

10 

79  42.  0 

165.  9 

80  40.  4 

164.  5 

81  37-  9 

162.  7 

82  35.  I 

160.  5 

»3   31-  3 

157- 5 

10 

0  00 

80  0.0 

180.  0 

81  0. 0 

180.  0 

82  0. 0 

180.  0 

83  0. 0 

180.  0 

84  0.0 

180.0 

0 

00 

In  North  declination,  when  the  star  is  risine  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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lATITUDE  15°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

.\lt. 

Az. 

.\lt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6  10 

o  II.  9 

79-7 

0  27.  6 

78.7 

0  43-  5 

77.8 

0  59.  I 

76.8 

I  14.  8 

75-9 

6 

10 

6  00 

2  34-5 

80.3 

2  49.8 

79-4 

3  05-  r 

78.4 

3  20.2 

77-4 

3  35-4 

76.5 

6 

00 

5  50 

4  57-  6 

81.0 

5  12.4 

80.0 

5  27-2 

79.0 

5  41-9 

78.0 

5  56-4 

77-  I 

5 

50 

40 

7  2o.  6 

81.6 

7  35-2 

80.6 

7  49-5 

79.6 

803.7 

78.6 

8  17.9 

77-7 

40 

30 

9  44.  2 

82.2 

9  58.  3 

81.2 

10  12.  2 

80.  2 

10  25.  9 

79.2 

10  39-  5 

78.  2 

30 

20 

12  07.  7 

82.7 

12  21.  5 

81.8 

12  35-  I 

80.8 

12  48.  4 

79.8 

13  oi-  5 

78.8 

20 

10 

14  31-7 

83-3 

14  45.  0 

82.3 

14  58.  2 

81.3 

15  II.  2 

80.3 

15  23-8 

79-3 

10 

5  00 

16  55.  6 

83-9 

17  08.  7 

82.9 

17  21.5 

81.9 

17  33-9 

80.8 

17  46.  2 

79.8 

5 

00 

4  50 

19  19.  8 

84-5 

19  32-  5 

83-4 

19  45.  0 

82.4 

19  57-  2 

81.  4 

20  08.  9 

80.3 

4 

50 

40 

21  43-  9 

85.0 

21  56.  6 

84.0 

22  08.  7 

82.  9 

22  20.  4 

81.  9 

22  31.8 

80.8 

40 

30 

24  08.  5 

85.6 

24  20.  8 

84.5 

24  32-  5 

83-4 

24  44.  0 

82.4 

24  34.  9 

81.3 

30 

20 

26  32.  9 

86.2 

26  45.  0 

85.1 

26  56.  6 

84.  0 

27  07.  6 

82.9 

27  18.  2 

81.8 

20 

10 

28  57-  5 

86.7 

29  09-  4 

85.6 

29  20.  8 

84-5 

29  31.  6 

83-4 

29  41.7 

82.2 

10 

4  00 

31  22.  2 

87-3 

31  33-9 

86.  I 

31  45-  0 

85.0 

31  55-4 

83.8 

32  05.4 

82.7 

4 

00 

3  50 

33  47-  0 

87.9 

33  58-  5 

86.7 

34  09.  4 

85-5 

34  19-  7 

84-3 

34  29.  I 

83.1 

3 

50 

40 

36  II.  8 

88.5 

36  23.  2 

87-3 

36  33-9 

86.0 

36  43-  8 

84.8 

36  53-  I 

83-6; 

40 

30 

38  36.  7 

89.  I 

38  48.  0 

87.8 

38  58-  5 

86.6 

39  08.  4 

85-3 

39  17-  0 

84.0 

30 

20 

41  01.  5 

89.7 

41  12.  8 

88.4 

41  23. 2 

87.1 

41  32.  6 

85.8 

41  41-3 

84.5 

20 

10 

43  26.3 

90-3 

43  37-  7 

89.0 

43  47-  9  87.  6 

43  57-2 

86.3 

44  05.  5  84.  9 

10 

3  00 

45  51-3 

91.  0 

46  02.  5 

89.6 

46  12.  6 

88.2 

46  21.  7 

86.8 

46  29.  9  85.  3  1 

3 

00 

2  50 

48  16.  2 

91.7 

48  27.  3 

90.  2 

48  37.  6 

88.8 

48  46.  5 

87-3 

48  54.  2 

85.8  1 

2 

50 

40 

50  40.  9 

92-5 

50  52-2 

90.  9 

51  02.4 

89.4 

51  11.2 

87.8 

51  18.9 

86.2 

40 

30 

53  05-  7 

93-3 

53  17-2 

91.  6 

53  27.  2 

90.  0 

53   36.  I 

88.3 

53  43-  5 

86.6  1 

30 

20 

55  30.  I 

94.  2 

55  41-  9 

92.4 

55  52-2 

90.7 

=;6  00.  9 

88.9 

56  08.  I 

87.  I 

20 

10 

57  54-  6 

95-1 

58  06.  6 

93-2 

58  17.0 

91.4 

58  25.  8 

89-5 

58  32.  8 

87.6 

10 

2  00 

60  18.  8 

96.  I 

60  31.  2 

94.2 

60  41.  9 

92.  2 

60  50.  6 

90.  I 

60  57.  7 

88.1 

2 

00 

1  50 

62  42.  7 

97.2 

62  55.  6 

95.2 

63  06.  5 

93- 0 

63  15-  7 

90.  8 

63  22.  4 

88.6 

1 

50 

40 

65  06.  I 

98.5 

65  19-  7 

9'^-3 

65  31-3 

94.  0 

65  40.  3 

91.  6 

65  47-  5 

89.  2 

40 

30 

67  29.4 

100.  2 

67  43-  5 

97.  6 

67  55-6 

95-  I 

68  05.  2 

92.4 

68  12.  I 

89.8 

30 

20 

69  51-3 

102.  0 

70  06.  9 

9Q.  2 

70  19.  9 

96-3 

70  29.  8 

93-3 

70  37.  2 

90.4 

20 

10 

72  12.4 

104.3 

72  29.  6 

lOI.  I 

72  43-4 

97-9 

72  54-  5 

94-5 

73  oi-  5 

91.  2 

10 

1  00 

74  32-0 

107.  I 

74  51-2 

103.  6 

75  06.  9  99-  8 

75  18.  6  96.  0 

75  27-0 

92.  0 

1 

00 

0  50 

76  48.  7 

no.  8 

77  II.  0 

106.  8 

77  28.7  102.3 

77  43-  0 

97.8 

77  51-4 

93-  I 

0 

50 

40 

79  02.  I 

116.  0 

79  28.  2 

III.  I 

79  49-  6 

105.9 

80  05.  6 

100.  4 

80  16.  I 

94.  6 

40 

30 

8i  oS.  4 

123-5 

81  40.  5 

117.  8 

82  07.  0 

III. 5 

82  27.  2 

104.4 

82  40.  0 

96.9 

30 

20 

83  00.  7 

135- I 

83  41.  8 

128.8 

84  17.  2 

121.  I 

84  45-  I 

III. 8 

85  03.  4 

loi.  0 

20 

10 

84  26.  2 

153-7 

85  19.  0 

148.  4 

86  08.  4 

140.  7 

86  51.4 

129.  2 

87  22.  9 

112.  I 

10 

0  00 

85  0.0 

180.  0 

86  0.  0 

180.  0 

87  0.  0  ji8o.  0 

88  0.0 

180.  0 

89  0. 0 

180.  0 

0 

00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  Xorth  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  risinjj  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


lATITTJDE  15°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


i6i 


Hour 
Angle. 


h.  m. 


6  20 
10 


6 
5 


00 
50 
40 
30 
20 
10 


5  00 
4  50 
40 
30 
30 
10 


4 
3 


3 
2 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


2 

00 

1 

50 

40 

30 

20 

10 

1 

00 

0 

50 

40 

30 

20 

10 

0  00 


15<^ 


Alt. 


I  30-5 

3  50-4 
6  II.  o 

831-7 
10  52.  8 

13  14.3 

IS  36.1 

17  58.0 
20  20.  3 
22  42.  7 

25  05-4 
27  28.  2 

29  5^-3 

32  14-  5 
34  37-9 
37  OI-4 
39  25-  I 
41  48. 8 

44  13-0 

46  36.  7 
49  00.  9 
51  25.0 
53  49-  4 
56  13-  7 
58  38.  2 

61  02.  7 
63  27.2 

65  51-9 
68  16.  5 
70  41.  2 
73  06.  o 

75  30-  7 
77  55-  5 
80  20.  5 
82  44.  5 
85  10.  2 
87  35- o 


90  o.  o 


Az. 


16= 


74-9 

75-5 
76. 1 
76.7 
77.2 
77.8 
78-3 

78.8 

79-3 
79-7 
80.2 
80.6 
81.  I 

81.5 

81.  9 
82.3 

82.  7 
83.1 
83-5 

83- 9 
84.3 
84.6 
85.0 
85-3 
85-7 

86.0 
86.4 
86.  7 
87.1 
87.4 
87.7 

88.  I 
88.4 
88.7 

89.  o 

89- 3 
89.7 


Alt. 


Ind. 


I  46.  I 


05- 

25- 


8  45- 


II  06.  o 


13  26. 
15  48. 


18  09.  6 
20  31.3 
22  53-2 
25  15-4 
27  37-8 
30  00.  3 

32  23.  I 
34  45-  9 
37  09-  I 
39  32-  2 
41  55-6 
44  19.0 

46  42.  6 
49  06.  2 
51  30.  I 
53  53-9 
56  17- 9 
58  41-  7 

6i  05.  9 
63  30.  o 

65  54-3 
68  18.  2 
70  42.  7 
73  06.  s 

75  31-0 
77  55- o 
80  18.  7 
82  42.  o 
85  04.  7 
87  23- 5 


Az. 


89 


o.  o 


ir 


Alt. 


73-9 

74-5 
75-1 

75-7 
76.  2 
76.8 
77-3 

77.8 

78.2 

78'.  7 
79.2 

79-5 
79-9 

80.3 
80.7 

81.  I 
81.4 
81.8 

82.  I 

82.4 
82.  7 
83.0 
83-3 
83-5 
83-8 

84.0 
84.2 
84-3 
84.4 

84-3 
84.2 

84.  I 
83.6 
82.8 
81.  I 
77.6 
67.1 


o.  o 


2  01.  7 


4  20. 

6  39- 

8  59- 

II  19. 

13  39- 

IS  59- 


18  20.  7 
20  41.  9 
23  03.  2 
25  24.  8 

27  46.  7 
30  08.  7 

32  31.  o 

34  53-  3 
37  IS- 8 
39  38-  5 
42  01.3 

44  24-  5 

46  47.  4 
49  10.  6 

51  33-  7 
53  57-  I 
56  20.  4 

58  43-  9 

61  07.  2 

63  3°-  7 
65  54-  I 
68  17.  5 
70  40.  8 
73  04-  2 

75  26.  8 

77  49-  7 
80  10.  9 

82  31- S 
84  47.  6 
86  52.  4 


Az. 


o.  o 


73-6 
74-1 
74-7 

75-2 

7S-7 
76.  2 

76.7 
77.2 
77.6 
78.0 

78.4 
78.8 

79.2 

79-5 
79.8 
80.  I 
80.4 
80.  7 

81.0 
81.2 
81.4 
81.6 
81.7 
81.9 

81.9 
81.9 
81.8 
81.7 
81.3 
80.8 

80.  I 
78.9 
76.9 

73-5 
66.  7 

49-9 


18= 


Alt. 


o.  o 


2  17-3 

4  35-2 

6  53-7 

9  12-5 
II  31.8 

13  51-4 
16  II. 4 

18  31.6 
20  52.  I 
23  12.8 
25  33-8 
27  55-  I 
30  16.  5 

32  38-2 
34  59-9 
37  21.9 
39  A4-0 
42  06.  2 
44  28.  5 

46  51.  o 

49  13-  5 
51  36.0 
53  58.6 
56  21.  3 

58  44-0 

61  06. 6 
63  29.  I 

65  51-7 
68  14.  o 
70  36.  o 
72  57-6 

75  18.6 

77  38.  7 

79  57-3 
82  12.  5 

84  20.  7 

86  09.  6 


o.  o 


Az. 


72.  o 

72.  6 
73-1 
73-7 
74-2 

74-7 

75-2 

75-7 
76.  I 

76.5 
76.9 

77-3 

77-7 

78.0 

78.3 
78.6 
78.8 
79.1 
79-3 

79-5 
79-7 
78.8 

79-9 
79-9 
79-9 

79-8 
79-7 
79-4 
79.0 

78.4 
77-4 

76.  2 
74-3 
71-3 
66.3 

57-3 
38.3 


19° 


Alt. 


o.  o 


o     / 


o  16.  o 

2  32-7 

4  50-0 
7  07.8 

9  25 
II  44. 
14  03 
16  22. 


18  42.  I 
21  01.  9 
23  22. o 

25  42.4 

28  03.  o 

30  23.  7 


32  44' 
35  o5' 
37  27. 
39  48. 
42  10. 1 

44  31-7 


46  53-  5 
49  15-2 
51  37-  I 

53  59-0 
56  20.  7 

58  42.  3 

61  04.  I 
63  25.  6 
65  46.  9 
68  07.  9 
70  28.  4 
72  48.  2 

75  o6-  9 
77  24-  o 
79  38-  3 
81  47.  o 
83  46.  o 
85  20.  4 


86  0.0 


Az. 


70.4 

71.  o 

71.6 

72.  2 
72.7 
73-2 

73  7 
74-2 

74-6 

75-0 
75-4 
75-8 
76.2 

76.5 

76.8 
77-1 

77-3 
77.6 
77.8 
77-9 

78.0 
78.1 
78.2 
78.2 
78.1 
78.0 

7T.  8 

77-4 
76.9 

76.3 
75-4 
74-1 

72-3 
69.  7 

65-9 

59-8 
49-4 
30-5 


o.  o 


Hour 
Angle. 


h.  m. 


6  20 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  declination,  ■when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East: 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  15°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


20° 

21° 

23° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 



h.  m. 

0      / 

0 

• 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6  20 

o  32.4 

69.4 

0  48.6 

68.  5 

I  05.  0 

67-5 

I  21.  2 

66.5 

I  37-5 

65-5 

6 

20 

10 

2  48.3 

70.  0 

3  03.8 

69.  I 

3  19-2 

68.  I 

3  34-4 

67.1 

3  49-8 

66.1 

10 

6  00 

5  04- 7 

70.  6 

5  19-3 

69.7 

5  33-8 

68.7 

5  48.3 

67.7 

6  02.  6 

66.7 

6 

00 

5  50 

7  21.7 

71.2 

7  35-3 

70.  2 

7  49-  I 

69.  2 

8  02.5 

68.2 

8  15-  9 

67.2 

5 

50 

40 

9  39- 0 

71-7 

9  52.0 

70.7 

10  04.  7 

69.7 

10  17.4 

68.7 

10  29.  8 

67.8 

40 

30 

II  56.7 

72.  2 

12  08.  9 

71.  2 

12  20.  8 

70.  2 

12  32.6 

69.  2 

12  44.  I 

68.2 

30 

20 

14  14.  9 

72.7 

14  26.  4 

71.7 

14  37-4 

70.7 

14  48.  3 

69.7 

14  58-  9 

68.7 

20 

10 

16  33.4 

73-2 

16  44.  I 

72.1 

16  54.3 

71.  I 

17  04.  2 

70.  I 

17  14.  0 

69.  0 

10 

5  00 

18  52.2 

73-6 

19  02.  2 

72.5 

19  II.  6 

71-5 

19  20.  7 

70-5 

19  29.4 

69.4 

5 

00 

4  50 

21  II.  4 

74.0 

21  20.  5 

72.9 

21  29.  I 

71.9 

21  37-3 

70.8 

21  45.2 

69.  7 

4 

50 

40 

23  30-  8 

74-4 

23  39-  I 

73-3 

23  47.  0 

72.  2 

23  54-4 

71.  I 

24  01.3 

70.  0 

40 

30 

25  50-  5 

74-7 

25  58.  I 

73-6 

26  05.  0 

72.5 

26  II.  5 

71.4 

26  17.5 

70-3 

30 

20 

28  10.3 

75- 0 

28  17.  I 

73-9 

28  23.3 

72.8 

28  28.  9 

71.7 

28  34.  I 

70-5 

20 

10 

30  3°-  4 

75-3 

30  36-  4 

74.2 

30  41-  7 

73- 0 

30  46-  5 

71.9 

30  50-  7 

70.7 

10 

4  00 

32  50.6 

75-6 

32  55-9 

74-4 

33   00.  4 

73-2 

33   04-  4 

72.1 

33   07-  6 

70.9 

4 

00 

3  50 

35  II- I 

75-9 

35  15-6 

74.6 

35  19-2 

73-4 

35  22.2 

72.  2 

35  24-  5 

71.0 

3 

50 

40 

37  31-6 

76.1 

37  35-3 

74.8 

37  38-  I 

73-5 

37  40.  3 

72-3 

37  41-4 

71.0 

40 

30 

39  52-3 

76.3 

39  55-2 

75- 0 

39  57-2 

73-6 

39  58.  3 

72-3 

39  58-  5 

71.0 

30 

20 

42  13-  I 

76.4 

42  15.2 

75-  I 

42  16.  2 

73-  7 

42  16.  4 

72.4 

42  15-5 

71.0 

20 

10 

44  34-  0 

76.5 

44  35-  2 

75-1 

44  35-  2 

73-7 

44  34-3 

72-3 

44  32-  5 

70.9 

10 

3  00 

46  54.  8 

76.6 

46  55-  2 

75-1 

46  54-3 

73-7 

46  52.4 

72.  2 

46  49.  3 

70.8 

3 

00 

2  50 

49  15-9 

76.6 

49  15-2 

75-1 

49  13-2 

73-6 

49  10.  2 

72.  0 

49  06.  0 

70-5 

2 

50 

40 

51  36.8 

76.6 

51  35-2 

75- 0 

51  32-3 

73-4 

51  28.  0 

71.8 

51  22.4 

70.  2 

40 

30 

53  57-  7 

76-5 

53   55-  I 

74.8 

53  51-0 

73-1 

53  45-  4 

71.4 

53  38- 5 

69.8 

30 

20 

56  18.  5 

76-3 

56  14.8 

74-5 

56  09.  5 

72.7 

56  02.  7 

71.  0 

55  54-  3 

69.  2 

20 

10 

58  39-  2 

76.1 

58  34-  3 

74.2 

58  27.6 

72-3 

58  19-3 

70.4 

58  09.  5 

68.5 

10 

2    00 

60  59.  7 

75-7 

60  53.  6 

73-7 

60  45.  4 

71.6 

60  35.  6 

69.6 

60  23.  8 

67.6 

2 

00 

1  50 

63  20.  0 

75-2 

63  12.3 

73- 0 

63  02.  5 

70.8 

62  50.  9 

68.7 

62  37.2 

66.  5 

1 

50 

40 

65  39-8 

74-5 

65  30-  7 

72.  2 

65  19.  0 

69.8 

65  05-4 

67-5 

64  49.  5 

65.2 

40 

30 

67  59.  2 

73-6 

67  48.  0 

71.  0 

67  34.  2 

68.4 

67  18.3 

65-9 

67  00.  0 

63-5 

30 

20 

70  17.7 

72.4 

70  04.  6 

69-5 

69  48.  4 

66.7 

69  29.  8 

64.  0 

69  08.  6 

61.  4 

20 

10 

72  35-2 

70.8 

72  19.  2 

67.6 

72  00.  5 

64-  5 

71  38.  5 

61.5 

71  13-7 

58-7 

10 

1  00 

74  51-  I 

68.6 

74  32.3 

65.0 

74  09.  8 

61.5 

73  44-  I 

58-3 

73  15-7 

55-3 

1 

00 

0  50 

77  04-  7 

65-5 

76  41-  5 

61.  4 

76  14-  5 

57-5 

75  44-2 

54-0 

75  II- 2 

50-7 

0 

50 

40 

79  14-  I 

60.  9 

78  45-8 

56-3 

78  13-2 

52.0 

77  37-4 

48.  2 

76  58.  7 

44-8 

40 

30 

81  16.5 

53-9 

80  41.  0 

48.8 

80  01.  5 

44-3 

79  18.  5 

40.4 

78  33-  7 

37-0 

30 

20 

83  05-  5 

42.  9 

82  20.  6 

37-6 

81  32.6 

33-4 

80  42.  4 

29.8 

79  50-  6 

26.8 

20 

10 

84  27.  7 

25-  I 

83  32. 8 

21.3 

82  36.  6 

18.3 

81  39-  5 

16.  I 

80  41.  8 

14-3 

10 

0  00 

85  0.0 

0.  0 

84  0.0 

0.  0 

83  0. 0 

0.  0 

82  0. 0 

0.  0 

81  0. 0 

0.  0 

0 

00 

In  North  declination,  when  the  star  is  risinpr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East ; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when,  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0             / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6 

00 

0  00.  0 

90.  0 

6    00 

5 

50 

2  24.9 

90.  6 

2  09.4 

91.  6 

I  53-7 

92.  6 

I  38.2 

93-6 

I  22.  4 

94-5 

5    50 

10 

4  49-8 

91-3 

4  34-  I 

92-3 

4  18.  4 

93-2 

4  02.  6 

94-  2 

3  46.8 

95-2 

40 

30 

7  14-  6 

92.  0 

6  59.  I 

93- 0 

6  43-  I 

93-9 

6  27.3 

94.9 

6  II.  I 

95-9 

30 

20 

9  39-4 

92.  6 

9  23- 5 

93-6 

9  07.5 

94.6 

8  51.4 

95-5 

8350 

96-5 

20 

10 

12  04.  0 

93-3 

II  48.  2 

94-3 

II  31.9 

95-3 

II  15.  6 

96.  2 

10  59.  0 

97.2 

10 

5 

00 

14  28.  7 

94.0 

14  12.  5 

95-0 

13  56-  I 

96.  0 

13  39-  5 

96-9 

13  22.  6 

97-9 

5     00 

4 

50 

16  53-  I 

94-7 

16  36.  8 

95-7 

16  20.  I 

96.7 

16  03.  2 

97-7 

IS  45-  9 

98.7 

4    50 

40 

19  17.  4 

95-4 

19  00.  8 

96.4 

18  43-  8 

97-4 

18  26.  6 

98.4 

18  09.  0 

99-4 

40 

30 

21  41.  6 

96.  I 

21  24.  9 

97.1 

21  07.4 

98.  2 

20  49.  8 

99-2 

20  31.8 

100.  2 

30 

20 

24  05.  6 

96.9 

23  48.  3 

97-9 

23  30-  7 

99.0 

23  12.  7 

100.  0 

22  54.  I 

lOI.  I 

20 

10 

26  29.  3 

97-7 

26  II.  8 

98.7 

25  53-  6 

99-8 

25  35-2 

100.8 

25  16.  2 

lOI.  9 

10 

4 

00 

28  52.  7 

98-5 

28  34.7 

99.6 

28  16.  2 

100.  7 

27  57-  2 

loi.  7 

27  37-6 

102.8 

4    00 

3 

50 

31  IS- 9 

99.4 

30  57-  4 

100.  5 

30  38-  4 

loi.  6 

30  18.  9 

102.  7 

29  58-  8 

103.8 

3     50 

40 

33  38.  6 

100.3 

33  19-  7 

lOI.  4 

33  00.0 

102.5 

32  39-  9 

103  7 

32  19-  I 

104.8 

40 

30 

36  01.  0 

lOI.  2 

35  41-  5 

102.  4 

35  «i-2 

103.6 

35  00.  4 

104.  7 

34  38-  9 

105.8 

30 

20 

38  22.8 

102.3 

38  02.  6 

103-5 

37  41-8 

104.  7 

37  20.  2 

105.8 

36  57-8 

107.  0 

20 

10 

40  44.  2 

103.  4 

40  23.  2 

104.  6 

40  01.  6 

105.8 

39  39-  2 

107.  0 

39  15-9 

108.  2 

10 

3 

00 

43  04-  8 

I04-  5 

42  43.  0 

105.8 

42  20.  5 

107.  I 

41  57-3 

108.3 

41  33-  I 

109.5 

3    00 

3 

50 

45  24-  6 

105- 7 

45  02.0 

107.  I 

44  38- 5 

108.4 

44  14-2 

109.7 

43  49-  I 

no.  9 

2    50 

40 

47  43-  6 

107.  I 

47  20.  I 

108.5 

46  55-  5 

109.9 

46  30.  I 

III.  2 

46  03.  7 

112.  s 

40 

30 

50  01.  5 

108.  6 

49  36-  8 

no.  I 

49  II.  I 

III.  5 

48  44.  4 

112.  8 

48  16.  8 

114.  2 

30 

20 

52  18.  I 

no.  3 

51  52-  I 

III.  8 

51  25.  I 

113.  2 

50  57-  I 

114.  6 

50  28.  0 

116.  0 

20 

10 

54  33-  2 

112.  I 

54  05.  9 

113- 7 

53  0/-  3 

115.  2 

53  07-  8 

116.  6 

52  37-  I 

118.  0 

10 

2 

00 

56  46.  s 

114.  I 

56  17-  5 

"5-7 

55  47-  3 

"7-3 

55  16.  I 

118.  8 

54  43-  7 

120.3 

2    00 

1 

50 

58  57-4 

116.  4 

58  26.  7 

118.  I 

57  54-  6 

119.  7 

57  21.5 

121.  3 

56  47-  2 

122.8 

1     50 

40 

61  05.  7 

119.  0 

60  33.  0 

120.8 

59  58-  9 

122.  4 

59  23-  6 

124.  0 

58  47-  I 

125.6 

40 

30 

63  10.  6 

122.  0 

62  35-  5 

123.8 

61  59.  0 

125-5 

61  21.  5 

127.  I 

60  42.  8 

128.  7 

30 

20 

65  II.  2 

125.4 

64  33-  4 

127.3 

63  54- 5 

129.  0 

63  14- 3 

130.7 

62  32.  9 

132-3 

20 

10 

67  06.  2 

129.4 

66  25.  8 

^3^-3 

65  43-  8 

133-0 

65  00.9 

134-7 

64  16.  8 

136.3 

10 

1 

00 

68  54.  6 

134.0 

68  10.  7 

135-9 

67  25.  8 

137-6 

66  39.  9 

139-3 

65  52-  7 

140.  8 

1    00 

0 

50 

70  34.  0 

139-4 

69  46.  8 

141-  3 

68  58.  5 

142.8 

68  09.  4 

144-  5 

67  19.  2 

145-9 

0    50 

40 

72  02.  I 

145-7 

71  II.  4 

147.4 

70  19.  7 

149- 0 

69  27.  5 

150.  4 

68  34.  3 

151- 7 

40 

30 

73  16.  8 

153-0 

72  21.  8 

154-5 

71  27.  0 

155-8 

70  31.6 

157-0 

69  36.  0 

158.  I 

30 

20 

74  12.  5 

161.  3 

73  15-2 

162.  4 

72  17.  6 

163.4 

71  20.  0 

164.  2 

70  21.  9 

165.  0 

20 

10 

74  47-  9 

170.4 

73  48.  6 

171.  0 

72  49-  3 

171- 5 

71  49-  9 

172.  0 

70  50-  4 

172-4 

10 

0 

00 

75    00 

180.  0 

74    0.0 

i8o.  0 

73     0.0 

180.  0 

72     0. 0 

180.  0 

71     0. 0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


i64    LATITUDE   15°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE. 


Hour 

Angle. 

h. 

m. 

5 

50 

40 

30 

20 

10 

5 

00 

4 

50 

40 

30 

30 

10 

4 

00 

3 

50 

40 

30 

20 

10 

3 

00 

2 

50 

40 

30 

20 

10 

2 

00 

1 

50 

40 

30 

20 

10 

1 

00 

0 

50 

40 

30 

20 

10 

0 

00 

Alt. 


o    / 


I  o6.  8 

95- 

3  30-9 

96. 

5  55-1 

q6. 

8  18.7 

97- 

10  42.  2 

98. 

13  05-  5 

98. 

IS  28.  5 

99. 

17  51-  I 

100. 

20  13.  4 

lOI. 

22  35-3 

102. 

24  56-  8 

103. 

27  17-7 

103. 

29  38.  I 

104. 

31  57-8 

105. 

34  16.  8 

107. 

36  35- 0 

108. 

38  52-  I 

109. 

41  08.  2 

no. 

43  23-  I 

112. 

45  36-  5 

113- 

47  48.  2 

II.5- 

49  58-  I 

117. 

52  05.  s 

119. 

54  10.3 

121. 

56  12.  0 

124. 

58  09.  8 

127. 

59  03.  0 

130. 

61  50.  7 

^33- 

63  31-9 

137- 

65  05.  0 

142. 

66  28.  2 

147. 

67  40.  8 

152- 

68  39.  8 

159- 

69  23.  8 

165. 

69  50.  9 

172. 

Az. 


70  o.  o  ji8o.  o 


Alt. 


o  51.  I 

3  14- 9 

5  38.8 

8  02.  o 

10  25.  2 

12  48.  I 
IS  10.  7 
17  32.8 

19  54-  7 
22  16.  o 
24  36.  9 

26  57.  2 
29  16.  9 
31  35-8 
33  54-  o 
36  II.  2 
38  27.6 

40  42.  5 
42  56.  2 
45  08.  3 
47  18.  8 
49  27-  I 
51  32- 9 

53  35-  9 
55  35-  S 
57  31-  2 
59  22.  I 

61  07.  2 

62  45.  8 

64  16.  I 

65  37-  I 

66  46.  7 

67  43.  2 

68  25.  3 
68  SI.  3 


69 


o.  o 


Az. 


96.  4 

97.  I 
97.8 

98-5 
99.2 

99.9 

00.  6 

01.  4 
02.3 

03.  I 

04.  o 

04.9 

05- 9 

07.  o 

08.  I 

09-3 

10.  6 

11.  9 

13-4 
15.0 
16.8 
18.7 
20.8 

23.  I 

25-7 
28.5 
31-7 
35-  2 
39-2 

43-  6 
48.6 

54-  o 
60.  o 
66.4 

73-1 


180.  o 


Alt. 


o  35-3 
2  58-9 
5  22.  2 
7  45-2 
10  08.  2 

12  30-  5 
14  52.6 

17  14-3 
19  35-6 
21  56-  3 
24  16.  6 

26  36.  2 
28  55-3 
31  ^3-3 
33  30-  7 
35  46-  9 
38  02.  2 

40  16.  I 
42  28.  6 

44  39-  4 
46  48.  5 

48  55-  I 

50  59-  4 


53  oo- 

54  58. 
56  SI- 
58  40. 

60  23. 

61  58. 


63  26.  7 

64  45-  o 

65  52-  o 

66  46.  7 

67  26.  8 
67  51-  7 


Az. 


97-4 
98.  I 
98.8 

99-  5 
100.  2 

00.  9 

01.  6 

02.  4 

03-  3 

04.  I 

05.  I 

06.  o 

07.  o 

08.  I 

09.  2 

10.  4 

11.  7 

13-  I 
14.  6 
16.  2 

18.  o 

19.  9 

22.1 

24.  4 

27.  o 

29.9 

33-  I 
36.6 
40.  6 

44.9 
49-8 

55-  I 
60.8 
67.  o 
73-4 


68  o.  o  180.  o 


8° 


Alt. 


o  19.  6 

2  42.  8 

S  05-8 

7  28.  4 
9  50-8 

12  12.  7 
14  34-  4 
16  55-  5 
19  16.  2 

21  36-3 
23  55-9 

26  14.  7 
28  33.  o 
30  50.  2 
33  06.  8 
35  22.  o 
37  36-  3 

39  49-  o 

42  00.  3 

44  09.  8 

46  17.  4 

48  22.  5 

50  25.  o 

52  24.  3 
54  20.  o 

56  II.  2 

57  57-  7 
59  37-9 

61  II.  4 

62  36.  6 

63  52-4 

64  57-  2 

65  49-  7 

66  28.  2 
66  52.  I 


67  o.  o 


Az. 


98.4 
99.0 

99-7 

TOO.  4 

101.  I 

loi.  9 

102.  6 

103.  4 
104.3 

105.  I 

106.  I 

107.  o 

108. 1 

109.  I 
no.  3 

111.  S 

112.  8 

114- 3 
115-8 

117- 5 
119- 3 
121.  2 
123.4 

125.8 
128.  4 
131.  2 
134-  4 

137-9 
141.  9 

146.  2 

150-9 
156.  o 
161.  6 
167-5 
173-7 


180.  o 


Alt. 


o  03 
2  26 
4  49 
7  II 
9  33 

II  54. 
14  15 
16  36 
18  56 
21  16 
23  34 


28 


52 
10. 
30  26 
32  42 
34  56 
37  09 

39  21 
41  31 
43  39 
45  45 
47  49 
49  49 

51  47 
53  40. 
55  30 

57  14 

58  52 

60  23 

6 1  46, 

62  S9 
64  02 

64  52 

65  29 
65  52 


66  o.  o 


Az. 


99-3 
100.  o 

100.  7 

101.  4 

102.  I 

102.  8 

103.  6 
104.4 

105-3 

106.  2 

107.  I 

108.  o 

109.  I 
no.  2 

111.  4 

112.  6 
114.  o 

115- 4 

117.  o 

118.  7 
120.  5 
122.  5 
124.  7 

127.  o 
129.  7 
132-5 
135-7 
139-2 
143-  I 

147-3 

151-9 

156-9 
162.3 

168.0 

174.0 


[80.  o 


Hour 
Angle. 


h.  m. 


5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  GO 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  risinu  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  risine  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    40 

2  10.5 

lOI.  0 

I  54-3 

loi.  9 

I  38.1 

102.  9 

I  21.8 

103-8 

I  05.6 

104.  8 

5 

40 

30 

4  32-6 

loi.  6 

4  15-9 

102.6 

3  59-2 

103.  6 

3  42-3 

104.5 

3  25-5 

105-5 

30 

20 

6  54-3 

102.3 

6  37-1 

103-3 

6  19.8 

104.3 

6  02.  4 

105.  2 

5  44-9 

106.  2 

20 

10 

9  15-8 

103.  I 

8  57-9 

104.0 

8  40.  I 

105.0 

8  22.0 

105.9 

8  03.8 

106.  9 

10 

5    00 

II  36.  6 

103.8 

II  18.2 

104.7 

10  59-  7 

105-7 

10  40.  9 

106.  7 

10  22.  I 

107.7 

5 

00 

4    50 

13  57-  I 

104.  6 

13  38-  2 

105- 5 

13  18.9 

106.  5 

12  59-5 

107.5 

12  39.9 

108.5 

4 

50 

40 

16  17.  0 

105.4 

15  57-4 

106.  4 

15  37-  5 

107.4 

15  17-3 

108.3 

14  56.  9 

109.3 

40 

30 

18  36.  5 

106.3 

18  16.  2 

107.  2 

17  55-4 

108.  2 

17  34-  4 

109.  2 

17  13-2 

no.  2 

30 

20 

20  55-  2 

107.  2 

20  34-  I 

108.2 

20  12.  7 

109.  2 

19  50.9 

no.  2 

19  28.8 

III.  I 

20 

10 

23  ^3-3 

108.  I 

22  51.4 

109. 1 

22  29.  2 

no  I 

22  06.  5 

III.  I 

21  43-  5 

112.  I 

10 

4    00 

25  3°-  6 

109.  I 

25  07.  9 

no.  I 

24  44-8 

III.  I 

24  21.  2 

112.  I 

23  57-3 

"3-2 

4 

00 

3    50 

27  47-  2 

no.  2 

27  23- 5 

III.  2 

26  59.  4 

112.  2 

26  34-  8 

113-2 

26  09.  9 

114- 3 

3 

50 

40 

30  02.  6 

III.  3 

29  38-  0 

1 1 2. .3 

29  13.  0 

113-4 

28  47-  4 

114.  4 

28  21.  5 

115-4 

40 

30 

32  17-  I 

112.  5 

31  51-6 

113- 5 

31  25.4 

114.  6 

30  58-  5 

115.  6 

30  31-6 

116.  7 

30 

20 

34  30-  4 

113- 7 

34  03.  7 

114.  8 

33  36-  5 

115- 9 

33  08.  7 

116.  9 

32  40.  4 

118.  0 

20 

10 

1 

36  42.  4 

115.  I 

36  14.  6 

116.  2 

35  46.  I 

117- 3 

35  17-0 

118.  3 

34  47-  4 

119.  4 

10 

i     3    00 

38  52.  8 

116.  5 

38  23.  7 

117.  7 

37  53-9 

118.  8 

37  23-6 

119.  9 

36  52-8 

121.  0 

3 

00 

2    50 

41  01.  5 

118.  I 

40  31.  I 

119-3 

40  00.  I 

120.  4 

39  28.  I 

121.  5 

38  55-9 

122.  6 

2 

50 

40 

43  08.  2 

119.  8 

42  36.  4 

121.  0 

42  03.8 

122.  I 

41  30.6 

123.2 

40  56-  9 

124-3 

40 

30 

45  12.7 

121.  7 

44  39-  5 

122.  9 

44  05.3 

124.  0 

43  30-  5 

125.  2 

42  55-  I 

126.3 

30 

20 

47  14-7 

123-7 

46  39-  7 

124.9 

46  04.  0 

126.  0 

45  27-  5 

127.  2 

44  50- 4 

128.3 

20 

10 

49  13-7 

125-9 

48  37.  0 

127.  I 

47  59-4 

128.3 

47  21.  I 

129.4 

46  42.  4 

130.  5 

10 

2    00 

51  09-4 

128.3 

50  30-  7 

129-5 

49  51-4 

130-7 

49  II.  2 

131-8 

48  30.  5 

132.9 

2 

00 

1    50 

53  oi-  0 

131.  0 

52  20.4 

132.  I 

51  39- 0 

133-3 

50  57-  0 

134-4 

50  14-4 

13s- 5 

1 

50 

40 

54  48-  2, 

133-8 

54  05.  5 

134-9 

53  22.  2 

136.  I 

52  38-0 

137-3 

51  53-4 

138.4 

40 

30 

56  30.  2 

136.9 

55  45-2 

138.  I 

54  59-  5 

139-3 

54  13-4 

140.4 

53  26.6 

141.  4 

30 

20 

58  05.  8 

140.4 

57  18.6 

141.  6 

56  31-0 

142.  7 

55  42-  5 

143.8 

54  53-  8 

144-8 

20 

10 

59  34-  3 

144.2 

58  45-  0 

145-3 

57  54-9 

146.4 

57  04-  5 

147.4 

56  13-6 

148.4 

10 

1     00 

60  54.  8 

148.4 

60  03.  2 

149.4 

59  II-  I 

150.4 

58  18.  4 

151-3 

57  25.6 

152.2 

1 

00 

0    50 

62  05.  9 

152.9 

61  12.  I 

153-8 

60  17.8 

154-7 

59  23-  2 

155-  5 

58  28.  4 

156-3 

0 

50 

40 

63  06.  4 

157-8 

62  10.  5 

158.8 

61  14.  5 

159-3 

60  18.  I 

160.  0 

59  21.  7 

160.  7 

40 

30 

63  55- 0 

163.0 

62  57.7 

163.6 

61  59.8 

164.  2 

61  01.  9 

164.8 

60  04.  0 

165-3 

30 

20 

64  30.  8 

168.  5 

63  31-9 

168.9 

62  3^.  0 

169.4 

61  34.  0 

169.7 

60  35.  0 

170.  I 

20 

10 

64  52-  7 

174.2 

63  53- 0 

174.4 

62  53.2 

174.6 

61  53-5 

174-8 

60  53.  6 

175-0 

10 

0     00 

65     0. 0 

180.  0 

64    0.  0 

180.  0 

63     0.0 

180.  0 

62     0. 0 

180.0 

61     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


i66    LATITUDE   15°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE. 


15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    40 

o  49.2 

105.8 

0  33-0 

106.  7 

0  16.  6 

107.7 

0  00.  2 

108.  7 

5 

40 

30 
20 
10 

3  08.4 
5  27-2 
7  45-4 

106.5 
107.  2 
107.9 

2  51-4 

5  09-5 
7  26.9 

107.4 
108.  I 
108.8 

2  34.3 
4  51-6 
708.3 

108.  4 

109.  I 
109.  8 

2  17-3 
4  33-7 
6  49-7 

109.3 
no.  0 
no.  7 

2  00.  2 
4  15-8 
6  30.7 

110.3 
III.  0 
111.7 

30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

10  02.  9 
12  19.  9 
14  36.  2 
16  51.7 
19  06.  3 
21  20.  I 

108.6 
109.4 
no.  3 

111.  2 

112.  I 

113.  I 

9  43-7 

II  59-9 

14  15-3 
16  29.  9 

18  43-  7 
20  56.  4 

109.  6 
no.  4 
111.3 
112.  2 

113- I 
114.  I 

9  24-3 
II  39-5 
13  54-  I 
16  07.  7 
18  20.  6 
20  32.3 

no.  6 

111.  4 

112.  2 

113.  I 

114.  0 
115-  I 

9  04-7 
II  19.  I 

13  32-7 
15  45-5 
17  57-  2 
20  08.  I 

111.5 
112.  3 

113-2 

114.  I 

115.  0 

116.  I 

8  45- 0 
10  58-  5 
13  II-  I 
15  22.9 

17  33-^ 
20  56.  7 

112.  5 

113-3 
114.  2 

115-  I 

116.  0 

117.  0 

5 
4 

00 
50 
40 
30 
20 
10 

4    00 

3    50 

40 

30 

20 

23  32-9 
25  44-8 
27  54-9 
30  04.  0 

32   II- 5 

114.  I 

115- 3 

116.  4 

117.  7 
119.  0 

23  08.  2 
25  18.7 
27  28.  I 
29  35-  2 
31  42.  I 

115.  I 

116.  3 

117- 5 
118.  7 
120.  I 

22  43.  I 

24  52-4 
27  00.  6 
29  07.  2 
31  12.  2 

116.  I 

117-3 

118.  5 

119.  7 
121.  I 

22  17.  6 
24  25.9 
26  32.8 
28  38.  3 
30  41-9 

117.  I 

118.  2 

119-  4 
120.  7 
122.  I 

21  51-8 

23  58-9 
26  04.  7 
28  08.  7 
30  II-  I 

118.  I 

119.  2 

120.  4 

121.  7 
123-  I 

4 
3 

00 
50 
40 
30 
20 

10 

34  17-  S 

120.  5 

33  46.  5 

121.  5 

33  15-3 

122.  5 

32  43-0 

123-5 

32  II- 5 

124- 5 

10 

3    00 
2    50 
40 
30 
20 
10 

36  21.  I 
38  22.9 
40  22.  3 
42  19.  0 
44  12.  6 
46  02.  9 

122.  0 
123.6 
125.4 

127-3 
129.4 

131.  6 

35  49-  I 
37  49-  4 
39  47-  3 
41  42-  2 
43  34-  3 
45  22.  6 

123.  I 

124.  7 
126.5 
128.4 

130-5 
132.8 

35  16.5 
37  15-4 
39  II- 6 

41  05.0 

42  55-3 
44  41-9 

124.  I 
125-7 
127-5 
129.4 

131- 3 
133-7 

34  43-  3 
36  40.  7 

38  35-4 
40  27.3 

42   15-  7 
44  00.  8 

125.  I 
126.8 
128.6 
130-5 
132-5 
134-7 

34  09.  7 

36  05.  6 

37  58-  7 
39  48-  9 
41  35-  7 
43   18-  9 

126.  I 
127.8 
129.  6 

131-5 
133-5 
135-7 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

47  49-  2 

49  31-  0 

51  08.  0 

52  39-  4 

54  04.  3 

55  22.2 

134.0 
136.6 

139-4 
142.4 

145-7 
149-3 

47  07.  2 

48  47.  2 

50  22.  2 

51  51-4 

53  14-  5 

54  30-  4 

135-  I 
137-7 
140.4 

143-5 
146.7 

150.  2 

46  24.  6 

48  02.  7 

49  35-  8 

51  03-  I 

52  24.3 

53  38.  3 

136.  I 

138-7 
141-4 
144-  4 
147.6 

151-0 

45  41-  5 

47  17-8 

48  49.  0 

50  14.6 

51  33-^ 

52  45-9 

137- I 

139-7 
142.4 

145-3 
148.5 

151-8 

44  57-  9 
46  32-3 

48  01.  .7 

49  25-3 

50  42-  7 

51  53-  I 

138.  I 
140.  6 

143-3 
146.  2 

149-3 
152.6 

2 

1 

00 
50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

56  32-  I 

57  33-2 

58  25.0 

58  05.  9 

59  35-  6 
59  5'3-  9 

153-0 
157-0 
161.  3 
165.  8 
170.4 
175-2 

55  38-  6 

56  38-  I 

57  28.0 

58  07.  6 
58  36-  6 
58  54-  I 

153- 9 
157-8 
161.  9 
166.3 
170.8 
175-3 

54  44-6 

55  42-  4 

56  30-  9 

57  09.  2 
57  37-4 
57  54-3 

154.6 

158.4 
162.  5 
166.7 

171.  I 
175-  5 

53  50-3 

54  46.  4 

55  33-  5 

56  II.  0 
56  38.  0 
56  54-  5 

155-4 
159.  I 
163.0 
167.  I 

171- 3 
17s- 6 

52  55-9 

53  50-6 

54  36-  3 

55  12-3 
55  38-  7 
55  54-6 

156.  I 
159-7 
163-5 
167-5 
171.  6 

175-8 

1 
0 

00 
50 
40 
30 
20 
10 

0    00 

60    0.  0 

180.  0 

59     0.0 

180.  0 

58     0.0 

180.  0 

57     0.0 

180.  0 

56     0.0 

I  So.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE   15°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE.     167 


Hour 
Angle. 


h.  m. 


5  30 
20 
10 


5 
4 


00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 

3    00 

2    50 

40 

30 

20 

.     10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


20° 


Alt. 


Az. 


o  / 


I  43.0 

3  57-7 
6  II.  8 


8  25.  I 
10  37.  6 

12  49.3 
15  00.  I 
17  09.  7 
19  18.3 


21  25.  6 
23  31-6 
25  36-0 

27  38-9 
29  39.  8 

31  38-9 


33  35-6 

35  30-0 
21.5 
10.  o 
40  55-  2 
42  36.  6 


37 
39 


44  13-8 

45  46.  5 

47  13-9 

48  35-  7 

49  51-  2 

51  00.  o 

52  01.  I 

52  54-3 

53  38-  7 

54  13-9 
54  39-  3 
54  54-  8 


III.  2 

111.  9 

112.  6 


113-4 

114.  2 

115.  I 

116.  o 

117.  o 

118.  o 

119.  I 

120.  2 

121.  4 

122.  7 
124.  I 
125.6 

127.  I 

128.  7 

130-5 
132.4 

134-5 
136-7 

139.0 

141-  5 
144.  2 
147.  I 
150.  I 
153-3 

156.7 
160.3 
164.  o 
167.9 
171.  9 
175-9 


55     o.  o 


21° 


Alt. 


o  / 


I  25.  8 
3  39-7 
5  52-7 

8  05.2 
10  16.  7 
12  27.  3 

14  37-  o 
16  45.  6 
18  53-0 

20  59.  2 

23  03-  9 
25  07-  I 
27  08.  6 
29  08.  3 

31  05-  7 

33  oi-  I 

34  53-  9 
36  43-  8 
38  30-  7 

40  14.  2 

41  53-8 


180.  o 


43  29.3 

45  CO.  2 

46  25.  8 

47  45-8 

48  59-  7 

50  06.  6 

51  06.  4 

51  57-9 

52  41.2 

53  15-2 
53  40.  I 
53  55-0 


Az. 


54     0.0 


112.  2 

112.  9 

113.  6 

114.  4 

115.  2 

116.  I 

117.  o 

118.  o 

119.  O 

120.  o 

121.  I 
122.3 
123.6 
125.0 
126.5 

128.  I 
129.7 

131- 5 
133-4 
135-4 
137.6 

139-9 
142.4 

145.  I 

147.9 

150.9 

154-  I 

157-4 
160.  9 
164.5 
168.3 
172.  I 
176.  I 


22*= 


Alt. 


I  08.6 

3  21.4 
5  33- (> 


7 
9 


[80.  o 


44.  9 

55-5 
12  05.  I 

14  13-  7 
16  21.  I 
18  27.3 

20  32.  3 
22  35-  8 

24  37-  7 
26  37.9 
28  36.  I 
30  32.2 

32  26.  o 

34  17-2 

36  05.  6 

37  50- 9 

39  32-7 

41  10.  6 

42  44.3 

44  13-3 

45  37-2 

46  55-  5 

48  07.  6 

49  13-  I 

50  II.  2 

51  01-3 

51  43-  4 

52  16.  6 

52  40.  6 

52  55-  I 


53  0-0 


Az. 


23° 


13.  2 

13-9 

14.  6 

15-3 
16.  I 

17-.0 
17.9 
18.9 
19.9 

21.  o 

22.  I 

23-3 
24.  6 

26.  o 

27-5 

29.  o 

30-7 
32-5 

34-4 
36-4 
38.6 

40.9 
43-3 

45-9 
48.7 

51.6 

54-7 

58.0 
61.  4 
65.  o 
68.6 

72-3 
76.  2 


180.  o 


Alt. 


°   51-3 
3  03-2 

5  14-3 


7 
9 


24.  7 
34-2 
II  42.  7 
13  50-2 
15  56-4 
18  01.  4 

20  05.  2 
22  07.  5 
24  08.  o 
26  06.  8 

28  03.  6 

29  58-  3 


Az. 


31 
33 


50.6 
40.  2 
35  27.0 

37  10-  6 

38  50-  7 

40  27.  o 

41  58.9 

43  26.  2 

44  48.4 

46  05.  o 

47  15-4 

48  19.  I 

49  15-8 

50  04.  7 

50  45-  6 

51  17.8 
51  41.2 
51  55-3 


24^ 


Alt. 


114.  I 
114.  8 
"5-5 

116.  3 

117.  I 

118.  o 

118.  9 

119.  8 

120.  8 

121.  9 
123.  I 

124-3 
125.6 
127.  o 
128.5 


130. 
131- 
133- 
135- 
137- 
139- 


o.  o 


141.  8 
144.  2 
146.8 
149.6 
152.4 
155-4 

158.  6 
161.  9 
165.  4 
168.9 
172.  6 
176.3 


o  34.  I 

2  44-9 
4  55-1 


Az. 


7 
9 


04-3 
12.  7 

II  20.  o 

13  26.3 

15  31-5 

17  35-3 

19  37-8 
21  38.  7 

23  37-9 
25  35-3 
27  30-  7 
29  23.9 

31  14-  7 

33  02.8 

34  47-  9 
36  29.  8 

38  08.  3 

39  42.  8 

41  13. I 

42  38.6 

59-1 
13-9 

46  22.  8 

47  24-9 


43 
45 


180.  o 


48  20. 

49  07- 

49  47- 

50  19. 
50  41. 
50  55- 


115.  I 
115.8 

116.  5 

117.  2 

118.  o 

118.  9 

119.  8 

120.  8 

121.  8 

122.  9 

124.  o 

125.  2 

126.  5 
127.9 
129.4 

130.9 
132.  6 
134-4 
136.3 

138.3 
140.  o 

142.  6 
145.0 
147.6 

150-3 
153- I 
156.  I 

159.2 
162.  4 
165.8 
169.  2 
172.8 
176.4 


51 


o.  o 


180.  o 


Hour 
Angle. 


h.  m. 


5  30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  risinsi  or  East  of  the  meridan,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  i  eckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


i68  LATITUDE  16°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
ZO 
10 

5  00 
4  50 
40 
30 
20 
10 


4 
3 


00 
50 
40 
30 
20 
10 


3  00 

2  50 
40 
30 
30 
10 

3  00 
1  50 

40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


Alt. 


oo.  o 

24.  2 

48.4 
12.4 

36-5 


12  00.  5 

14  24.  4 
16  48.  I 
19  II.  7 

21  35- o 

23  58-  2 
26  21.  O 

28  43.  6 
31  05-  8 
33  27.6 
35  48.  9 
38  09.  7 
40  29.  8 

42  49-3 
45  07-  8 
47  25.4 
49  41-  8 
51  56.  7 
54  10.0 

56  21.  2 
58  3°-  o 
60  35.  9 
62  38.  o 

64  35-  6 
66  27.  4 

68  12.  2 

69  47.  8 

71  12.  I 

72  22.3 

73  15-4 
73  48.  7 


74  o.  o 


Az. 


90.  o 
90.  7 
91.4 
92.  I 
92.8 
93-5 

94.  2 

95- o 

95-7 
96-5 
97-3 
98.2 

99.0 
99.9 
100.  9 
loi.  9 
103.0 
104.  2 

105.4 
106.  7 

108.  2 

109.  8 
III.  5 
113-4 

115- 5 
117. 9 

120.  6 

123-  7 
127.  I 
131.  2 

135-  8 
141.  2 
147.4 

154-  5 

162.  4 

71.  o 


Alt. 


180.  o 


o    / 


o  16.  6 
2  40.  8 

5  04- 9 

7  29.1 

9  53-2 

12  17.3 

14  41-3 
17  05.  2 
19  29.  o 
21  52.  6 
24  16.  o 
26  39.  2 

29  02.  2 
31  24.  8 

33  47-  I 
36  09.  I 

38  30-  4 
40  51.  2 

43  II- 5 
45  30-  8 
47  49-4 
50  06.  8 
52  23.0 
54  37-  6 

56  50-  5 
59  oi-  o 
61  09.  o 

63  13-4 
65  13-6 

67  08.  2 

68  56.  2 

70  35-  I 

72  03.  o 

73  16.  5 

74  12.  7 
74  47-  9 


Az. 


89.0 
89.7 
90.4 
91.  I 
91.8 

92-5 


Alt. 


93-  2 
94.0 

94-  7 
95-5 
96-3 
97.  I 


98.0 

98.9 

99.8 

100.  8 

8 

9 


lOI 

102 


/.^ 


o.  o 


104.  I 

105.  4 
106.8 
108.  4 
no.  o 
III.  9 

113- 9 
116.  3 

118.  9 

121.  9 

125-3 
129.3 

134.0 
139-4 
145-7 
153-0 
161.  3 
170.4 


o    / 


180.  o 


o  33-  I 
2  57-2 
5  21.4 

7  45-5 
10  og.  8 

12  33-9 

14  58.  I 
17  22.  I 
19  46.  I 
22  09.  8 

24  33-  6 
26  56.  9 

29  20.  4 

31  43-  2 

34  06.  I 

36  28.  3 

38  50-4 

41  II.  9 

43  32-  8 

45  52.9 
48  12.5 

50  30-  9 
52  48.3 
55  04-  I 

57  18.  7 

59  30-  9 
61  40.  9 

63  47-4 
65  50.  2 
67  47.  8 

69  38.  9 

71  21.5 

72  52.  9 

74  10.  2 

75  09-  5 
75  47-1 


Az. 


76  o.  o  180.  o 


S8.  I 
88.8 

89.4 
90.  I 
90.8 
91-5 

92.  2 

93-0 
93-7 
94.4 

95-2 
96.  o 

96.9 
97-8 
98.7 
99.6 
100.  6 
loi.  7 

102.  9 
104.  I 

105-4 
106.  9 
108.5 
no.  3 

112-3 

114.  6 
117.  I 
120.  o 
123.4 
127-3 

132.  o 

137-4 
143-8 
151-4 
160.  I 
169.8 


Alt. 


o  49.  6 

3  13-7 

5  37-7 
8  01.  9 

10  26.  I 
12  50.3 

15  14-5 

17  38-  6 

20  02.  7 

22  26.  7 

24  50.  5 
27  14.  2 

29  37-8 
32  01.  2 
34  24.  3 
36  47.  o 
39  09.  5 
41  31.6 

43  53-  I 
46  14.  o 

48  34-  3 
50  53-  6 
53  12-3 
55  29.4 


57  45-3 

59  59-  I 

62  10.  9 

64  19.  8 

66  24.  9 

68  25.  5 

70  20.  o 

72  06.  o 

73  41-  8 

75  02.8 

76  06.  I 
76  46.  2 


Az. 


87.1 
87.8 
88.5 
89.  2 
89.9 
90-5 


91. 

92- 
92. 

93- 
94. 


77  0.0 


95-0 

95-8 
96.6 

97-5 

98-4 

99-4 

100.  4 

loi.  6 
102.  7 
104.  o 

105-5 

107.  o 

108.  7 

no.  6 
112.  8 

115- 3 
118.  I 

121.  4 
125-3 

129.  8 
135-3 
141-9 
149-  7 
158.8 
169.  I 


180.  o 


Alt. 


I  06.  I 
3  30.  I 
5  54-0 
8  18.  I 
10  42.3 
13  06.4 

15  30.6 
17  54-8 
20  19.  o 
22  43.  o 
25  07.  I 
27  31-0 


29 
32 


54-8 
18.3 
34  41-8 
37  05.  o 
39  28.0 
41  50-4 

44  12.  6 
46  34.  I 
48  55-3 
51  15-5 
53  35-  I 
55  53-4 

58  10.6 
60  26.  I 
62  39.  7 

64  50-  5 
66  58.  4 
69  01.  8 


6 
8 

5 
o 

77  01.9 

77  45-  I 


70  59- 
72  49. 

74  29. 

75  55- 


Az. 


86.2 
86.8 

87-5 
88.2 
88.9 

89-5 

90.  2 
90.9 

91.  7 
92.4 
93-  I 
93-9 

94-7 
95-5 
96-3 
97.2 
98.2 
99-2 

100.  2 

101.  4 

102.  6 
104.  o 

105-5 

107.  I 

1 08.  9 
no.  o 

113- 4 
116.  I 

119- 3 
123.  I 


127. 
133- 
139- 
147. 

157- 


168.2 


78 


o.  o 


180.  o 


Hour 
Angle. 


h.  m. 


00 
50 
40 
30 
20 
10 


5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  declination,  when  the  star  is  risinc  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

1 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m* 

6    10 

0  05.8 

80.  7 

6     10 

6    00 

I  22.  6 

85.2 

I  39-  I 

84.3 

I  55-5 

83-3 

2  II.  9 

82.3 

2  28.3 

81.4 

6    00 

5    50 

3  46-4 

85-9 

4  02.  6 

84.9 

4  18.8 

84.0 

4  34-9 

83.0 

4  50.9 

82.0 

5    50 

40 

6  10.  2 

86.6 

6  26.3 

85.6 

6  42.3 

84.6 

6  58.1 

83.6 

7  13-8 

82.7 

40 

30 

8  34.2 

87.2 

8  50.  I 

86.2 

9  05-9 

85-3 

9  21-4 

84.3 

9  36- 9 

83-3 

30 

20 

10  58.  2 

87.9 

II  14.  I 

86.9 

II  29. 6 

85-9 

II  45.  0 

84.9 

12  00.  2 

84.0 

20 

10 

13  22.4 

88.6 

13  38.  I 

87.6 

13  53-6 

86.6 

14  08.  7 

85.6 

14  23.  8 

84.6 

10 

5    00 

15  46.  5 

89.2 

16  02.  I 

88.2 

16  17.5 

87.2 

16  32.  5 

86.2 

16  47-  3 

85.2 

5    00 

4    50 

18  10.  7 

89.9 

18  26.  3 

88.9 

18  41.6 

87.9 

18  56.  5 

86.8 

19  II.  0 

85.8 

4    50 

40 

20  34.  9 

90.  6 

20  50.  5 

89.6 

21  05.7 

88.6 

21  20.  5 

87- 5 

21  35- 0 

■86.5 

40 

30 

22  59.  I 

91-3 

23  14-7 

90-3 

23  29.  9 

89.2 

23  44-6 

88.1 

23  58-9 

87.1 

30 

20 

25  23.2 

92.  0 

25  38.8 

91.  0 

25  54- 0 

89-9 

26  08.  7 

88.8 

26  22.  9 

87.7 

20 

10 

27  47-2 

92.8 

28  03.  0 

91.7 

28  18.  2 

90.  6 

28  32.9 

89-5 

28  47.  0 

88.4 

10 

4    00 

30  11.2 

93-6 

30  27.  I 

92.4 

30  42.  4 

91-3 

30  57-  0 

90.  2 

31   II.  2 

89.  I 

4    00 

3    50 

32  35-  I 

94-3 

32  51-  I 

93-2 

33  06.  4 

92.  0 

33  21.3 

90.9 

33  35-4 

89.7 

3    50 

40 

34  58-  7 

95- I 

35  15  0 

94.0 

35  30-  5 

92.8 

35  45-4 

91.  6 

35  59-6 

90-4 

40 

30 

37  22.2 

96.  0 

37  38.8 

94.8 

37  54-  5 

93-6 

38  09.  5 

92.4 

38  23.  7 

91.  I 

30 

20 

39  45-  5 

96.9 

40  02.  3 

95-7 

40  18.  4 

94.4 

40  33-  5 

93-2 

40  47.  8 

91.9 

20 

10 

42  08.  6 

97-9 

42  25.8 

96.6 

42  42.  0 

95-3 

42  57-5 

94.0 

43  12.  0 

92.  6 

10 

3    00 

44  31-  I 

98.9 

44  48.8 

97.6 

45  05-  5 

96.  2 

45  21.  2 

94.8 

45  35-  9 

93-4 

3     00 

2    50 

46  53-  4 

100.  0 

47  II- 5 

98.6 

47  28.  7 

97-2 

47  44-8 

95-8 

47  59-  8 

94-3 

2    50 

40 

49  15-0 

loi.  2 

49  33-  9 

99-7 

49  51-  6 

98.3 

50  08.  I 

96.8 

50  23.4 

95-2 

40 

30 

51  36-  2 

102.  5 

51  55-8 

100.  9 

52    14-  0 

99.4 

52  31-  I 

97.8 

52  47-  0 

96.  2 

30 

20 

53  56-6 

103.9 

54  17-  0 

102.3 

54  36.  I 

100.  6 

54  53-  8 

99.0 

55  10.  I 

97-3 

20 

10 

56  16.  0 

105.4 

56  37-5 

103.8 

56  57-4 

102.  0 

57  15-9 

100.3 

57  32-9 

98.5 

10 

2    00 

58  34-  5 

107.  2 

58  57-  I 

105.4 

59  18.  I 

103.6 

59  37-  5 

loi.  7 

59  55-  3 

99.8 

2     00 

1    50 

60  51.  s 

109.  2 

61  15.4 

107- 3 

61  37-  7 

105- 3 

61  58.  I 

103-3 

62  17.  0 

101.3 

1     50 

40 

63  06.  6 

III.  4 

63  32- 4 

109.3 

63  56.  2 

107.  2 

64  17-  9 

105.2 

64  38.  0 

103.0 

40 

30 

65  19.8 

114.  0 

65  47.  2 

III.  9 

66  12.8 

109.  6 

66  36.  4 

107.4 

66  57.8 

105.  0 

30 

20 

67  29.  8 

117.  I 

67  59.  8 

114.  8 

68  27.  5 

112. 4 

68  53-  I 

109.9 

69  16.  4 

107-3 

20 

10 

70  36.  2 

120.  7 

70  09.  0 

118.  2 

70  39.  0 

"5-7 

71  07.2 

113.  0 

71  33- 0 

no.  2 

10 

1    00 

71  37-3 

125.  I 

72   13-2 

122.  5 

72  46.9 

119.  8 

73  18.  I 

116.  9 

73  46.  7 

113- 7 

1     00 

0    50 

73  31-2 

130-5 

74  11- 0 

127.7 

74  48-  5 

124.  9 

75  24-  0 

121.  8 

75  56-4 

118.  3 

0    50 

40 

75  15-3 

137-  2 

75  59-8 

134-4 

76  42.  2 

131- 5 

77  22.3 

128.  I 

77  59-6 

124.4 

40 

30 

76  45-  5 

145-4 

77  35-  2 

142.8 

78 ,23.  0 

140.  0 

79  09.  0 

136.6 

79  52-4 

132.8 

30 

20 

77  57-2 

155-4 

78  51-8 

153-3 

79  45-  3 

150-  9 

80  37.  4 

148.0 

81  28.0 

144.6 

20 

10 

78  43-  7 

167.  I 

79  42.  2 

165.9 

80  40.  5 

164-5 

81  38.0 

162.  7 

82  35.2 

160.  5 

10 

0    00 

79    0.  0 

180.  0 

80     0.  0 

180.  0 

81     0. 0 

180.  0 

82     0. 0 

180.  0 

83     0.  0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  risinpr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10°          11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6 

10 

O  22.  7 

79-7 

0  39-4 

78.  7 

0  56.  I 

77.8 

I  12.8 

76.8 

I  29.5 

75-9 

6  10 

6 
5 

00 
50 
40 
30 
20 
10 

2  44- 6 
5  06.9 
7  29-5 
9  52- 2 
12  15- 3 
14  38-  4 

80.4 
81.  I 

81.7 
82.3 
83.0 
83.6 

3  00-9 

5  22.8 

7  44-9 

10  07.3 

12  30.  0 

14  52.9 

79-4 
80.  I 
80.7 
81.3 
82.0 
82.6 

3  17- I 

5  38.5 

8  00.2 

10  22.  3 

12  44.  6 

15  07.2 

78.  5 

79.  I 

79-7 
80.3 
81.  0 
81.6 

3  33-3 
5  54-2 

8  15- 5 
10  37.0 
12  59.0 
15  21.  I 

77-5 
78.1 
78.8 

79-4 
80.0 
80.6 

3  49-4 
6  09.  9 

8  30.  5 
10  51.7 
13  13- 0 
15  34-8 

76.5 
77.2 
77.8 
78.4 
79.0 
79-5 

6  00 
5  50 
40 
30 
20 
10 

5 
4 

00 
50 
40 
30 
20 
10 

17  01.8 

19  25-4 
21  49.  0 
24  12.  8 
26  36.  7 
29  00.  7 

84.2 
84.8 

8S-4 
86.0 
86.7 
87-3 

17  16.  0 

19  39-3 
22  02.  6 
24  26.3 
26  49.  9 
29  13.8 

83.2 
83.8 

84.4 
85.0 
85.6 
86.2 

17  29.8 
19  52.8 
22  15.9 

24  39-3 
27  02.  6 
29  26.  I 

82.  2 
82.7 

83- 3 
83-9 

84.5 
85.0 

17  43-  4 
20  05.  9 

22  28.8 
24  51-9 
27  14-9 
29  38-  I 

81.  I 
81.7 
82.3 
82.8 
83-4 
83-9 

17  56.6 
20  18.  9 
22  41.  I 

25  03-  8 
27  26.  5 

29  49-  5 

80.  I 
80.  7 
81.2 
81.7 
82.3 
82.8 

5  00 
4  50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

31  24.  7 
33   48.  8 
36  13- 0 
38  37-3 
41  01.  4 

43  25-  6 

87.9 
88.5 
89.2 
89.9 
90.  6 
91' 3 

31  37-6 
34  01.  7 
36  25.  7 
38  49.  9 
41  14.  0 
43  38.  2 

86.8 

87.4 
88.0 
88.6 

89- 3 
90.  0 

31  49-9 
34  13-  8 
36  37-7 
39  oi-  7 
41  25.7 

43  49-  9 

85.6 

86.2 
86.8 

87.4 
88.0 
88.6 

32  01.  6 
34  25.  I 
36  48.  9 
39  12.  7 
41  36.  6 
44  00.  6 

84.4 
85.0 
85.6 
86.1 
86.7 
87.2 

32  12.  6 
34  36.  0 
36  59-  3 
39  22.9 
41  46.  5 
44  10.3 

83-3 
83.8 

84-3 
84.8 

85-4 

85- 9 

4  00 
3  50 
40 
30 
20 
10 

3 
2 

00 
50 
40 
30 
20 
10 

45  49-  7 
48  13-  8 
50  37-6 
53  oi-  5 
55  25.0 
57  48.  4 

92.  I 
92.9 

93-7 
94.6 

95-6 
96.7 

46  02.  3 
48  26.  5 
50  50.  6 
53  14-8 
55  38.  7 
58  02.  4 

90.7 
91.4 
92.  2 
93.0 
93-9 
94.9 

46  14.  0 
48  38.  2 
51  02.4 
53  26.  6 

55  50-  7 
58  14-  7 

89.2 

89.9 
90.  6 

91.4 

92.  2 

93- 0 

46  24.  7 
48  48.  6 
51  12.9 

53  37-  0 
56  01.3 
58  25.4 

87.8 
88.4 
89.0 
89.7 
90.4 
91.  I 

46  34.  I 
48  58.2 
51  22. I 
53  46.  2 
56  10.3 
58  34-  5 

86.4 
86.9 

87-5 
88.0 
88.6 
89-3 

3  00 
2  50 

40 
30 
20 
10 

2 
1 

00 
50 
40 
30 
20 
10 

60  II.  5 
62  34.  I 
64  56.  0 
67  17.4 
69  37.4 
71  56.  0 

97-9 
99.2 

100.8 

102.  6 

1 04-  7 

107.3 

60  26.  0 
62  49.3 
65  II.  9 

67  34-4 
69  56.  0 
72  16.  5 

95-9 
97.-1 

98.5 
100.  I 
loi.  9 
104.  2 

60  38.  7 
63  02.  4 
65  25.8 
67  49.  2 
70  II.  8 
72  33-  7 

93-9 

95- 0 
96.  2 

97-5 
99.  I 

lOI.  0 

60  49.  6 

63  13.6 

65  37-7 
68  01.  2 
70  25.  0 

72  47.8 

91.9 
92.8 
93.-8 
94.9 
96.  2 

97-7 

60  58.  6 
63  22.  8 

65  46.  9 

68  II.  2 
70  35- 0 
72  59-2 

90.  0 
90.  6 
91- 4 
92.  3 
93-2 
94.4 

2  00 
1  50 
40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 
10 

74  12.  7 
76  25.7 

78  33-  7 
80  33.  0 

82  16.3 

83  31-5 

no.  5 

114:  7 
120.  4 
128.5 
140.  3 
157-6 

74  35-3 
76  52.0 

79  04.  2 
81  10.  0 

83  01.  5 

84  26.  5 

107.  0 
no.  8 
115- 9 
123-5 
135-2 
153-8 

74  54.  6 
77  14.0 
79  30-  5 
81  41-5 
83  42.  7 

85  19-3 

103.5 
106.  7 

III.  I 

117.  9 
128.  9 

148.4 

75  10.6 
77  32.4 
79  52- 0 
82  08.  5 
84  18.  3 
86  08.  8 

99-7 
102.  2 

105.8 

III. 5 

121.  I 

140.  7 

75  22.5 
77  46.0 
80  08.  2 
82  29.5 

84  46. 3 
86  51.8 

95- 9 

97-8 
100.  4 
104.5 
III.  8 
129.3 

1  00 
0  50 
40 
30 
20 
10 

0 

00 

84  0.  0 

180.  0 

85   Q,0 

180.  0 

86  0.0 

180.  0 

87  0. 0 

180.  0 

88  0.0 

180.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

i 

i 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

1 
i  6 

30 

0  01.  6 

72.3 

0  18.  9 

71.4 

0  36.2 

70.4 

6 

20 

10 

I  46.  I 

74-9 

2  02.  7 

73-9 

2  19.  2 

73-0 

2  35-8 

72.  0 

2  52.  2 

71.0 

10 

6 

00 

4  05.5 

75-6 

4  21.4 

74-6 

4  37-3 

73-6 

4  53-2 

72.6 

5  08.9 

71.7 

6 

00 

5 

50 

6  25.6 

76.  2 

6  40.7 

75-2 

6  55-9 

74.2 

7  II.  I 

73-3 

7  26.  0 

72-3 

5 

50 

40 

8  45-6 

76.8 

9  00-3 

75-8 

9  14- 9' 

74-8 

9  29- 3 

73-9 

9  43-6 

72-9 

40 

30 

II  05.8 

77-4 

II  20.  2 

76.4 

II  34.  I 

75-4 

II  48.  0 

74-4 

12  01.  6 

73-4 

30 

20 

13  26.9 

78.0 

13  40.  6 

77.0 

13  54- 0 

76.  0 

14  07.  I 

75-0 

14  20.  0 

74-0 

20 

i 

10 

15  48.  I 

78.5 

16  01.  2 

77-5 

16  14.  0 

76.5 

16  26.  6 

75- S 

16  38.  7 

74- S 

10 

5 

00 

18  09.  6 

79.1 

18  22.  I 

78.1 

18  34-  4 

77.0 

18  46.  3 

76.0 

18  57-  8 

75-0 

5 

00 

4 

50 

20  31.3 

79.6 

20  43-  3 

78.6 

20  55.  0 

77-5 

21  06.  4 

76-5 

21  17.  2 

75-4 

4 

50 

40 

22  53.  2 

80.  I 

23  04.  8 

79.1 

23  15- 9 

78.0 

23  26.  6 

76.9 

23  36.  9 

75-9 

40 

30 

25  15-3 

80.  7 

25  26.  s 

79.6 

25  37-  I 

78-5 

25  47-2 

77-4 

25  56-  8 

76-3 

30 

20 

27  37.8 

81.2 

27  48.  4 

80.  I 

27  58.  5 

78.9 

28  08.  0 

77.8 

28  17.  I 

76.7 

20 

10 

30  00. 3 

81.7 

30  lo-  5 

80.5 

30  20.  I 

79-4 

30  29.  3 

78.2 

30  37-5 

77.1 

10 

4 

00 

32  23.  I 

82.1 

32  32.8 

81.0 

32  41- 9 

79-8 

32  50-3 

78.6 

32  58-  I 

77-4 

4 

00 

3 

50 

34  45-  9 

82.6 

34  55-  2 

81.4 

35  03.8 

80.  2 

35  II- 8 

79.0 

35  i8-9 

77-8 

3 

50 

40 

37  09-  I 

83.1 

37  17-9 

81.8 

37  26.  I 

80.6 

37  33-4 

79-4 

37  39-9 

78.1 

40 

30 

39  32-2 

83.6 

39  40.  8 

82.3 

39  48.  4 

81.0 

39  55-  2 

79-7 

40  or.  0 

78.4 

30 

20 

41  55-6 

84.0 

42  03.  7 

82.7 

42  10.  9 

81.4 

42  17.  I 

80.0 

42  22.  4 

78.7 

20 

j 

10 

44  19-0 

84.5 

44  26.  8 

83.1 

44  33-5 

81.7 

44  39-2 

80.3 

44  43-7 

78.9 

10 

3 

00 

46  42.  6 

84.9 

46  50.  0 

83-5 

46  56.  3 

82.0 

47  01.  3 

80.6 

47  05-  3 

79-1 

3 

00 

2 

50 

49  06.  2 

85-4 

49  13-2 

83- 9 

49  19.  0 

82.4 

49  23-  8 

80.8 

49  26.  8 

79-3 

2 

50 

40 

51  30-  I 

85-9 

51  36-  7 

84.2 

51  42.  I 

82.7 

51  46.  0 

81.  I 

51  48.  7 

79-4 

40 

30 

53  53-9 

86.3 

54  00.2 

84.6 

54  05.  0 

83.0 

54  08.  6 

81.2 

54  10.  5 

79-5 

30 

20 

56  17-9 

86.8 

56  23.  9 

85.0 

56  28.  2 

83.2 

56  31-0 

81.4 

56  32-  3 

79.6 

20 

10 

58  41-  8 

87-3 

58  47-  5 

85-4 

58  51-4 

83-5 

58  53-  9 

81.6 

58  54-  I 

79.6 

10 

3 

00 

61  05.9 

87.8 

61  II.  4 

85.8 

61  14-7 

83-7 

61  16.  2 

81.6 

61  15.9 

79-6 

2 

00 

1 

50 

63  30.0 

88.4 

63  35-  I 

86.  I 

63  38.  0 

83- 9 

63  39-  0 

81.6 

63  37-  6 

79-4 

1 

50 

40 

65  54-3 

89.0 

65  59-  I 

86.5 

66  01.  6 

84.  I 

66  01.  6 

81.6 

65  59-  4 

79-1 

40 

30 

68  18.2 

89.6 

68  23.  0 

86.9 

68  24.  8 

84.2 

68  24.  5 

81.4 

68  20.  8 

78.7 

30 

20 

70  42.  7 

90.  2 

70  47.  0 

87.2 

70  48.  4 

84.  2 

70  46.  7 

81.2 

70  42.  I 

78.1 

20 

10 

73  06.  5 

91.  0 

73  II- 0 

87.6 

73  II- 5 

84.1 

73  09-  2 

80.  7 

73  02.  7 

77-2 

10 

1 

00 

75  31-0 

91.9 

75  35-  I 

87.9 

75  35-  I 

83-9 

75  35-  I 

80.  0 

75  23.  2 

76.0 

1 

00 

0 

50 

77  55- 0 

93-1 

77  59-  4 

88.3 

77  58-4 

83- 5 

77  53- 0 

78.8 

77  42.  5 

74-1 

0 

50 

40 

80  18.  7 

94.6 

80  23.  2 

88.6 

80  21.  6 

82.7 

80  13.  7 

76.7 

80  00.  3 

71.  I 

40 

30 

82  42.  0 

96.9 

82  47-  5 

89.  0 

82  44-5 

81.0 

82  33.  5 

73-3 

82  15.  5 

66.2 

30 

20 

85  04.  7 

loi.  0 

85  II.  6 

8q.  3 

85  06.  2 

77-5 

84  40-  0 

66.6 

84  22.  0 

57-1 

20 

10 

87  23.  5 

112.  2 

87  35-  6 

89.6 

87  24.  0 

67.0 

86  53.  0 

49-7 

86  10.  I 

38.0 

10 

0 

00 

89  0. 0 

180.  0 

90  0. 0 

Ind. 

89  0. 0 

0.  0 

88  0.  0 

0.  0 

87  0. 0 

0.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  16°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


20° 

21° 

22° 

23° 

1 
24° 

Hour 
Angle. 

1 

Hour 
Angle. 

1 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

°   1 

1 

h.  m. 

6  30 

o  53-4 

69.4 

I  10.  7 

68.5 

I  27.9 

67-5 

I  45-  2 

66.6 

2  02.3 

65.6 

6  30 

10 

3  o8-7 

70.  I 

3  25.2 

69.  I 

3  41-  4 

68.  I 

3  57-7 

67.  2 

4  14.0 

66.2 

10 

6  00 

5  24-6 

70.7 

5  40-  I 

69.7 

5  55-6 

68.8 

6  10.  9 

67.8 

6  26.  2 

66.8 

6  00 

5    50 

7  40-8 

71-3 

7  55-  7 

70-3 

8  10.3 

69.4 

8  24.7 

68.4 

8  39.0 

67-4 

5  50 

40 

9  57-7 

71.9 

10  II.  6 

70.9 

10  25.5 

69.9 

10  39.  0 

68.9 

10  52-  5 

67.9 

40 

30 

12  15.  0 

72.4 

12  28.  2 

71.4 

12  41.  I 

70.4 

12  53-7 

69.4 

13  06.  2 

68.4 

30 

20 

14  32-  7 

73- 0 

14  45.  0 

71.9 

14  57-2 

70.9 

15  09.0 

69.9 

15  20.  6 

68.9 

20 

10 

16  so.  7 

73-5 

17  G2.  4 

72.4 

17  13.6 

71.4 

17  24.  6 

70.4 

17  35-3 

69-3 

10 

5    00 

19  09.  I 

73-9 

19  19.9 

72.9 

19  30-  5 

71.8. 

19  40.  6 

70.8 

19-  50.  4 

69.7 

5  00 

4  50 

21  27.7 

74-4 

21  37.9 

73-3 

21  47.6 

72.  2 

21  57.0 

71.2 

22  05.  7 

70.  I 

4  50 

40 

23  46.  8 

74.8 

23  56-  I 

73-7 

24  05-  I 

72.  6 

24  13-  5 

71-5 

24  21.  6 

70.5 

40 

30 

26  06.  0 

75-2 

26  14.  7 

74.1 

26  22.  8 

73- 0 

26  30.  4 

71.9 

26  37.6 

70.8 

30 

20 

28  25.5 

75-6 

28  33-  4 

74.4 

28  40.  8 

73-3 

28  47-  6 

72.  2 

28  53-  8 

71.0 

20 

10 

30  45-  2 

75-9 

30  52-  5 

74-7 

30  59-  0 

73-6 

31  04.9 

72.4 

31  10.2 

71-3 

10 

4  00 

33  05-  3 

76-3 

33   11-6 

75-  I 

33   17-5 

73-9 

33   22.5 

72.7 

33   26.  9 

71-5 

4  00 

3  50 

35  25-3 

76.5 

35  31-2 

75-3 

35  36-  0 

74.1 

35  40-  2 

72.9 

35  43-  7 

71.6 

3  50 

40 

37  45-  8 

76.8 

37  SO- 6 

75-6 

37  54-  8 

74-3 

37  58-  I 

73- 0 

38  00.  6 

71.8 

40 

30 

40  06.  2 

77.0 

40  10.  4 

75-8 

40  13.  6 

74-5 

40  16.  0 

73-2 

40  17.  6 

71.9 

30 

20 

42  26.  8 

77-3 

42  30.  I 

76.  0 

42  32-  7 

74.6 

42  34-  I 

73-2 

42  34-  6 

71.9 

20 

10 

44  47-4 

77-5 

44  50-  2 

76.1 

44  51-7 

74-7 

44  52-1 

73-3 

44  51-  6 

71.9 

10 

3  00 

47  08.  3 

77.6 

47  10.  0 

76.  2 

47  10.  8 

74-7 

47  10.2 

73-2 

47  08.  6 

71.8 

3  00 

2  50 

49  29-  I 

77-7 

49  30-  I 

76.  2 

49  29-  7 

74-7 

49  28.  2 

73-1 

49  25-  2 

71.6 

2  50 

40 

51  SO.  I 

77.8 

51  50-  I 

76.  2 

51  48.  9 

74.6 

51  46.  I 

73- 0 

51  42. 2 

71.4 

40 

30 

54  no 

77.8 

54  10.  2 

76.  I 

54  07.  7 

74-4 

54  03.  8 

72.7 

53  58.  6 

71.  0 

30 

20 

56  32.0 

77.8 

56  30.  0 

76.  0 

56  26.  6 

74.2 

56  21.5 

72.4 

56  14.9 

70.  6 

20 

10 

58  52.  8 

77-7 

58  50-0 

75-8 

58  45-  0 

73-8 

58  38.  8 

71.9 

58  30.  6 

69.9 

10 

2  00 

61  13.  7 

77-5 

61  09.  5 

75-4 

61  03. 6 

73-3 

60  55.  5 

71-3 

60  45.  9 

69.  2 

2  00 

1  50 

63  34-  2 

77.2 

63  29.0 

74-9 

63  21.  5 

72.7 

63  II.  7 

70.5 

63  00.  2 

68.4 

1  50 

40 

65  54-9 

76.7 

65  47-  9 

74-3 

65  38.  8 

71.9 

65  27.2 

69-5 

65  13-7 

67.1 

40 

30 

68  15.  0 

76.  0 

68  06.  5 

73-4 

67  55-3 

70.8 

67  41.7 

68.2 

67  25.8 

65-6 

30 

20 

70  34.  8 

75-2 

70  24.  I 

72.  2 

70  10.  9 

69-3 

69  54.  8 

66.5 

69  36.  3 

63-7 

20 

10 

72  53-  5 

74.0 

72  40.  7 

70.  6 

72  24.  7 

67.4 

72  05.  7 

64.  2 

71  44.  I 

6.1.3 

10 

1  00 

75  "•  7 

72.1 

74  55-8 

68.4 

74  36.  9 

64.  8 

74  14-  3 

61.3 

73  48.  7 

58.0 

1  00 

0  50 

77  28.  0 

69.6 

77  08.  5 

65.  2 

76  45-  2 

61.  2 

76  18.  I 

57- 3 

75  48.  0 

53-8 

0  50 

40 

79  41-  I 

65-8 

79  17-0 

60.  7 

78  48.  6 

56.1 

78  15-  8 

51.8 

77  40.  I 

48.0 

40 

30 

81  49.  0 

59-6 

81  18.  s 

53-7 

80  42.  5 

48.6 

80  03.  0 

44.1 

79  20.  7 

40.  2 

30 

20 

83  47-  3 

49.2 

83  06.  s 

42.7 

82  21.  7 

37-4 

81  33-8 

33-1 

80  43.  5 

29.  6 

20 

10 

85  20.  8 

30-3 

84  28.  0 

25.0 

83  33-  I 

21.  I 

82  36.8 

18.2 

81  39-8 

16.  I 

10 

0  00 

86  0.0 

0.  0 

85  0.0 

0.  0 

84  0.  0 

0.  0 

83  0.0 

0.  0 

82  0. 0 

0.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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1 

0° 

1° 

3° 

3° 

4° 

Hour 
Angle. 

1 
1 

Hour 
Angle.  1 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

.0 

0       / 

0 

h. 

m. 

6 

00 

0  00.  0 

90.  0 

6 

00 

5 

50 

2  24.  2 

90.7 

2  07.7 

91.  6 

I  51.0 

92.  6 

I  34-4 

93-6 

I  17.8 

94-5 

5 

50 

40 

4  48.  4 

91.4 

4  31-7 

92-3 

4  15-0 

93-3 

3   58-2 

94-3 

3  41-3 

95-2 

40 

30 

7  12.4 

92.  I 

6  55-8 

93- 0 

6  38.8 

94.0 

6  21.  9 

95-0 

6  04.  9 

95-9 

30 

30 

9  36-5 

92.8 

9  19.6 

93-8 

9  02.7 

94-7 

8  45-  5 

95-7 

8  28.2 

96.7 

30 

10 

12  00.  5 

93-5 

II  43-5 

94-5 

11  26.  2 

95-5 

II  08.  9 

96.4 

10  51.4 

97-4 

10 

5 

00 

14  24.4 

94.  2 

14  07.  I 

95-2 

13  49-8 

96.  2 

13    32-  I 

97-2 

13   14-  I 

98.  2 

5 

00 

4 

50 

16  48.  I 

95- 0 

16  30.  7 

96.  0 

16  12.  9 

97.0 

15  55-0 

98.0 

15  36.  8 

99.0 

4 

50 

40 

19  II.  7 

95-7 

18  53-  9 

96.7 

18  36.  0 

97-8 

18  17.6 

98.8 

17  59-0 

99.8 

40 

30 

21  35- 0 

96-5 

21   17.  I 

97-5 

20  58.  8 

98.6 

20  40.  0 

99-6 

20  20.  8 

100.  6 

30 

30 

23  58.2 

97-3 

23  39-  8 

98.4 

23  21.  2 

99.4 

23  02.  0 

100.  4 

22  42.  5 

lOI.  5 

30 

10 

26  21.  0 

98.  2 

26  02.  3 

99-3 

25  43-  2 

100.3 

25  23.6 

loi.  3 

25  03.  6 

102.  4 

10 

4 

00 

28  43-  6 

99.0 

28  24.  5 

100.  I 

28  04.  9 

lOI.  2 

27  44-7 

102.  2 

27  25.  I 

103-3 

4 

00 

3 

50 

31  05-8 

99.9 

30  46.  2 

lOI.   I 

30  26.  0 

102.  2 

30  05.  4 

103.  2 

29  44.  2 

104.3 

3 

50 

40 

33  27.6 

100.  9 

33  07.4 

102.  I 

^2  46.  8 

103.2 

32  25.4 

104- 3 

32  03.  5 

105-4 

40 

30 

35  48.  9 

lOI.  9 

35  28.  3 

103.  I 

35  06.  8 

104.3 

34  44.  8 

105.  4 

34  22.  2 

106.  5 

30 

30 

38  09.  7 

103.0 

37  48.  3 

104.  2 

37  26.3 

105.4 

37  03.  5 

106.  6 

36  40.  0 

107.7 

30 

10 

40  29.  8 

104.  2 

40  07.  7 

105.  4 

39  44.9 

106.  6 

39  21.  2 

107.8 

38  56-  9 

109.  0 

10 

3 

00 

42  49-  3 

105.4 

42  26.  3 

106.  7 

42  02.  6 

107.9 

41  38.  0 

109.  I 

41  12.  7 

no.  4 

3 

00 

3 

50 

45  07-  8 

106.  7 

44  43-9 

108.  0 

44  19-  2 

109.4 

43   53-6 

no.  6 

43  27.2 

III.  9 

3 

50 

40 

47  25.  4 

108.  2 

47  00.  4 

109.  5 

46  34.  8 

no.  9 

46  07.  9 

112.  I 

45  40.  3 

113- 4 

40 

30 

49  41-  8 

109.  8 

49  15-  6 

III.  I 

48  48.  6 

112.  5 

48  20.  6 

113.  8 

47  51-8 

115.  2 

30 

30 

51   56-7 

III.  5 

51  29.3 

112.  9 

51  oi-  I 

114- 3 

50  31- 7 

115- 7 

50  01.  2 

117.  I 

30 

10 

54  10.  0 

113-4 

53  41-  I 

114.  9 

53  II- 2 

116.  4 

52  40.  2 

117.  8 

52  08.  4 

119.  2 

10 

3 

00 

56  21.  2 

115- 5 

55  5°-  7 

117.  I 

55  19-4 

118.  6 

54  46.  7 

120.  0 

54  12.9 

121.  5 

3 

00 

1 

50 

58  30.  0 

117.  9 

57  57-  8 

119-  5 

57  24-4 

121.  I 

56  49-  9 

122.  5 

56  14.  4 

124.  0 

1 

50 

40 

60  35.  9 

120.  6 

60  or.  6 

122.  2 

59  26.  3 

123-9 

58  49-  5 

125.  4 

58  II.  7 

126.  9 

40 

30 

62  38.  0 

123.7 

62  01.  4 

125-  3 

61  23.8 

127.0 

60  44.  8 

128.6 

60  04.  6 

130.  I 

30 

30 

64  35-  6 

127.  I 

63  56-  5 

128.8 

63  16.  2 

130-5 

62  34.  7 

132.  I 

61  52.  I 

133-  6 

30 

10 

66  27.  4 

131.  2 

65  45-  5 

132.9 

65  02.  4 

134.6 

64  18.  2 

136.  2 

63  33-  0 

137-6 

10 

1 

00 

68  12.  2 

135- 8 

67  27.  0 

137-5 

66  41.  I 

139.2 

65  53-9 

140.  7 

65  05.  8 

142.  0 

1 

00 

0 

50 

69  47.  8 

141.  2 

68  59-  5 

142.8 

68  10.  2 

144.4 

67  20.  0 

145-  9 

66  29.  2 

147-  2 

0 

50 

40 

71  12.  I 

147.4 

70  20.  3 

148.9 

69  27.9 

150.  4 

68  34.  9 

151.  7 

67  41-  3 

152.8 

40 

30 

72  22.3 

154.  5 

71  27.4 

15s-  8 

70  32.  0 

157-  0 

69  36.  2 

158.0 

68  40.  2 

159-  0 

30 

30 

73  15- 4 

162.  4 

72  17.8 

163.4 

71  20.  2 

164.  2 

70  22.  7 

165.0 

69  23.  9 

165-7 

30 

10 

73  48.  7 

171.  0 

72  49-  3 

171- 5 

71  49.9 

172.  0 

70  50-  5 

172.4 

69  SO.  9 

172.8 

10 

0 

00 

74     0.0 

180.  0 

73     00 

180.  0 

72     0.  0 

180.  0 

71     0. 0 

180.  0 

70     0.  0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  tneridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5 

50 

I  or.  I 

95-5 

0  44-  3 

96-5 

0  27.  6 

97-4 

0  10.  9 

98.4 

5     50 

40 

3  24-4 

96.  2 

3  07-5 

97.2 

2  50-5 

98.  I 

2  33-4 

99-  I 

2  16.  2 

100.  0 

40 

30 

5  47-8 

96.9 

5  30.4 

97-9 

5  12.  I 

98.8 

4  55-6 

99.8 

4  38-0 

100.  8 

30 

20 

8  10.7 

97.6 

7  53-1 

98.6 

7  35-3 

99-5 

7  17-5 

100.  5 

6  59-5 

loi.  5 

20 

10 

10  33.  6 

98.3 

10  15.6 

99-3 

9  57-4 

100.3 

9  39-2 

lOI.  3 

9  20.7 

102.3 

10 

5 

00 

12  56.  0 

99.  I 

12  37-6 

100.  I 

12  19.  I 

lOI.  I 

12  00.  3 

102.  I 

II  41.3 

103.  I 

5     00 

4 

50 

15  18.  2 

99.9 

14  59-  5 

100.  9 

14  40.  4 

lOI.  9 

14  21.  2 

102.  9 

14  01.  6 

103.9 

4    50 

40 

17  40.  0 

100.  7 

17  20.  8 

lOI.  7 

17  OI-3 

102.7 

16  41.  4 

103-7 

16  21.  4 

104.  7 

40 

30 

20  01.  5 

loi.  6 

19  41.  8 

102.  6 

19  21.7 

103.6 

19  01.3 

104.  6 

18  40.  5 

105.  6 

30 

20 

22  22.  5 

102.  5 

22  02.  2 

103-  5 

21  41.  5 

104.  5 

21  20.  5 

105-  5 

20  5Q.  0 

106.5 

20 

10 

24  43.  I 

103.4 

24  22.  2 

104.4 

24  00.  8 

105- 5 

23  39.  2 

106.5 

23  i6.  9 

107-5 

10 

4 

00 

27  03.0 

104.4 

26  41.  5 

105.  4 

26  19.  5 

106.5 

25  57-0 

107-5 

25  34-  I 

108.  5 

4     00 

3 

50 

29  22.  4 

105.  4 

29.  00.  I 

106.  5 

28  37-3 

107.  6 

28  14.  2 

108.6 

27  50-  4 

109.  6 

3    50 

40 

31  41.0 

106.5 

31  18.0 

107.  6 

30  54-  4 

108.  7 

30  30-  3 

109.7 

30  05-  7 

no.  8 

40 

30 

33  58-9 

107.  6 

33  35-  I 

108.8 

33  IO-6 

109.9 

32  45-  6 

no.  9 

32  20.  0 

112.  0 

30 

20 

36  15-8 

108.8 

35  51-  I 

no.  0 

35  25.  7 

III.  I 

34  59-  7 

112.  2 

34  33-  I 

113- 3 

20 

10 

38  31-9 

no.  I 

38  06.  I 

III.  3 

37  39-  6 

112.  4 

37  12-  6 

113-6 

36  44..  9 

114.7 

10 

3 

00 

40  46.  5 

III.  5 

40  19.  7 

112.  7 

39  52-2 

113.  8 

39  24-  0 

115.  0 

38  55-2 

116.  I 

3     00 

2 

50 

43  00.  0 

113.  I 

42  32.0 

114- 3 

42  03.  3 

115- 4 

41  33-8 

116.  6 

41  03.  6 

117.  7 

3     50 

40 

45  II- 8 

114.  7 

44  42.6 

115- 9 

44  12.  5 

117.  I 

43  41-  7 

118.  3 

43  lo-  2 

119-  5 

40 

30 

47  22.  0 

116.  5 

46  51.2 

117.  7 

46  19.  9 

118.  9 

45  47-  6 

120.  2 

45  14-  7 

121.  4 

30 

20 

49  29.  9 

118.  4 

48  57-  8 

119.  7 

48  24.  8 

120.  9 

47  51-0 

122.  2 

47  16.4 

123-4 

20 

10 

51  35-5 

120.  5 

51  01.  8 

121.  8 

50  27.  I 

123.  I 

49  51-6 

124.4 

49  15-2 

125.6 

10 

2 

00 

53  38.  2 

122.  8 

53  02.  6 

124.  2 

52  26.  2 

125-5 

51  48.  9 

126.8 

51   lo-  7 

128.0 

2    00 

1 

50 

55  37-6 

125-4 

55  CO.  0 

126.8 

54  21.6 

128.  I 

53  42.  3 

129.4 

53  02.  2 

130-7 

1    50 

40 

57  32-8 

128.3 

56  53-  3 

129.7 

56  12.8 

131.  0 

55  31-4 

132-3 

54  49-  2 

133-6 

40 

30 

59  23-  4 

131- 5 

58  41-8 

132.9 

57  58-9 

134.  2 

57  15-3 

135-5 

56  30.  9 

136.8 

30 

20 

61  08.  4 

135- I 

60  24.  3 

136.  5 

59  39-  0 

137-8 

58  53-  I 

139- I 

58  06.  5 

140.3 

20 

10 

62  46.  8 

139- I 

62  00.  0 

140.4 

61  12.3 

141.  7 

60  23. 9 

142.9 

59  35-  0 

144. 1 

10 

1 

00 

64  16.  8 

143-  5 

63  27.  5 

144.8 

62  37-  3 

146.  I 

61  46.  6 

147-  2 

60  55.  3 

148.3 

1     00 

0 

50 

65  37-6 

148.5 

64  45-  5 

149.7 

63  52-  8 

150.  8 

62  59.8 

151.  8 

62  06.  3 

152.8 

0    50 

40 

66  47.  0 

154.0 

65  52-4 

155-  0 

64  57-  5 

156.0 

64  02.  2 

156.  9 

63  06.  6 

157-7 

40 

30 

67  43-  5 

159-9 

66  46.  8 

160.8 

65  49.  8 

161.  6 

64  52.  7 

162.3 

63  55-2 

163.0 

30 

20 

68  25.  4 

166.3 

67  26.  9 

166.  9 

66  28.  3 

167-  5 

65  29.  6 

168.0 

64  30.  8 

168.5 

20 

10 

68  51-3 

173- I 

67  51-7 

173-4 

66  52.  I 

173-  7 

65  52.  5 

173-9 

64  52-  7 

174-  2 

10 

0 

00 

69    0. 0 

180.  0 

68     0.0 

180.  0 

67     0. 0 

180.  0 

66    0.  0 

180.  0 

65    0. 0 

180.  0 

0     00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  fro: 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from, 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


Morfh 


LATITUDE   16°.     DECI.INATION  CONTRARY  NAME  TO  LATITUDE.    175 


10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

• 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5     40 
30 
20 
10 

I  59-1 
4  20.5 
6  41.5 
9  02.  2 

101.  0 

loi.  7 

102.  4 

103.  2 

I  41.9 
4  02.  7 
6  23.3 
8  43-2 

102.  0 
102.  7 
103.4 
104.  2 

I  24.7 

3  45-  I 
6  05.0 
8  24.4 

102.  9 
103.6 

104.  4 

105.  I 

I  07-5 
3  27.1 
5  46.6 
8  05.4 

103.9 
104.  6 

105-  3 
106.  I 

0  50.  2 

3  09.4 
5  28.  0 

7  46.  I 

104.  8 

105.5 
106.3 

107.  I 

5    40 
30 
20 
10 

5     00 
4    50 
40 
30 
20 
10 

II  22.  2 

13  41-  9 
16  01.  0 
18  19.  6 
20  37.  4 
22  54-  5 

104.  0 
104.  8 

105.7 
106.  6 

107- 5 
108.5 

II  02.  9 
13  21.9 

15  40.  3 
17  58.  2 
20  15.3 
22  31.  6 

105.0 
105.8 

106.  7 

107.  6 
108.5 
109.5 

10  43-  3 
13  01-  7 
15  19-  5 
17  36.  6 
19  52.  8 
22  08.  2 

105.9 

106.  7 

107.  6 
108.5 
109.5 
no.  5 

10  23.  6 
12  41.  2 

14  58.  3 
17  14.6 
19  30.  I 
21  44.  7 

106.  9 
107.7 
108.6 
109.5 
no.  5 
III- 5 

10  03.  7 
12  20.  7 
14  36.  9 
16  52.  3 
19  07.  0 
21  20.  7 

107.9 

108.  7 

109.  6 
no.  s 

111.  5 

112.  5 

5    00 
4    50 
40 
30 
20 
10 

4     00 
3    50 
40 
30 
20 
10 

25  10.8 
27  26.3 
29  40.  6 
31  54- 0 
34  06.  0 
36  16.  7 

109.5 
no.  6 
III.  8 

113.  I 

114.  4 

115-8 

24  47-  0 
27  01.  6 
29  15.  I 
31  27.4 
33  38.3 
35  47-  7 

no.  6 

111.  7 

112.  8 
114.  I 

115.4 
116.  8 

24  22.  9 
26  36.  4 
28  49.  0 
31  00.  2 
33  10.0 
35  18.3 

111.  6 

112.  7 

113-9 

115.  2 

116.  5 
118.  0 

23  58-4 
26  II.  0 
28  22.  5 

30  32.  6 
32  41.  2 
34  48.  2 

112.  6 
"3-7 

114.9 
116.  2 

117- 5 
119.  0 

23  33-  5 
25  45-  I 
27  55-4 
30  04.  3 
32  II.  9 

34  17.  7 

113-6 
114.  7 

115.9 

117.  2 

118.  6 
120.  I 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

38  25.  6 
40  32.  9 
42  38.  0 

44  41-  0 
46  41.  0 
48  38.  2 

117- 3 
118.  9 
120.  6 
122.5 
124.  6 
126.8 

37  55-  5 
40  01.  3 
42  05.  2 
44  06.5 
46  05.  I 
48  00.  4 

118.  3 

120.  0 

121.  8 

123.7 
125.8 
128.0 

37  24.8 

39  29.3 
41  31.6 

43  31-4 
45  28.  3 
47  22.  0 

119- 5 

121.  I 

122.  9 
124.8 
126.  9 
129.  I 

36  53-  5 
38  56.  6 
40  57-  5 
42  55-6 

44  50-9 
46  42.  8 

120.  5 
122.  2 
124.  0 

125.9 
128.0 
130.  2 

36  21.  5 
38  23.  2 
40  22.  6 
42  19.  2 
44  12.  8 
46  03.  0 

121.  6 

123.3 
125.  0 

127.  0 

129.  I 

131- 3 

3    00 
2    59 
40 
30 
20 
10 

2     00 
1     50 
40 
30 
20 
10 

50  31-8 
52  21.4 

54  06.  3 

55  45-9 

57  19-  I 

58  45-  4 

129.  2 

131-9 
134.8 
138.0 

141-4 
145.2 

49  52.3 
51  39-  8 
53  22.8 

55  00-0 

56  31-  4 

57  55-  3 

130.4 

133- I 
136.0 

139.  I 
142.5 
146.  2 

49  II- 9 

50  57-  6 
52  38.  5 

54  13-9 

55  42.  9 
57  04.8 

131.  6 
134.  2 

137-  I 
140.  2 
143.6 
147.2 

48  31-  0 

50  14.  8 

51  53-  7 
53  26.9 

rfi  13-^ 

132.7 
135-3 
138.1 
141.  2 
144.  6 
148.2 

47  49-  3 
49  31.  I 

51  08.  I 

52  39-  4 

54  04.  4 

55  22.4 

133-8 
136.4 
139.2 
142.3 
145.6 
149.  I 

2     00 
1     50 
40 
30 
20 
10 

1     00 
0     50 
40 
30 
20 
10 

60  03.  5 

61  12.  4 

62  10.  7 

62  57.7 

63  32.0 
63  53- 0 

149-3 
153-7 
158.5 
163.6 
168.9 
174.4 

59  II- 3 

60  18.  0 

61  14.  7 

62  GO.  0 

62  S3-  I 
62  53.2 

150.3 
154.6 

159.3 
164.  2 
169.3 
174.6 

58  18.  7 

59  23.  5 

60  18.  I 

61  01.  9 
61  34.  0 
61  53-  5 

151.  2 

155-4 
160.  0 
164.  7 
169.7 
174.8 

57  25.  6 

58  28.  6 

59  21.7 

60  04.  0 
60  35.  0 
60  53.  7 

152.  I 
156.  2 
160.  6 
165.2 
170.  I 
175.0 

56  32.2 

57  33-  I 

58  24.  8 

59  05.  9 
59  35.  8 
59  53.  9 

152-9 
157-0 
161.  2 

165-7 
170.4 

175-2 

1     00 
0    50 
40 
30 
20 
10 

0    00 

64    0.  0 

180.  0 

63     0.0 

180.  0 

62     0. 0 

180.  0 

61     0. 0 

180.  0 

60    0.  0    180.  0 

0     00 

fn  \nrt 

Ain-^     4-ti 

,i.^.,tU„ 

1  f,„~.   XT 

■^.^U    4-n.    T^oc-f  • 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimutyis  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  thei  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

1C° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

• 

0       / 

0 

h. 

m. 

5     40 

o  33- o 

105.8 

0  15-7 

106.  7 

5 

40 

30 
20 
10 

2    51.  2 

5  09- 5 
7  26.9 

106.  5 

107.  2 

108.  0 

2  33-  4- 
4  50-8 
7  07-4 

107.  4 

108.  2 

109.  0 

2  15- 5 
4  32-0 

6  47-9 

108.  4 

109.  I 
109.9 

I  57-4 
4  13-  I 
6  28.  2 

109.4 
no.  I 
no.  9 

I  39-3 
3  54-3 
6  08.5 

no.  3 
III.  0 
in. 8 

30 
20 
10 

5     00 
4     50 
40 
30 
20 
10 

9  43-7 

II  59-9 

14  15-3 
16  29.  9 

18  43-  7 
20  56.  4 

108.8 
109.  6 
no.  s 

111.  4 

112.  4 

113-4 

9  23-5 
II  38.8 

13  53-  5 
16  07.  I 

18  20.  0 

20  31.8 

109.  8 
no.  6 

111.  5 

112.  4 

"3-  4 
114.  4 

9  03-2 
II   17.  6 

13  31-3 
15  44-  I 
17  56.0 
20  06.  8 

no.  7 

III- 5 
112.  4 

113- 3 
114.  4 

115- 4 

8  42.6 
10  56.  2 

13  09-  0 
15  20.  9 

17  31-7 
19  41.  8 

111.  7 

112.  5 

113- 4 

114- 3 

"5-3 
116.  4 

8  21.9 

10  34-  7 
12  46.  4 

14  57-3 
17  07.  2 
19  16.  0 

112.  6 

113-  4 

114- 3 

115.  2 

116.  3 

117.  4 

5 
4 

00 
50 
40 
30 
20 
10 

4     00 

3     50 

40 

30 

20 

23  08.  2 
25  18.  7 
27  28.  I 
29  35-  8 
31  42.  I 

114-  5 

115- 7 
116.  9 

118.  2 

119.  6 

22  42.  5 

24  51-9 
27  00.  I 
29  06.  8 
31   II.  8 

115- 5 
116.  7 

117- 9 

119.  2 

120.  6 

22   16.  5 
24  24.  8 
26  31.9 
2837-3 
30  41-  0 

116.  5 

117.  7 

118.  9 

120.  2 

121.  6 

21  50-  I 

23  57-3 
26  03.  I 
28  07.  3 
30  09.  8 

117- 5 

118.  7 

119.  9 

121.  2 

122.  6 

21  23.4 
23  29.  5 
25  34-  0 
27  37-0 
29  38.  I 

118.4 

119.  6 

120.  8 
122.  2 
123.6 

4 
3 

00 
50 
40 
30 
20 

10 

33  46.  5 

121.  I 

33  14-9 

122.  I 

32  43-  0 

123-1 

32  10.3 

124.  I 

31  37-2 

125-1 

10 

3     00 
2     50 
40 
30 
20 
10 

35  49-  I 
37  49-  3 
39  47-  3 
41  42.  2 

43  34-  3 
45  22.6 

122.  6 

124-3 
126.  I 
128.  I 
130.2 
132-4 

35  i6.2 
37  14-9 
39  II- 3 

41  04.  8 

42  55-  I 
44  41-  6 

123-  6 

125-  3 
127.  I 

129.  I 

131.  2 

133-4 

34  42.  6 
36  40.  0 
38  34-  8 
40  26.  7 
42   15-  2 
44  00.  2 

124.  7 
126.3 
128.2 
130.  X 
132.2 
134-4 

34  08.  6 

36  04.  6 

37  57-8 
39  48.  I 
41  35-0 
43  18.  2 

125-7 
127.3 

129.  2 

131.  I 

133-2 

135-4 

33  34-  I 
35  28.6 
37  20.  2 

39  08.  9 

40  54.  I 
42  35-  7 

126.  7 
128.3 
130.  I 
132.  I 
134-2 
136.4 

3 
2 

00 
50 
40 
30 
20 
10 

2     00 
1     50 
40 
30 
20 
10 

47  07.  2 

48  47-  0 

50  22.  2 

51  51-5 

53  14-5 

54  30-  4 

134.8 

137-4 
140.  2 

143-3 
146.5 
150.0 

46  24.  5 

48  02.  4 

49  35-  8 

51  03-  0 

52  24.  2 

53  38.  2 

135-8 
138.  4 
141.  2 
144.  2 
147.4 
150.8 

45  41-  I 

47  17-5 

48  48.  7 

50  14.  2 

51  33-4 

52  45-  7 

136.8 

139-4 
142.  2 

145-  I 
148.3 
151.  6 

44  57-  3 
46  31.8 

48  01.  2 

49  25-0 

50  42.  3 

51  52-8 

137-8 
140.3 

143-  I 
146.  0 
149.  I 
152-4 

44  13-  0 

45  45-  7 

47  13- 3 

48  35-  3 

49  50-  8 

50  59-  6 

138.8 

141-3 
144.0 

146.9 

149-9 
153-2 

2 
1 

00 
50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

55  38.  6 

56  38.  0 

57  28.  0 

58  07.  6 
58  36.  6 
58  54-  I 

153-7 
157-7 
161.  8 
166.  2 
170.7 

175-3 

54  44-6 

55  42-  2 

56  30.  8 

57  09-  2 
57  37-4 
57  54-3 

154-5 
158.3 
162.  4 

166.6 
171.  0 

175-5 

53  50-2 

54  46.  4 

55  33-  5 

56  II.  0 
56  38.  0 
56  54-  5 

155-2 
159.  0 
162.  9 
167.  I 

171-3 
175-6 

52  55-7 

53  50-4 

54  36.  2 

55  12-4 
55  38-  7 
55  54-  7 

155-9 
159.6 
163.4 

167- 5 
171.  6 

175-8 

52  00.9 

52  54-2 

53  38.  6 

54  14-  I 
54  39-  4 
54  54-  8 

156.6 
160.  2 

163-9 
167.8 
171.  8 
175-9 

1 

0 

00 
50 
40 
30 
20 
10 

0    00 

59     o-o 

180.  0 

58     0.  0 

180.  0 

57     o-o 

180.  0 

56     0.0 

180.  0 

55     o-  0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

31° 

32° 

33° 

34° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

*     0 

h. 

m. 

5    30 

I    21.  2 

III. 3 

I  03.1 

112.  2 

0  45-0 

113-2 

0  26.  7 

114.  I 

0  08.  6 

115.  I 

5 

30 

30 

3  35-3 

112.  0 

3  16.2 

113.  0 

2  57-2 

113- 9 

2  38.0 

114.  9 

2  18.8 

115. 8 

30 

10 

5  48.6 

112.  8 

5  28.7 

113.  8 

5  08.6 

114.  7 

4  48-4 

115- 7 

4  28.2 

116. 6 

10 

5    00 

8  01.2 

113.  6 

7  40-3 

"4-5 

7  19-3 

115- 5 

6  58.0 

116.  4 

6  36.8 

117- 3 

5 

00 

1    50 

10  12.  8 

114.  4 

9  51- I 

115- 3 

9  29.  0 

116.  3 

9  06.  7 

117.  2 

8  44-3 

118.  2 

4 

50 

40 

12  23.8 

"5-3 

12  00.  8 

116.  2 

II  37.8 

117.  2 

II  14.4 

118. 1 

10  51.  0 

119. 1 

40 

30 

14  33-  6 

116.  2 

14  09.  7 

117.  2 

13  45-  5 

118. 1 

13  21.0 

119.  0 

12  56.4 

120.0 

30 

1           20 

16  42.  4 

117.  2 

16  17.4 

118.  2 

15  52-0 

119.  I 

15  26.4 

120.  0 

15  00.  7 

121.  0 

30 

i           10 

1 

18  50.  0 

118.  3 

18  23.  8 

119-  3 

17  57-3 

120.  2 

17  30.  6 

121, 1 

17  03.6 

122. 1 

10 

4    00 

20  56. 4 

119.  4 

20  28.  9 

120.3 

20  01.  4 

121.  3 

19  33-3 

122.  2 

19  05-  I 

123.2 

4 

00 

3    50 

23  01.  2 

120.  6 

22  32.  7 

121.  5 

22  03.  7 

122.5 

21  34.4 

123.4 

21  05.  0 

124.4 

3 

50 

40 

25  04.  7 

121.  8 

24  34-  8 

122.  7 

24  04.  6 

123-7 

23  34-  0 

124.  6 

23  03.  I 

125.6 

40 

30 

27  06.  3 

123.1 

26  35.  2 

124.  0 

26  03.  6 

125.0 

25  31-6 

125-9 

24  59-  5 

126.  9 

30 

i           20 

29  06.  I 

124.5 

28  33-5 

125-5 

28  00.  7 

126.  4 

27  27.3 

127.4 

26  53.  7 

128.4 

30 

10 

31  03.  7 

126.  0 

30  29.  9 

127.  0 

29  55-7 

127.9 

29  20.  7 

128.9 

28  45-  7 

129.8 

10 

3    00 

32  59-3 

127.  6 

32  23.9 

128.6 

31  48.  I 

129-5 

31  II.  8 

130-5 

30  35-  2 

131-4 

3 

00 

3    50 

34  52.  2 

129.3 

34  IS- 2 

130-3 

33  37-  9 

131.  2 

33  00.2 

132.2 

32  21.9 

^33-^ 

3 

50 

40 

36  42.  3 

131.  I 

36  03.  8 

132.  I 

35  24-  9 

133-0 

34  45-  5 

133-9 

34  05.  8 

134-9 

40 

30 

38  29.  3 

133- I 

37  49-  2 

134.0 

37  08.  7 

134-9 

36  27.  7 

135-8 

35  46.  3 

136.8 

30 

20 

40  13.  0 

135-  I 

39  31-2 

136.0 

38  49.  0 

137-0 

38  06.  4 

137-9 

37  23-  3 

138.8 

30 

10 

41  52-  7 

137-3 

41  09.3 

138.2 

40  25.  3 

139-1 

39  41-  I 

140.  0 

38  56-  5 

140.9 

10 

3    00 

43  28.  4 

139-7 

42  43-  2 

140.  6 

41  57-6 

141.4 

41  II.  5 

142.3 

40  25.  2 

143.2 

3 

00 

1    50 

44  59-2 

142.  2 

44  I2.'3 

143-  I 

43  25-  I 

143-9 

42  37-  3 

144.  7 

41  49-  3 

145.6 

1 

50 

40 

46  25.  I 

144.8 

45  36-  4 

145-7 

44  47-4 

146.5 

43  57-  9 

147-3 

43  08.  3 

148. 1 

40 

30 

47  45-  2 

147-7 

46  54.  9 

148.5 

46  04.  2 

149-3 

45  13- 0 

150.0 

44  21.7 

150.7 

30 

20 

48  59-  3 

150-7 

48  07.  I 

151-4 

47  14-  7 

152.  2 

46  22.  0 

152.9 

45  29-  2 

153-5 

30 

10 

50  06.  2 

153-9 

49  12.  6 

154.6 

48  18.6 

155-2 

47  24-4 

155-9 

46  30.  I 

156.5 

10     1 

1    00 

51  06.  I 

157-2 

50  10.  8 

157-8 

49  15-  4 

158.4 

48  19.  9 

159-0 

47  24-  I 

159.6 

1 

00 

0    50 

51  57-8 

160.  7 

51  OI-2 

161.  2 

50  04.  6 

161.  8 

49  07.  6 

162.3 

48  10.  7 

162.8 

0 

50 

40 

52  41.0 

164.4 

51  43-  2 

164.8 

50  45-  5 

165-3 

49  47-4 

165-7 

48  49-  5 

166.  I 

40 

30 

53  15-  I 

168.2 

52   16.5. 

168.5 

51  17-7 

168.8 

50  18.  8 

169.  I 

49  20.  I 

169.4 

30 

30 

53  40.  0 

172.  I 

52  40.  6 

172-3 

51  41.2 

172-5 

50  41-  7 

172.7 

49  42.  2 

172.9 

30 

10 

53  55- 0 

176.  0 

52  55-  I 

176.  2 

51  55-3 

176-3 

50  55-  4 

176.4 

49  55-  5 

176.5 

10 

I 

0    00 

1 

54    0.0 

180.  0 

53     0-0 

180.  0 

52     0.0 

180.  0 

51     0.0 

180.0 

50    0.0 

180.  0 

0 

00 

! 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  pouth  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  17°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt.      1    Az. 

1 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

1 

h.  m. 

o    ■      / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

! 
1 

6    00 

o  oo.  o 

90.  0 

0  17-5 

89.  I 

0  35-  I 

88.1 

0  52.  7 

87.1 

I   10.  I 

86.2 

6     00 

5    50 

2    23.4 

90.7 

2  40.  9 

89.8 

2  58.4 

88.8 

3  15-9 

87.8 

3  33-2 

86.9 

5    50 

40 

4  46.9 

91- 5 

5  04- 4 

90-5 

5  21.9 

89-5 

5  39-3 

88.6 

5  56-5 

87.6 

40 

30 

7  10.  2 

92.  2 

7  27.8 

91.  2 

7  45-3 

90-3 

8  02.8 

89-3 

8  19.8 

88.3 

30 

SO 

9  33-5 

93- 0 

9  51-2 

92.  0 

10  08.  8 

91.  0 

10  26.  2 

90.  0 

10  43-  3 

89.  I 

20 

10 

II  56.8 

93-7 

12   14.  6 

92.7 

12  32.1 

91.7 

12  49.  7 

90.7 

13  06.  8 

89.8 

10 

5    00 

14  19-  7 

94-5 

14  37-8 

93-5 

14  55-6 

92-5 

15  13-0 

91-5 

15  30-  2 

90-5 

5     00 

4    50 

16  42.  8 

95-3 

17  00.  9 

94-3 

17  18.8 

93-3 

17  36.4 

92-3 

17  53-6 

91-3 

4    50 

40 

19  05-  5 

96.  I 

19  23.9 

95-1 

19  41.9 

94-  I 

19  59-  7 

93-1 

20  17.  0 

92.  I 

40 

30 

21  28.  0 

96.9 

21  46.7 

95-9 

22  04.  9 

94.9 

22  22.  9 

93-8 

22  40-3 

92.8 

30 

30 

23  50-3 

97.8 

24  09.  2 

96.7 

24  27.8 

95-7 

24  46.  0 

94-6 

25  03.6 

93-6 

20 

10 

26  12.  2 

98.7 

26  31.  6 

97.6 

26  50.  3 

96-5 

27  08.8 

95-4 

27  26.  6 

94.4 

10 

4    00 

.28  33.9 

99.6 

28  53-  6 

98-5 

29  12.  8 

97-4 

29  31-5 

96-3 

29  49.  6 

95-2 

4    00 

3    50 

30  55-1 

100.  6 

31  15-2 

99.4 

31  34-  8 

98-3 

31  53-9 

97-2 

32   12.2 

96.  I 

3    50 

40 

33  15- 9 

loi.  6 

33  36-  6 

100.  5 

33  56-  7 

99-3 

34  16.  I 

98.2 

34  34-  9 

97.0 

40 

30 

35  36.  6 

102.  7 

35  57-4 

loi.  5 

36  17-9 

100.3 

36  37-9 

99-2 

36  57-  I 

98.0 

30 

20 

37  55-8 

103.8 

38  17-7 

102.  6 

38  38-  9 

lOI.  4 

38  59-  4 

100.  2 

39  18.  9 

99.0 

20 

10 

40  14.  8 

105.0 

40  37-  2 

103.8 

40  59.  2 

102.  6 

41  20.  2 

101.3 

41  40.4 

100.  I 

10 

3    00 

42  32.  9 

106.3 

42  56-2 

105.0 

43  18.  9 

103.8 

43  40-  7 

102.  5 

44  oi-  4 

lOI.  2 

3     00 

2    50 

44  5°-  0 

107.7 

45  14-4 

106.  4 

45  37-8 

105.  I 

46  00.  2 

103.8 

46  21.8 

102.  4 

2    50 

40 

47  06.  I 

109.  2 

47  31-5 

107.9 

47  55-9 

106.5 

48  19-3 

105.  I 

48  41-  5 

103-7 

40 

30 

49  20.  8 

no.  9 

49  47-  2 

109.5 

50  12.8 

108.  I 

50  37-  I 

106.  6 

51  00.4 

105.  2 

30 

20 

51  34-  I 

112.  7 

52  01.8 

III.  2 

52  28.  6 

109.  8 

52  54-  I 

108.3 

53  18.4 

106.8 

20 

10 

53  44-5 

114.  7 

54  14-  6 

113.  2 

54  42-  6 

III.  6 

55  09-  5 

no.  I 

55  35-1 

108.5 

10 

2    00 

55  54-  8 

116.  9 

56  25.  5 

115- 3 

56  55-  I 

"3-7 

57  23.  5 

112.  I 

57  50-4 

no.  4 

2    00 

1    50 

58  01.  2 

119- 3 

58  33-  9 

117.  8 

59  05-  0 

116.  I 

59  35-2 

114.  4 

60  03.  6 

112.  6 

1    50 

40 

60  04.  7 

122.  I 

60  39.  3 

120.  4 

61  12.  6 

118.  7 

61  44.7 

117.  0 

62   14.  9 

115.  I 

40 

30 

62  04.  0 

125.  2 

62  41.  0 

123-5 

63  16.  4 

121.  7 

63  50.  6 

119.  9 

64  23.  2 

118.  0 

30 

20 

63  58-  7 

128.8 

64  38.  0 

127.  0 

65  16.3 

125.2 

65  53-  0 

123-3 

66  28.  I 

121. 3 

20 

10 

65  47.  2 

132.8 

66  29.  6 

131.  0 

67  10.  5 

129.  2 

67  50.0 

127.2 

68  28.  I 

125.2 

10 

1     00 

67  28.  5 

137-5 

68  13.8 

135-8 

68  58.  0 

^33-  9 

69  40.  8 

131- 9 

70  22.  0 

129.8 

1     00 

0    50 

69  00.  5 

142.8 

69  49.  0 

141.  2 

70  36.  4 

139-3 

71  22.8 

137-4 

72  07.6 

135-3 

0    50 

40 

70  21.  I 

148.9 

71   13-0. 

147.4 

72  03.  9 

145-  7 

72  53-9 

143.8 

73  42.9 

141.  9 

40 

30 

71  27.  8 

155-8 

72  22.  8 

154.5 

73  17-0 

153-0 

74  II.  0 

151-4 

75  03-  8 

149.7 

30 

20 

72  18.  0 

163.4 

73  15-7 

162.  4 

74  12.9 

161. 3 

75  09-  8 

160.  I 

76  06.  3 

158.8 

20 

10 

72  49-  3 

171-5 

73  48.  7 

171.  0 

74  48.  0 

170.4 

75  47-2 

169.8 

76  46.  3 

169.  0 

10 

0     00 

73     00 

180.  0 

74     0.0 

180.  0 

75     0-0 

iSo.  0 

76     0. 0 

180.  0 

77     0.0    180.0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  arc  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

r 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

- 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6  10 

0  15.  6 

80.7 

6  10 

6  00 

I  27.  6 

85.2 

I  45-  0 

84.3 

2  02.  5 

83-3 

2  19.9 

82.  4 

2  37-3  81.4 

6  00 

5  50 

3  50-6 

8v9 

4  07.9 

85-0 

4  2S.  I 

84-  0 

4  42.2 

83.1 

4  59-2 

82.  I 

5  50 

40 

6  13.7 

86.6 

6  30.9 

85-7 

6  47-8 

84-7 

7  04-7 

83.8 

7  21.4 

82.8 

40 

30 

8  37.0 

87.4 

8  53-9 

86.4 

9  IO-7 

85-4 

9  27-3 

84.5 

9  43-9 

83-5 

30 

20 

II  00.3 

88.  I 

II  17.  I 

87.1 

"  33-8 

86.  I 

II  50.  2 

85-2 

12  06.  4 

84.  2 

20 

10 

13  23.  7 

88.8 

13  4°-  5 

87.8 

13  56-9 

86.8 

14  13.  2 

85.8 

14  29.  3 

84.8 

10 

5  00 

15  47-  I 

89-5 

16  03.  8 

88.5 

16  20.  2 

87-5 

16  36.  4 

86.5 

16  52.  2 

85-5 

5  00 

4  50 

18  10.  6 

90.  2 

18  27.  2 

89.  2 

18  43.  6 

88.2 

18  59.  6 

87.2 

19  15-  3 

86.2 

4  50 

40 

20  34.  0 

91.  0 

20  50.  7 

90.  0 

21  07.  0 

88.9 

21  22.  9 

87-9 

21  38.  5 

86.9 

40 

30 

22  57-4 

91.8 

23  14-  I 

90.7 

23  30-  4 

89.7 

23  46-  2 

88.6 

24  01.  7 

87-5 

30 

20 

25  20.  7 

92-5 

25  37-  5 

91-5 

25  53-  8 

90-4 

26  09.  7 

89-3 

26  25.  I 

88.2 

20 

10 

27  44-  0 

93-3 

28  00.  9 

92.  2 

28  17-3 

91.  I 

28  ss.  I 

90.  0 

28  48.  4 

88.9 

10 

4  00 

30  07-  I 

94-  I 

30  24.  2 

93-0 

30  40.  7 

91.9 

30  56.  6 

90.8 

31  II.  9 

89-7 

4  00 

3  50 

32  30-  2 

95- 0 

32  47-  5 

93-8 

33   04-  0 

92.  7 

33   20.  0 

91-5 

33  35-  3 

90-  4 

3  50 

40 

34  53-  0 

95-9 

35  10-4 

94-7 

35  27.  2 

93-5 

35  43-  3 

92-3 

35  58-  7 

91.  I 

40 

30 

37  15- 6 

96.8 

37  33-  2 

95-6 

37  50-3 

94-4 

38  06.  5 

93-2 

38  22.  0 

91.9 

30 

20 

39  37-8 

97.8 

39  55-  9 

96-5 

40  13-  3 

95-3 

40  29.  8 

94.0 

40  45-  5 

92.7 

20 

10 

41  59-8 

98.8 

42  18.3 

97-5 

42  36-  0 

96.  2 

42  52.9 

94-9 

43  08.7 

93-6 

10 

3  00 

44  21.3 

99.9 

44  40-  4 

98.6 

44  58.  5 

97.2 

45  15-  7 

95-8 

45  31-8 

94-5 

3  00 

2  50 

46  42.  5 

lOI.  I 

47  02.  0 

99-7 

47  20.  7 

98-3 

47  38-  2 

96.8 

47  54-  6 

95-4 

2  50 

40 

49  02.  9 

102.3 

49  23.  I 

100.  8 

49  42.  4 

99-4 

50  00.  4 

97-9 

50  17-  3 

96.  4 

40 

30 

51  22.  7 

103- 7 

51  43-  7 

102.  2 

52  03.  7 

100.  7 

52  22.  2 

99-  I 

52  39-  7 

97-5 

30 

20 

53  41-  5 

105.  2 

54  03.  s 

103.6 

54  24.  3 

102.  0 

54  43-  7 

100.  4 

55  01.  7 

98.7 

20 

10 

55  59-5 

106.  9 

56  22.  5 

105.  2 

56  44.  2 

103-5 

57  04-  4 

loi.  8 

57  23.  2 

100.  0 

10 

2  00 

58  16.  0 

108.  7 

58  40.  3 

107.  0 

59  03.  2 

105.  2 

59  24-  5 

103.4 

59  44-  2 

loi.  5 

2  00 

1  50 

60  31.  0 

no.  8 

60  56.  8 

109.  0 

61  20.  9 

107.  I 

61  43-  4 

105.  2 

62  04.  4 

103.  I 

1  50 

40 

62  44.  0 

113-2 

63  11-3 

III.  3 

63  37-  2 

109.  2 

64  01.  4 

107.  2 

64  23.  5 

105.  0 

40 

30 

64  54.  4 

116.  0 

65  23.9 

113- 9 

65  51-  5 

III.  7 

66  17.  5 

109.5 

66  41-  3 

107.  2 

30 

20 

67  01.  6 

119.  2 

67  33-  4 

117.  0 

68  03.  5 

114.  7 

68  31-  5 

112.3 

68  57-  3 

109.  8 

20 

10 

69  04.  5 

123.  0 

69  39.  I 

120.  7 

70  12.  0 

118.  2 

70  42.  6 

115- 7 

71  10.  8 

113.  0 

10 

1  00 

71  01.  7 

127-5 

71  39.6 

125.  I 

72  15-8 

122.5 

72  49-  6 

119.  8 

73  21.  2 

116.  9 

1  00 

0  50 

72  51-2 

133-0 

73  33-  2 

130-5 

74  13-  0 

127.7 

74  50-  8 

124.9 

75  26.  4 

121.  8 

0  50 

40 

74  30-  5 

139.6 

75  16.7 

137-2 

76  01.  2 

134- S 

76  43-  8 

131-5 

77  23.  9 

128.  I 

40 

30 

75  55-8 

147-7 

76  46.  5 

145-4 

77  36-  0 

142.9 

78  24.  0 

140.  0 

79  10.  0 

136.7 

30 

20 

77  02.  3 

157-2 

77  57-6 

155-4 

78  52.  2 

153-4 

79  45-  8 

150.9 

80  38.  0 

148.  I 

20 

10 

77  45-  2 

168.2 

78  43-  8 

167.  2 

79  42.  3 

166.  0 

80  40.  7 

164.5 

81  38.  2 

162.8 

10 

0  00 

78  0.0 

180.  0 

79  0.0 

180.  0 

80  0.  0 

180.  0 

81  0.  0 

180.  0 

82  0.  0  180.  0 

1 

0  00 

In  Nortli  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  17°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o    / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6  10 

o  33-3 

79-7 

0  50.9 

78.8 

I  08.8 

77.8 

I  26.  4 

76.8 

I  44.0 

75-9 

6  10 

6  00 

2  54.6 

80.  4 

3  II.  8 

79-5 

3  29.  I 

78.5 

3  46.2 

77-5 

4  03.4 

76.6 

6  00 

5  50 

5  i6.  2 

81,  I 

5  33- 0 

80.  2 

5  49-9 

79.  2 

6  06.  5 

78.2 

6  23.  I 

77-3 

5  50 

40 

7  38.  I 

81.8 

7  54-5 

80.  9 

8  10.  9 

79-  9 

8  27.  I 

78.9 

8  43-2 

77-9 

40 

30 

lO  OO.  I 

82.5 

10  16.  2 

81.  5 

10  32.  2 

80.5 

10  48.  I 

79.6 

II  03. 7 

78.6 

30 

30 

12  22.  5 

83.2 

12  38.  3 

82.2 

12  53.9 

81.2 

13  09.  2 

80.  2 

13  24.  4 

79.2 

20 

10 

14  45-  o 

83.8 

15  00-5 

82.8 

15  15-8 

81.8 

15  3°-  8 

80.8 

15  45-  6 

79.8 

10 

5  00 

17  07.  7 

84-5 

17  22.  9 

83-5 

17  37-9 

82.5 

17  52.  5 

81.5 

18  06.  8 

80.4 

5  00 

1  50 

19  30-  5 

8s.  2 

19  45-  5 

84.  I 

20  00.  2 

83.1 

20  14.  4 

82.  I 

20  28.  2 

81.0 

4  50 

40 

21  53-6 

8s.  8 

22  08.  3 

84.8 

22  22.  7 

83- 7 

22  36.  6 

82.7 

22  50.  I 

81.6 

40 

30 

24  16.  8 

86.  5 

24  31-2 

85-4 

24  4S.  4 

84.3 

24  59-  I 

83-3 

25  12.  I 

82.  2 

30 

30 

26  39.  9 

87.2 

26  54.3 

86.  I 

27  08.  2 

85.0 

27  21.5 

83-9 

27  34.  4 

82.8 

20 

10 

29  03.  2 

87.8 

29  17-  4 

86.7 

29  31.2 

85.6 

29  44.  2 

84.5 

29  56.  7 

83-4 

10 

4  00 

31  26.  6 

88.5 

31  40.7 

87.4 

31  54.  2 

86.2 

32  07.  I 

85.1 

32  19- 3 

83-9 

4  00 

3  50 

33  5°-  0 

89.  2 

34  03.  9 

88.0 

34  17-4 

86.9 

34  30-  I 

85-7 

34  42.  0 

84.5 

3  50 

40 

36  13-  5 

89.9 

36  27.4 

88.7 

36-40.  7 

87-5 

36  53-  I 

86.3 

37  04-  9 

85.1 

40 

30 

38  36.  9 

90.7 

38  50.  8 

89.4 

39  04.  0 

88.2 

39  16.3 

86.9 

39  27.9 

8s.  6 

30 

20 

41  00.  4 

91.4 

41  14-3 

90.  I 

41  27.4 

88.9 

41  39.  6 

87.9 

41  50- 9 

86.2 

20 

10 

.  43  23.  6 

92.  2 

43  37-  7 

90.9 

43  50-  8 

89.6 

44  03-  0 

88.2 

44  14-  I 

86.8 

10 

3  00 

45  47-  0 

93-  I 

46  01.  I 

91.7 

46  14.  3 

90-3 

46  26.  3 

88.9 

46  37-  4 

87.4 

3  00 

2    50 

48  10.  I 

94.  0 

48  24.  5 

92.5 

48  37-  7 

91.  I 

48  49.  8 

89.6 

49  00.  7 

88.  I 

2  50 

40 

50  33-  2 

94.9 

50  47-  7 

93-4 

51  01.2 

91.9 

51  13-2 

90-3 

51  24.  I 

88.  7 

40 

30 

52  55-  9 

95-9 

53  IO-9 

94-3 

53  24- 4 

92.7 

53  36.  2 

91.  I 

53  47-  4 

89.4 

30 

30 

55  18.  6 

97.0 

55  33-8 

95-3 

55  47-  7 

93-6 

56  00.  0 

91.9 

56  10.9 

90.  I 

20 

10 

57  40.  6 

98.  2 

57  56-4 

96.4 

58  10.9 

94.  6 

58  23.  2 

92.8 

58  34-  4 

90.9 

10 

2  00 

60  02.  4 

99.6 

60  18.  8 

97-7 

60  33.  7 

95' 7 

60  46.  6 

93-7 

60  57.  8 

91.7 

2  00 

1  50 

62  23.  4 

lOI.  I 

62  40.  7 

99.0 

62  56.  4 

96.9 

63  09-  5 

94.8 

63  21.  I 

92.  6 

1  50 

40 

64  43-  8 

102.  9 

65  02.  I 

100.  6 

65  18.  4 

98.3 

65  32.4 

96.  0 

65  44-  5 

93-6 

40 

30 

67  03.  2 

104.9 

67  22.  7 

102.  4 

67  40.  2 

99.9 

67  55- 0 

97-3 

68  07.  5 

94.7 

30 

20 

69  21.  0 

107.  2 

69  42.  I 

104.  6 

70  00.  9 

101.8 

70  17.0 

98.9 

70  30.  4 

96.  I 

20 

10 

71  37.0 

no.  I 

72  00.3 

107.  2 

72  20.  7 

104.  I 

72  38.  2 

100.  9 

72  52-5 

97-7 

10 

1  00 

73-500 

II3-7 

74  15- 9 

no.  5 

74  38.  9 

107.  0 

74  58-  5 

103.4 

75  14.5 

99-7 

1  00 

0  50 

75  59-  0 

118.  3 

76  28.  8 

114.  7 

76  54.  8 

no.  8 

77  17-0 

106.  7 

77  35- 0 

102.  I 

0  50 

40 

78  01.  5 

124.  5 

78  35-  8 

120.  5 

79  06.  6 

116.  0 

79  32.8 

III.  0 

79  54-  6 

105.9 

40 

30 

79  53-  5 

132.9 

80  34.  0 

128.6 

81  II.  5 

123.  6 

81  43-  5 

117. 9 

82  10.  5 

III.  5 

30 

20 

8i  28.  6 

144.6 

82  17.  0 

140.4 

83  02.  4 

135-3 

83  43-  7 

129.  0 

84  19-  4 

121.  2 

20 

10 

82  35.  4 

160.5 

83  31-  7 

157-7 

84  26.  7 

153-9 

85  19.6 

148.5 

86  09.  I 

140.  9 

10 

0  00 

83  0.0 

180.  0 

84  0.  0 

180.  0 

85  0.  0 

180.  0 

86  0. 0 

180.  0 

87  0.  0 

180.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

i 

1 

m. 

o    / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

i 

i 
6 

20 

0  01.  6 

73-2 

0  19.  8 

72-3 

038.1 

71.4 

0  56-3 

70.4 

6 

20 

( 

10 

2  OI.  7 

74-9 

2  19.  2 

74.0 

2  36.8 

73- 0 

2  54.2 

72.1 

3  11-7 

71.  I 

10 

I 

1  6 

00 

4  20.4 

75-6 

4  37-3 

74-7 

4  54-2 

73-7 

5  "-o 

72.8 

5  27.7 

71.8 

6 

00 

i  « 

50 

6  39.6 

76-3 

6  55-9 

75-3 

7  12.  I 

74-4 

7  28.  2 

73-4 

7  44-2 

72-4 

5 

50 

1 

40 

8  59.  I 

77.0 

9  14- 9 

76.  0 

9  30-5 

75- 0 

9  45-9 

74.0 

10  01.  2 

73- 0 

40 

30 

II  19.  0 

77.6 

II  34.  2 

76.6 

II  49.  2 

75-6 

12  04.  0 

74-6 

12  18.  7 

73-6 

30 

20 

13  39-  3 

78.2 

13  54- 0 

77.2 

14  08.  4 

76.  2 

14  22.  6 

75-2 

14  36-  S 

74-2 

20 

i 

10 

15  59-  9 

78.8 

16  14.  0 

77.8 

16  27.  9 

76.8 

16  41.  4 

75-8 

16  54.  7 

74-8 

10 

• 

i 
S 

00 

18  20.  7 

79-4 

18  34.  4 

78.4 

18  47-  7 

77-4 

19  00.  6 

76-3 

19  13-3 

75-3 

5 

00 

4 

50 

20  41.  9 

80.0 

20  55.  0 

78.9 

21  07.  8 

77-9 

21  20.  I 

76.9 

21  32.  2 

75-8 

4 

50 

40 

23  03.  2 

80.6 

23  15-9 

79-5 

23  28.  2 

78.4 

23  40.0 

77-4 

23  51-4 

76-3 

40 

30 

25  24.  8 

81.  I 

25  37-  I 

80.  0 

25  48.  9 

78.9 

26  00.  0 

77-9 

26  10.  9 

76.8 

30 

20 

27  46.  7 

81.7 

27  58.  5 

80.6 

28  09.  7 

79-4 

28  20.  5 

78.3 

28  30.  6 

77-2 

20 

10 

30  08.8 

82.  2 

30  20.  I 

81.  I 

30  30.  8 

79-9 

30  40.  9 

78.8 

30  50-  7 

77-7 

10 

4 

00 

32  31.0 

82.8 

32  41.9 

81.6 

32  52-  2 

80.4 

33   OI-9 

79-3 

33  IO-9 

78.1 

4 

00 

3 

50 

34  53-  4 

83-3 

35  03-  8 

82.  I 

35  13-8 

80.9 

35  22.8 

79-7 

35  31-4 

78.5 

3 

50 

40 

37  15-8 

83.8 

37  26.  I 

82.6 

37  35-5 

81.3 

37  44-  I 

80.  I 

37  52-0 

78.8 

40 

30 

39  38.  6 

84.4 

39  48.  4 

83.1 

39  57-4 

81.8 

40  05.  4 

80.5 

40  12.  8 

79-2 

30 

20 

42  01.  3 

84.9 

42  10.  9 

83.6 

42  19-  5 

82.2 

42  27.  I 

80.9 

42  33-8 

79.6 

20 

10 

44  24-4 

85-4 

44  33-5 

84.  I 

44  41-  6 

82.7 

44  48.  7 

81-3 

44  54-9 

79-9 

10 

3 

00 

46  47.  4 

86.0 

46  56-3 

84.6 

47  04-  0 

83.1 

47  10.  6 

81.6 

47  16.  2 

80.2 

3 

00 

2 

50 

49  10.  6 

86.6 

49  19.  0 

85.0 

49  26.4 

83-5 

49  32-  5 

82.0 

49  37-  6 

80.5 

2 

50 

40 

51  33-7 

87.1 

51  42.  I 

85-5 

51  49.  0 

83-9 

51  54-8 

82.3 

51  59-  I 

80.  7 

40 

30 

53  57-  I 

87.7 

54  05.  0 

86.0 

54  II- 8 

84.3 

54  16.  8 

82.6 

54  20.  7 

80.9 

30 

20 

56  20.  4 

88.3 

56  28.  2 

86.5 

56  34-  5 

84.7 

56  39-  3 

82.9 

56  42.  4 

81.  I 

20 

10 

58  43-  9 

89.  0 

58  51-  4 

87.1 

58  57-4 

85.1 

59  OI-  5 

83.2 

59  04-  2 

81.3 

10 

2 

00 

61  07.  2 

89.7 

61  14.  7 

87.6 

61  20.  4 

85-5 

61  24.  I 

83-5 

61  25.9 

81.4 

2 

00 

1 

50 

63  30-  6 

90.4 

63  38-  0 

88.2 

63  43-4 

85-9 

63  46-  5 

83-7 

63  47-  7 

81.4 

1 

50 

40 

65  54-  I 

91.  2 

66  01.  6 

88.8 

66  06.  6 

86.3 

66  09.  3 

83-8 

66  09.  7 

81.4 

40 

30 

68  17.  5 

92.1 

68  24.  8 

89.4 

68  29.  7 

86.7 

68  31.8 

83-9 

68  31.2 

8r.  2 

30 

20 

70  40.  8 

93-  I 

70  48.  4 

90.  I 

70  52.9 

87.1 

70  54-  5 

84.0 

70  53-  2 

80.9 

20 

10 

73  03.0 

94-3 

73  11-8 

90.9 

73  16.2 

87.4 

73  17-0 

84.0 

73  14-7 

80.5 

10 

1 

00 

75  26.  8 

95-8 

75  35-  I 

91.8 

75  39-4 

87.8 

75  39-8 

83.8 

75  36-  I 

79-7 

1 

00 

0 

50 

77  49-  5 

97-7 

77  58-4 

93- 0 

78  03.  0 

88.2 

78  02.  4 

83-4 

77  56-  5 

78.6 

0 

50 

40 

80  10.  9 

100.3 

80  21.6 

94-5 

80  26.  2 

88.5 

80  24.  7 

82.6 

80  17.  0 

76.6 

40 

30 

82  31-5 

104.  5 

82  44.  5 

96.8 

82  49.8 

88.9 

82  46.  0 

81.0 

82  35-  5 

73-2 

30 

20 

84  47.  6 

III.  9 

85  06.  2 

lOI.  I 

85  13-  I 

89-3 

85  07.6 

77-4 

84  50-  5 

66.4 

20 

10 

86  52.  4 

129.4 

87  24.  2 

112.  3 

87  36.  4 

89.6 

87  24.  9 

66.  9 

86  53-  6 

49-5 

10 

0 

00 

88  0.0 

180.  0 

89  0. 0 

180.  0 

90  0.  0 

Ind. 

89  0.  0 

0.  0 

88  0.0 

0.  0 

0 

00 

In  North  declination,  when  the  star  is  risine  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


i82  LATITUDE  17°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


Hour 
Angle. 


h.  m. 


6  30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
i  50 
40 
30 
30 
10 

4  00 
3  50 
40 
30 
20 
10 


3 
2 


2 
1 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0  00 


20^ 


Alt. 


I  14.  6 

3  29.  I 

5  44-3 

8  00.  o 

10  16.  2 

12  32.  8 

14  so.  I 

17  07.  6 

19  25.  5 
21  43-  7 
24  02.  3 
26  21.  o 
28  40.  2 
30  59-  5 

33  19-2 
35  38.  9 
59- o 
19.  I 

39-4 


37 
40 
42 


45  00.0 

47  20.  6 

49  41-  I 
52  02.  I 
54  22.  9 
56  43-  8 
59  04-  7 

61  25.  8 

63  46.  6 

66  07.  6 

68  28.  I 

70  48.  7 

73  08.  5 

75  28.  I 
77  46.  5 
80  03.  4 
82  17.  o 
84  23.4 
86  10.  6 


Az. 


69.4 
70.  I 

70.8 

71-4 
72.1 
72.  6 
73-2 
73-7 

74-3 

74-7 
75-2 

75-7 
76.  I 

76.5 

76.9 
77.2 
77.6 

77-9 

78.  2 

78.4 

78.7 
78.9 

79.  I 
79.2 
79-3 
79-3 


21° 


79- 
79- 
78. 
78. 
77- 


77.0 

75-8 

73-9 
70.9 
66.0 
56.9 
37-9 


Alt. 


87 


o.  o 


o.  o 


I  32.7 

3  46.5 

6  00.  9 

8  15.8 

10  31.  2 

12  47.  I 

15  03-  5 
17  20.  2 

19  37-  5 
21  54.8 
24  12.  8 
26  30.  8 
28  49.  3 

31  07-9 

33   26.  9 

35  45-  9 
38  05.  2 
40  24.  7 
42  44-3 
45  04-  I 

47  23.  9 
49  43-  7 
52  03.  9 
54  23.  7 
56  43-  9 
59  03-  9 

61  23.8 

63  43-  5 
66  03.  2 
68  22.  4 

70  41-  3 
72  59.2 


75  16.4 
77  31-5 
79  44-2 
81  51.5 
83  48.  4 
85  21.  2 


Az. 


68. 
69. 


69.9 

70-5 
71.  I 

71.  6 

72.  2 
72.7 


73- 
73- 
74- 
74- 
75- 
75- 


75-7 
76.  o 

76-3 
76.6 
76.8 
77.0 


22= 


Alt. 


77- 
77- 
77- 
77- 
77- 
77- 


77.2 
76.9 
76.4 
75-8 
74-9 
73-7 

71.9 
69-3 
65- 5 
59-4 
49.0 
30.2 


86  0.0 


o.  o 


I  50.9 
4  03.8 

6  17.3 

831-3 
■ro  45-  9 
13  01.  o 
15  16.  6 
17  32-7 

19  49.  o 
22  05.  7 
24  22.  7 
26  40.  I 
28  57.  8 

31  15-7 

33  33-  7 
35  52-  I 
38  10.  6 
40  29.  2 
42  48.  o 
45  07-  I 

47  25.9 

49  45-  o 
52  04.  I 

54  23.  I 
56  42.  I 

59  oi-  I 

61  19.  8 
63  38.  4 

65  56-3 
68  14.  o 
70  30.  7 
72  46.  6 

75  00.  6 
77  12.5 

79  20.  I 

80  21.  o 

83  07.  7 

84  28.  3 


85 


o.  o 


Az. 


67-5 

68.2 


68. 

9 

69. 

5 

70. 

I 

70. 

6 

71- 

2 

71- 

7 

72.  2 

72.  6 
73-  I 
73-5 
73-8 
74.2 

74-5 
74.8 

75-1 
75-3 
75-5 
75-6 

75-7 
75-8 
75-8 

75-7 
75-6 

75-4 

75-  I 
74.6 
74.0 

73-1 
71.9 

70.3 

68.2 
65.0 
60.  5 

53-  5 
42.  5 
24.8 


23= 


Alt. 


o.  o 


2  09.  o 
4  20.  9 

6  33-6 

8  46.7 

II  00.  6 

13  14-  7 
15  29-  5 
17  44.6 

20  00.  2 
22  16.  o 

24  32-3 
26  48.  8 

29  OS-  7 
31  22.7 

33  40.  I 
35  57-5 
38  15-  3 
40  33.  o 
42  51.  o 
45  08.  9 

47  27.  I 
49  45-  o 
52  03.  I 
54  21.  o 
56  39-  o 
58  56.  6 


61 
63 


14.  o 
31.0 

65  47-  3 

68  02.  9 

70  17.  6 

72  3°-  7 

74  41-6 
76  49.  o 

78  51-4 
80  45.  o 

82  22. 7 

83  33-4 


84  o.  o 


Az. 


66.6 

67-3 

67.9 

68.5 

69.  I 
69.6 

70.  2 
70.7 

71.  I 

71.  6 

72.  o 
72.4 
72.7 

73- o 

73-3 
73-6 
73-8 
74.0 
74.1 
74.2 

74-3 

74.3 
74.  2 

74.0 

73-8 

73-5 

73- o 
72.4 
71.  6 

70-  5 
69.  o 
67.  1 

64.  5 
60.  9 

55-8 
48.4 

37-2 
21.  o 


24= 


Alt. 


o.  o 


o  16. 

2  27. 

4  38- 


6  49.8 
9  02.  I 
II  14.9 
13  28.  2 
15  42.0 
17  56-3 

20  II.  o 

22  26.  I 
24  41.4 
26  57.  I 
29  13.0 
31  29.  2 

33  45-6 
36  02.  2 

38  19-  o 
40  35.  8 
42  52.  8 
45  09.8 

47  26.  9 

49  43-  9 
52  00.  8 

54  17-  5 
56  34.  I 
58  50-4 

61  06.  3 

63  21.  5 

65  36.  o 

67  49.  6 

70  01.  6 

72  II.  7 

74  19-  I 
76  22.  2 
78  18.8 

80  05.  o 

81  34.8 

82  37-  I 


83 


o.  o 


Az. 


64.9 
6.;.  6 
66.3 

66.9 

67-  5 

68.  I 

68.6 

69.  I 
69.6 

70.  I 

70-5 
70.9 

71-3 

71.  6 
71.9 

72.  I 
72-3 

72-5 

72.7 

72.8 
72.8 

72.8 
72.7 
72.  6 

72-3 
72.  o 

71-5 

71.  o 
70.  2 
69.  2 
67.9 
66.2 
64.  o 

61.  o 

57-1 
51-5 
43-9 

32.9 
18.  I 


Hour 
Angle. 


o.  o 


h.  m. 


G  30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6 

00 

0  00.  0 

90.  0 

6    00 

5 

50 

2  23.4 

90.7 

2  05.8 

91.7 

I  48.3 

92.  6 

I  30.6 

93-6 

I  12.  9 

94-6 

5    50 

10 

4  46.9 

91-5 

4  29.2 

92.4 

4  11-5 

93-4 

3  53-7 

94.4 

3  35-8 

95-3 

40 

30 

7  10.  2 

92.  2 

6  52- S 

93-2 

6  34.6 

94-1 

6  16.7 

95-1 

5  58-5 

96.  0 

30 

30 

9  33- S 

93-0 

9  15-7 

93-9 

8  57-6 

94-9 

839-5 

95-9 

8  21. 1 

96.8 

20 

10 

II  56.8 

93-7 

II  38.8 

94-7 

II  20.  4 

95-7 

II  02.  I 

96.7 

10  43-  S 

97.6 

10 

5 

00 

14  19.  7 

94-5 

14  01.  6 

95-5 

13  43-  I 

96.4 

13  24-4 

97-4 

13  05.  5 

98.4 

5    00 

4 

50 

16  42.  8 

95-3 

16  24.  2 

96-3 

16  05.  5 

97.2 

15  46.  6 

98.2 

15  27.2 

99-2 

4    50 

40 

19  OS-  5 

96.  I 

18  46.  8 

97.  I 

18  27.7 

98.  I 

18  08.  4 

99-1 

17  48.  7 

100.  I 

40 

30 

21  28.  0 

96.9 

21  09.  0 

97-9 

20  49.  5 

98.9 

20  29.  9 

99-9 

20  09.  8 

101.  0 

30 

30 

23  50- 3 

97-8 

23  30-  9 

98.8 

23  II-  I 

99.8 

22   51.  0 

100.  8 

22  30.4 

lOI.  9 

20 

10 

26  12.  2 

98-7 

25  52-5 

99-7 

25  32.2 

100.  7 

25  II. 6' 

loi.  8 

24  SO-  4 

102.8 

10 

4 

00 

28  33*9 

99.6 

28  13.  7 

100.  7 

27  53- 0 

loi.  7 

27  31-7 

102.8 

27  10.  0 

103.8 

4    00 

3 

50 

30  55-  I 

100.  6 

30  34-  4 

loi.  7 

30  13-0 

102.  7 

29  51-3 

103.8 

29  28.  9 

104-9 

3    50 

40 

33  IS- 9 

loi.  6 

32  54-6 

102.  7 

32  32.8 

103.8 

32  10.3 

104.9 

31  47-3 

106.  0 

40 

30 

35  36-6 

102.  7 

35  14-3 

103.8 

34  51-8 

104.9 

34  28.  7 

106.  I 

34  04.  8 

107.  2 

30 

30 

37  5S-8 

103.8 

37  33-2 

105.  0 

37  09.  9 

106.  I 

36  46.  I 

107.3 

36  21.3 

108.4 

20 

10 

40  14.  8 

105.0 

39  51-4 

106.  2 

39  17-3 

107.4 

39  02.  6 

108.6 

38  37- 0 

109.7 

10 

3 

00 

42  32- 9 

106.3 

42  08.  7 

107-5 

41  43-  7 

108.8 

41  17.9 

no.  0 

40  51.4 

III.  2 

3    00 

2 

50 

44  50-0 

107.7 

44  24-  9 

108.  9 

43  58-9 

no.  2 

43  32-  I 

III- 5 

43  04-4 

112.  7 

2    50 

40 

47  06.  I 

109.  2 

46  40.  0 

no.  s 

46  12.8 

III. 8 

45  44-9 

113.  I 

45  16-0 

114- 4 

*o 

30 

49  20.  8 

no.  9 

48  53-  5 

112.  2 

48  25.  I 

113- 5 

47  55-9 

114- 9 

47  25-8 

116.  2 

30 

30 

51  34-  I 

112.  7 

51  05.4 

114.  I 

50  35-8 

115-4 

50  05.  I 

116.8 

49  33-  4 

1x8.  I 

20 

10 

53  45-  5 

114.  7 

53  15-4 

116.  I 

52  44-  I 

117- 5 

52  II.  9 

118.  9 

51  38.  6 

120.3 

10 

2 

00 

55  54-8 

116.  9 

55  22.9 

118.  4 

54  SO-  0 

119.  8 

54  16.  2 

121.  2 

53  41-  I 

122.  6 

2    00 

1 

50 

58  01.2 

119- 3 

57  27-6 

120.  9 

56  52-  8 

122.  4 

56  17-0 

123.9 

55  40.  I 

125-3 

1    50 

40 

60  04.  7 

122.  I 

59  29-  0 

123.7 

58  52.  I 

125.2 

58  14.  I 

126.  7 

57  35-1 

128.  I 

40 

30 

62  04.  0 

125.2 

61  26.  I 

126.  9 

60  46.  9 

128.4 

60  06.  8 

129.9 

59  25-  5 

131- 4 

30 

30 

63  58-  7 

128.8 

63  18.  I 

130-5 

62  36.  6 

132.0 

61  53-9 

133-5 

61  10.  2 

135-0 

20 

10 

65  47.  2 

132.8 

65  04.  2 

134-5 

64  19.  8 

136.  I 

63  34-4 

137-6 

62  48.  2 

139.0 

10 

1 

00 

67  28.  5 

137-5 

66  42. 3 

139- I 

65  55-  I 

140.7 

65  06.  9 

142.  I 

64  17-9 

143-5 

1    00 

0 

50 

69  00.  5 

142.8 

68  11.2 

144.4 

67  20.  9 

145-8 

66  30.  0 

147.2 

65  38-  2 

148.5 

0    50 

40 

70  21.  I 

148.9 

69  28.  7 

150-3 

68  35-  5 

151. 6 

67  41-  9 

152.8 

66  47.  6 

153-9 

40 

30 

71  27.8 

iSS-8 

70  32-5 

156.9 

69  36-  5 

158.0 

68  40.  5 

159-0 

67  43-  9 

159-9 

30 

20 

72  18.  0 

163.4 

71  20.  2 

164.  2 

70  22.  2 

165.0 

69  24.  I 

165-7 

68  25.  6 

166.3 

30 

10 

72  49-3 

171- 5 

71  50.0 

172.  0 

70  50.  5 

172.4 

69  SO-  9 

172.8 

68  51.4 

173- I 

10 

0 

00 

73     o-o 

180.  0 

72     0. 0 

180.  0 

71     0. 0 

180.  0 

70    0. 0 

180.  0 

69     0. 0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian ,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


i84    lATITUDE  17°.     DECUNATION   CONTRARY  NAME  TO  LATITUDE. 


Hour 
Angle. 


h.  m. 


5 
4 


50 
40 
30 
20 
10 

00 
50 
40 
30 
30 
10 


4  00 
3  50 
40 
30 
30 
10 

3  00 
3  50 
40 
30 
30 
10 

3  00 
1  50 
40 
30 
30 
10 

1  00 
0  50 
40 
30 
30 
10 


0    00 


Alt. 


o  55- 
3  17- 
5  40. 
8  02. 
10  24. 


12  46.3 

IS  07-  7 
17  28.6 
19  49.  2 
22  09.  3 
24  28.  9 

26  47.  8 
29  06.  2 
31  23.7 
33  40.  4 
35  5,6.  I 
38  10.8 

40  24.  I 
42  36.  I 

44  46.3 
46  54.  8 
49  00.  9 
51  04.  6 

53  05.  2 

55  02  •  4 

56  55-  2 
58  43-  4 
60  25.  6 

62  01.  o 

63  28.3 

64  46.  I 

65  52-9 

66  47.  2 

67  27.  o 
67  51-8 


Az. 


95-5 
96.3 
97.0 
97.8 
98.6 

99.4 

100.  2 

101.  I 

102.  o 
102.  9 
103.9 


6« 


Alt. 


104. 
106. 
107. 
108. 
109. 
no. 


112.  3 

113- 9 
115.  6 

117-4 
119.4 
121.  6 

124.  o 
126.  6 
129.5 
132.8 
136.4 
140-3 

144.8 
149.6 

154-9 
160.  7 
166.  9 
173-4 


68     o.  o    180.  o 


o  37.6 

2  59-9 
5  22.  2 

7  44-0 
10  05.  8 

12  27.  o 
14  47.  9 
17  08.  4 
19  28.  4 
21  48.  o 
24  06.  <9 

26  25.  2 
28  42.  9 
30  59-  6 
33  15-4 
35  3°-  2 
37  43-  9 


39  56. 
42  07. 

44  15- 
46  22. 
48  27. 
50  29. 


52  28.4 
54  23.  6 
56  14.4 

58  00.  4 

59  40.  2 

61  13. 2 

62  38.  o 

63  53-  5 

64  57-  8 

65  50.  o 

66  28.  4 
66  52.  I 


Az. 


96-5 
97.2 

98.0 

98.7 

99-5 

100.3 
loi.  2 
102.  o 
102.  9 
103.9 
104.9 

105.9 
107.  o 

108. 1 
109.3 

no.  6 
112.  o 

113- 5 

115.  I 

116.  8 
118.  7 
120.  7 
122.  9 

125-3 
127.9 

130.9 

134-  I 

137-7 
141.  6 

146.  o 
150-7 
15s- 9 
161.  5 

167-5 
173-7 


Alt. 


67     o.  o  1 180.  o 


o  19.  8 

2  41.9 

5  03.8 

7  25.4 
9  46.  6 

12  07.  4 
14  27.9 
16  47.  9 
19  07.3 
21  26.  3 

23  44-  6 

26  02.  3 
28  19.  I 
30  35- o 
32  49-9 
35  03.  8 
37  16.4 


39  27. 
41  37- 
43  44- 
45  50- 
47  53- 


49  53-  8 

51  50.9 
53  44- o 
55  32-9 

57  16.5 

58  54-3 
60  24.  9 


61  47-3 

63  00.  3 

64  02.  6 

64  52.8 

65  29.  7 

65  52.5 


Az. 


97-4 
98.2 
98.9 

99-7 
100.5 

loi.  3 
102.  2 
103.0 

103-9 
104.9 

105.9 

106.  9 

108.  o 

109.  2 
no.  4 
III.  7 

113.  I 

114.  6 
116.  2 

118.  o 

119.  9 
121.  9 
124.  I 

126.5 
129.  2 
132.  I 

135-3 
138.9 
142.  8 

147-  I 
151-8 
156.8 
162.  2 
167.9 

173-9 


Alt. 


66     o.  o    180.  o 


o  02 
2  23 

S  45 
7  06. 

9  27 

II  47 
14  07 

16  27 

18  45 
21  04 
23  21 

25  38 
27  54 
30  09 
32  23 
34  36 
36  48 

38  58 
41  06 
43  12 

45  17 
47  18 
49  17 


51 
53 
54 
56 


12 

03 
50 
32 


5807 

59  35 

60  55 

62  06 

63  06 

63  55 

64  30 

64  52 


Az. 


98.4 

99-  I 

99-9 

100.  7 

loi.  s 

102.3 

103.  I 

104.  o 
104.9 
105.9 
106.  9 

108.  o 

109.  I 
no.  3 
III.  5 
112. 8 
114.3 

115.  8 
117.4 
119.  2 
121.  I 
123.  I 
125.4 

127.8 

130.5 
133-4 
136.6 
140.  I 
144.0 

148.  2 
152.8 

157-7 
162.  9 

168.4 

174.  2 


Alt. 


Az. 


o  /      .        o 


65     O.  O    180.  O 


2    05 

4  26 
6  47 
9  07 


II  27 

13  47 
16  06, 
18  24 
20  41 

22  58 

25  14 
27  30 

29  44 
31  57 
34  09 
36  19 

38  28 
40  35 
42  40 

44  43 
46  42 


48  39,  9 

50  33-3 
52  a2.  8 

54  07.  5 

55  46.  9 

57  20.  o 

58  46.  I 

60  04.  o 

61  12.8 

62  10.  9 

62  57.9 

63  32.  o 
63  S3-0 


64     o.  o 


100.  I 
100.  8 
loi.  6 
102.  4 

103.2 

104.  I 

105.  o 
10.5.  9 

106.  9 
107.9 

109.  o 
no.  I 

111.  3 

112.  6 

113-9 
115-4 

116.  9 
118.  5 
120.3 
122.  2 
124.3 
126.  6 


129.  o 

131-7 
134.6 

137-8 
141- 3 
145-  I 


149.2 

153-7 
158.4 

163-5 
168.  9 
174.4 


180.  o 


Hour 
Angle. 


h.  m. 


5  50 
40 
30 
30 
10 

5  00 
4  50 
40 
30 
30 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
3  50 
40 
30 
30 
10 

3  00 
1  50 
40 
30 
30 
10 

1  00 
0  50 
40 
30 
30 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt.          Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    40 

I  47-7 

lOI.  0 

I    2Q.  5 

102.  0 

I  II.  3 

102.  9 

0  53-  I 

» 
103.9 

0  34-  9 

104.  8 

5 

40 

30 

4  08.  2 

ici.  8 

3  49-6 

102.8 

3  30-9 

103-7 

3  12.  I 

104.7 

2  S3  2 

105.  6 

30 

20 

6  28.5 

102.  6 

6  09.3 

103-  5 

5  50-  I 

104.  5 

s  30.6 

105.4 

5  II.  2 

106.  4 

20 

10 

8  48.  2 

103.4 

8  28.5 

104.3 

8  08.8 

105.3 

7  48.  6 

106.  2 

7  28.  5 

107.  2 

10 

5    00 

II  07.  6 

104.  2 

10  47-  3 

105. 1 

10  26.  8 

106.  I 

10  06.  I 

107.  I 

9  45-3 

108.  0 

5 

00 

4    50 

13  26.  3 

105.  I 

13  05-  4 

106.  0 

12  44.3 

107.  0 

12  22.  9 

108.  0 

12  01.3 

loS.  9 

4 

50 

40 

15  44-  6 

106.  0 

IS  23-0 

106.  9 

15  01.  X 

107.9 

14  39.  0 

108.  9 

14  16.  7 

109.  8 

40 

30 

18  02.  2 

106.  9 

17  39-9 

107.8 

17  17-3 

108.8 

16  54.  s 

109.  8 

16  31.  I 

no.  8 

30 

20 

20  19.  I 

107.9 

19  56.  0 

108.8 

19  32.7 

109.  8 

19  08.  9 

no.  8 

18  44.  9 

III.  8 

20 

10 

22  35.2 

108.  9 

22   II.  2 

109.9 

21  47.2 

no.  9 

21  22.  4 

III.  9 

20  57.  6 

112.  9 

10 

4    00 

24  50-  ? 

no.  0 

24  25.8 

III.  0 

24  00.  7 

112.  0 

23  35-2 

113.  0 

23  09.  3 

114.  0 

4 

00 

3    50 

27  04.  9 

III.  I 

26  39.  I 

112.  I 

26  13.  2 

113.  2 

25  46.  7 

114.  2 

25  19.8 

115.  2 

3 

50 

40 

29  18.  I 

112.  3 

28  51.5 

113- 3 

28  24.  5 

114.  4 

27  57-0 

"5-4 

27  29.  0 

116.  4 

40 

30 

31  30.  2 

113.  6 

31  02.  5 

114.  6 

30  34-  4 

"5-7 

30  05.  5 

1 16.  7 

29  36.  8 

117.  7 

30 

20 

33  41-  0 

115.  0 

33  12.3 

116.  0 

32  43-  0 

117.  I 

32   13.  2 

118.  I 

31  43-0 

119.  I 

20 

10 

35  SO-  2 

116.5 

35  20.3 

117- 5 

34  49-  8 

118.  6 

34  18.  9 

119.  6 

33  47-3 

120.  6 

10 

3    00 

37  57-  8 

118.  0 

37  26.  7 

119.  0 

36  55-0 

120.  I 

36  22.  6 

121.  2 

35  49-  8 

122.  2 

3 

00 

2    50 

40  03.  4 

119.  6 

39  31-  I' 

120.  7 

38  58-  0 

121.  8 

38  24.  3 

122.  9 

37  50.  I 

123.9 

2 

50 

40 

42  07.  I 

121.  4 

41  33-2 

122.  5 

40  58.  8 

123.  6 

40  23.  6 

124.  7 

39  47-  9 

125-7 

40 

30 

44  08.  2 

123-3 

43  32.  9 

124.  5 

42  56.  8 

125.  6 

42  20.  2 

126.  7 

41  42.  8 

127.7 

30 

20 

46  06.  7 

125.4 

45  29.  7 

126.  6 

44  52.  0 

127.7 

44  13-  7 

128.8 

43  34-  7 

129.8 

20 

10 

48  01.  8 

127.7 

47  23.  I 

128.  9 

46  43.  8 

130.0 

46  03.  7 

131.  I 

45  23-  2 

132.  I 

10 

2    00 

49  53-  6 

130.  2 

49  13-  0 

^3-^-3 

48  31-  8 

132.4 

47  50.  0 

^33-  5 

47  07.  6 

134-  5 

2 

00 

1    50 

51  40.9 

132.8- 

50  58-  4 

134-  0 

50  15-6 

135-  I 

49  31-  7 

136.  I 

48  47-  5 

137- I 

1 

50 

40 

53  23.  7 

135-  7 

52  39-  3 

136.8 

51  54-3 

137-9 

51  c8.  6 

139.0 

50  22.  5 

140.  0 

40 

30 

55  oi-o 

138.9 

54  14-  5 

140.  0 

53  27-  5 

141.  I 

52  39-  9 

142.  I 

51  51-8 

143- I 

30 

20 

56  32-0 

142.4 

55  43-  4 

143-4 

54  54-4 

1444 

54  04.  S 

145-  4 

53  14-8 

146.3 

20 

10 

57  55-9 

146.  I 

57  05-  3 

147.  I 

56  14.  I 

148.  I 

54  22.6 

149.0 

54  30-  5 

149.8 

10 

1    00 

59  "-8 

150.2 

58  19.0 

151.  I 

57  25.9 

152.0 

56  32-  5 

152.8 

55  38-  7 

153-6 

1 

00 

0    50 

60  18.  3 

154-5 

59  23-  7 

155-3 

58  28.  7 

156.  I 

57  33-  5 

156.9 

56  37-9 

157-  7 

0 

50 

40 

61  14.  9 

159-2 

60  18.  3 

159-9 

59  21.  S 

160.  5 

58  24.  9 

161.  2 

57  28.  0 

161.  8 

40 

30 

62  00.  0 

164.  I 

61  02.  0 

164.  7 

60  04.  I 

165.  2 

59  05-  8 

165.6 

58  07.  6 

166.  I 

30 

20 

62  S3-  I 

169.3 

61  34.  I 

169.7 

60  35.  0 

170.  0 

59  35-  8 

170.3 

58  36.  6 

170.7 

20 

10 

62  53-3 

174.6 

61  53-5 

174.8 

60  53-  7 

175-0 

59  53-  9 

175- I 

58  54-  I 

175-3 

10 

0     00 

63     0.0 

180.  0 

62     0. 0 

180.  0 

61     0. 0 

180.  0 

60    0.  0 

180.  0 

59     0.0 

180.  0 

0 

00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 
0 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

h. 

m. 

5    40 

o  i6.  6 

105.  8 

« 

5 

40 

30 

2  34-4 

106.5 

2  15-5 

107- 5 

I  56-5 

108.  4 

I  37-5 

109.4 

I  18.5 

no.  3 

30 

20 

4  51-6 

107.3 

4  32-0 

108.3 

4  12-3 

109.  2 

3  52.  5 

no.  2 

3  32-7 

III.  I 

20 

10 

7  o8.  2 

108.  I 

6  47-9 

109. 1 

6  27.4 

no.  0 

6  06.8 

III.  0 

5  46.2 

III.  9 

10 

5    00 

9  24-3 

109.  0 

9  03-2 

109.9 

8  41.8 

no.  9 

8  20.  4 

III. 8 

7  58-9 

112.  7 

5 

00 

4    50 

II  39-  5 

109.9 

n  17.  6 

no.  8 

10  55-  5 

in. 8 

10  33-  I 

112.  7 

10  10.  7 

113.  6 

4 

50 

40 

13  54-  I 

no.  8 

13  31-3 

III.  7 

13  08.  3 

112.  7 

12  45.  I 

113.  6 

12  21.  7 

114.  6 

40 

30 

16  07.  8 

III. 8 

15  44-  I 

112.  7 

15  20.  I 

"3-7 

14  56.  0 

114.  6 

14  31-  6 

115- 5 

30 

20 

18  20.  6 

112.  7 

17   56-0 

113- 7 

17  31- I 

114.  7 

17  05.  9 

115-6 

16  40.  5 

116.  5 

20 

10 

20  32.4 

113.  8 

20  06.  8 

114.  8 

19  40.  8 

115.  8 

19  14.  7 

116.  7 

18  48.  2 

117.  6 

10 

1    00 

22  43.  I 

114.  9 

22   16.  5 

115- 9 

21  49.  5 

116.  9 

21  22.  2 

117.  8 

20  54-  7 

118.8 

4 

00 

3    50 

24  52-  3 

116.  I 

24  24.  8 

117.  I 

23  56.  8 

118.  I 

23  28.  4 

119.  0 

22  59.  7 

120.  0 

3 

50 

40 

27  00.  6 

117-4 

26  31.9 

118.  4 

26  02.  6 

119- 3 

25  33-  I 

120.  3 

25  03-  2 

121.  3 

40 

30 

29  07.  I 

118.  7 

28  37-3 

119- 7 

28  06.  9 

120.  7 

27  36-  I 

121.  7 

27  04.  9 

122.  6 

30 

20 

31   12.  2 

120.  I 

30  41.0 

121.  I 

30  09.  4 

122.  I 

29  37-3 

123.  I 

29  04.  8 

124.  0 

20 

10 

33  15-3 

121.  6 

32  43-  0 

122.  6 

32   10.  0 

123.6 

31  36.  5 

124.  6 

31  02.  6 

125-5 

10 

3    00 

35  i6.  5 

123-2 

34  42.  6 

124.  2 

34  08.  3 

125.  2 

33  33-4 

126.  2 

32  58-  2 

127.  2 

3 

00 

2    50 

37  15-2 

124.  9 

36  40.  0 

125.9 

36  04.  2 

126.  9 

35  27-9 

127.9 

34  51-2 

128.9 

3 

50 

40 

39  II- 6 

126.8 

38  34-  8 

127.  8 

37  57-5 

128.8 

37  19-  7 

129.8 

36  41.4 

130-7 

40 

30 

41  05.  0 

128.  7 

40  26.  7 

129-7 

39  47-  8 

130-7 

39  o8-  3 

131-7 

38  28.  4 

132-7 

30 

20 

42  55-3 

130.8 

42   15-2 

131-9 

41  34-  7 

132.8 

40  53-  7 

133-8 

40  12.  2 

134.  8 

20 

10 

44  41-9 

133- I 

44  00.  2 

134-  I 

43   i8-o 

135- I 

42  35-  2 

136-1 

41  52-  I 

137-0 

10 

2    00 

46  24.  6 

135-5 

45  41-  I 

136-5 

44  57-  I 

137-5 

44  12.  6 

138.  5 

43  27-8 

139-4 

2 

00 

1     50 

48  02. 6 

138.  I 

47  17-  5 

139-  I 

46  41.  6 

140.  I 

45  45-4 

141.  0 

44  58-  8 

141.  9 

4 

50 

40 

49  35-  8 

141.  0 

48  48.  7 

141-9 

48  01.  I 

142.8 

47  13-  I 

143-  7 

46  24.  7 

144.6 

40 

30 

51  03-  I 

144.0 

50  14.  2 

144-9 

49  24-  9 

145-  8 

48  35-  0 

146.  6 

47  44-  8 

147-  5 

30 

20 

52  24.3 

147.2 

51  33-4 

148.  I 

50  42.  2 

148.9 

49  50-  7 

149.  7 

48  58-  9 

150-  5 

20 

10 

53  37-  8 

150-7 

52  45-8 

151-5 

51   52-7 

152-3 

50  59-  5 

153-0 

50  06.  I 

153-7 

10 

1     00 

54  44-6 

154-4 

53  50-2 

155- I 

52  55-6 

155-8 

52  00.  9 

156.4 

51  05-9 

157-  I 

1 

00 

0     50 

55  42.  2 

158-3 

54  46.  4 

158.9 

53  50-4 

159-  5 

52  54-  I 

160.  I 

51  57-6 

t6o.  6 

0 

50 

40 

56  3°-  9 

162.3 

55  33-  5 

162.8 

54  36.  I 

163-3 

53  38-  6 

163.8 

52  41-0 

164.3 

40 

30 

57  09-  2 

166.6 

56  II.  0  I167.  0 

55    12-2 

167-4 

54  13-  2 

167.8 

53  15-  I 

168.  I 

30 

20 

57  37-4 

171.  0 

56  38.  0 

171.  2 

55  38.  7 

171-  5 

54  39-  3 

171. 8 

53  40.  0 

172.  0 

20 

10 

57  54-3 

175-  4 

56  54-  5 

175-6 

55  54-  7 

175-7 

54  54-  8 

175-9 

53  55- 0 

176.  0 

10 

0     00 

58     0.0 

180.  0 

57     0.  0    180.  0 

56     0.  0    180.  0 

55     0. 0 

180.  0 

54     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risinfr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0             / 

0 

0       / 

0 

h. 

m. 

5 

30 

0  59-4 

111.3 

0  40.  4 

112.  2 

0  21.  2 

113.  2 

0  02.  2 

114.  I 

5 

30 

20 

3  12.8 

112.  I 

2  52-9 

113.  0 

2  32.8 

113- 9 

2  12 

8 

114 

9 

2  57.  I 

115.  8 

20 

10 

5  25.3 

112.  9 

5  04-5 

113.  8 

4  43.5 

114.  7 

4  22 

5 

115 

7 

4  01.4 

116.  6 

10 

5 

00 

7  37-1 

113- 7 

7  15-4 

114.  6 

6  53-4 

115.  6 

631 

4 

116 

5 

6  09.  2 

117.4 

5 

00 

4 

50 

9  48-  I 

114.  6 

9  25-2 

115- 5 

9  02.  2 

116.  5 

8  39 

2 

117 

4 

8  16.0 

118.  3 

4 

50 

40 

II  58.0 

115- 5 

II  34-  3 

116.  4 

II  10.  2 

117- 4 

10  46 

I 

118 

3 

10  21.  7 

119.  2 

40 

30 

14  06.  9 

116.  5 

13  42.  2 

117-4 

13  17.0 

118.  4 

12  51 

7 

119 

3 

12  26.  3 

120.  2 

30 

20 

16  14.  8 

117- 5 

15  48.9 

118.  4 

15  22.  7 

119.  4 

14  56 

3 

120 

3 

14  29.  6 

121.  2 

20 

10 

18  21.  4 

118.  6 

17  54-4 

119- 5 

17  27.0 

120.  5 

16  59 

4 

121 

4 

16  31.6 

122.3 

10 

4 

00 

20  26.  7 

119.  7 

19  58.  6 

120.  6 

19  30-  0 

121.  6 

19  01 

2 

122 

5 

18  32.  I 

123-5 

4 

00 

3 

50 

22  30.  6 

120.  9 

22  01.  2 

121.  8 

21  31-3 

122.8 

21  01 

3 

123 

7 

20  31.  0 

124-  7 

3 

50 

40 

24  32.8 

122.  2 

24  02.  2 

123.  I 

23  31-  I 

124.  I 

22  59 

7 

125 

0 

22  28.  I 

125.9 

40 

30 

26  33.  3 

123.  6 

26  01.  4 

124.5 

25  28.9 

125.5 

24  56 

2 

126 

4 

24  23.  2 

127-3 

30 

20 

28  31.8 

125.0 

27  58-  6 

125-9 

27  24.  8 

126.  9 

26  50 

8 

127 

8 

26  16.  3 

128.  7 

20 

10 

30  28.  3 

126.5 

29  53-  7 

127.4 

29  18-  5 

128.4 

28  42 

9 

129 

3 

28  07.  I 

130.  2 

10 

3 

00 

32  22.4 

128.  I 

31  46.3 

129.  I 

31  09.  7 

130.0 

30  32 

7 

130 

9 

29  55.3 

131.  8 

3 

00 

% 

50 

34  13-  8 

129.  8 

33  36-  2 

130.8 

32  58.  I 

131-7 

32  19 

7 

132 

6 

31  40.8 

133-5 

2 

50 

40 

36  02.  6 

131-7 

35  23.4 

132.6 

34  43-  8 

133-5 

34  03 

7 

134 

4 

33  23.3 

135-3 

40 

30 

37  48.  2 

133-6 

37  07-3 

134-  5 

36  26.  I 

135.4 

35  44 

4 

136 

3 

35  02.  4 

137.2 

30 

20 

39  30-  I 

135-7 

38  47-  8 

136.6 

38  04.  9 

137-5 

37  21 

7 

138 

4 

36  38.  I 

139-3 

20 

10 

41  08.  4 

137-9 

40  24.  3 

138.8 

39  39-  8 

139-7 

38  55 

0 

140 

6 

38  09.  7 

141-4 

10 

2 

00 

42  42.  4 

140.3 

41  56-  7 

141.  I 

41  10.  5 

142.  0 

40  24 

0 

142 

8 

39  37-  I 

143-7 

2 

00 

1 

50 

44  II-  7 

142.8 

43  24-  2 

143.6 

42  36.  4 

144.4 

41  48 

2 

145 

2 

40  59-  7 

146.  I 

1 

50 

40 

45  35-  9 

145-4 

44  46.7 

146.  2 

43  57-  2 

147.0 

43  07 

4 

147 

8 

42  17.2 

148.6 

40 

30 

46  54.  4 

148.3 

46  03.  6 

149-0 

45  12.3 

149.8 

44  20 

9 

150 

5 

43  29-  2 

151.  2 

30 

20 

48  06.  7 

151.  2 

47  14-3 

151-9 

46  21.  5 

152-7 

45  28 

5 

153 

3 

44  35-  3 

154.0 

20 

10 

49  12.  2 

154-4 

48  18.3 

155-0 

47  24.0 

155-7 

46  29 

6 

156 

3 

45  35-  0 

156.9 

10 

1 

00 

50  10.  6 

157-7 

49  15-2 

158.3 

48  19.  5 

158.9 

47  23 

8 

159 

4 

46  27.8 

159-9 

1 

00 

0 

50 

51  01.  I 

161.  2 

50  04.  4 

161.  7 

49  07.  4 

162.  2 

48  10 

5 

162 

6 

47  13-4 

163.  I 

0 

50 

40 

51  43-  I 

164.7 

50  45-  3 

165.  2 

49  47-  3 

165.6 

48  49 

4 

165 

9 

47  51-  2 

166.3 

40 

30 

52  16.5 

168.4 

51  17- 8 

168.8 

50  18.  8 

169.  I 

49  20 

0 

169 

4 

48  21.  0 

169.7 

30 

20 

52  40.  6 

172-3 

51  41-  I 

172.5 

50  41.  6 

172.7 

49  42 

2 

172 

9 

48  42.  6 

173- I 

20 

10 

52  55-  I 

176.  I 

51  55-3 

176.  2 

50  55-  4 

176.3 

49  55-  5 

176.4 

48  55-  6 

176-5 

10 

0 

00 

53     o-o 

180.  0 

52     0. 0 

180.  0 

51     0.0 

180.  0 

50    0. 0 

180.  0 

49     0.  0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  risinglsr  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  Bast: 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0  • 

0       / 

0 

0       / 

0 

h. 

m. 

6    00 

o  oo.  o 

90.  0 

0  18.  5 

89.  I 

0  37-  I 

88.1 

0  55-6 

87.2 

I  14.  I 

86.2 

6 

00 

5    50 

2    22.  6 

90.8 

2  41.  2 

89.8 

2  59-7 

88.9 

3  18.  I 

87-9 

3  36-5 

87.0 

5 

50 

40 

4  45-3 

91.  6 

5  03-8 

90.6 

5  22.3 

89.6 

5  40.7 

88.7 

5  59- 0 

87.7 

40 

30 

7  07-9 

92-3 

7  26.4 

91-4 

7  44-9 

90.4 

803.3 

89-5 

8  21.6 

88.  5 

30 

20 

9  30-4 

93-1 

9  49-0 

92.  2 

10  07.  6 

91.  2 

10  26.  0 

90.  2 

10  44.  2 

89-3 

20 

10 

II  52.8 

93-9 

12  II.  6 

92.9 

12  30.  2 

92.  0 

12  48.  6 

91.  0 

13  06.  9 

90.0 

10 

5    00 

14  15.0 

94-7 

14  34.  0 

93-7 

14  52.  8 

92.8 

15  11-3 

91.8 

15  29-  5 

90.8 

5 

00 

4    50 

16  37.  I 

95-6 

16  56-  3 

94.6 

17  15-4 

93-6 

17  33-8 

92.  6 

17  52.  I 

91.  6 

4 

50 

40 

18  59.  0 

96.4 

19  18.3 

95-4 

19  37-  5 

94-4 

19  56-  3 

93-4 

20  14.  8 

92.4 

40 

30 

21  20.  6 

97-3 

21  40.3 

96-3 

21  59.6 

95-2 

22   18.  6 

94-  2 

22  37.  2 

93-2 

30 

20 

23  41.9 

98.-2 

24  01.  9 

97.2 

24  21.  6 

96.  I 

24  40.  9 

95-1 

24  59.  6 

94.0 

20 

10 

26  03.  0 

99.  I 

26  23.3 

98.  I 

26  43.  2 

97.0 

27  02.  8 

96.  0 

27  21.  8 

94-9 

10 

4    00 

28  23.  6 

100.  I 

28  44.4 

99-1 

29  04.  8 

98:0 

29  24.  6 

96.9 

29  43-  8 

95-8 

4 

00 

3    50 

30  43-  9 

lOI.  I 

31  05-  2 

100.  I 

31  25.9 

99.0 

31  46.  I 

97-9 

32  05.  7 

96.7 

3 

50 

40 

33  03-  5 

102.  2 

33  25.3 

lOI.  I 

33  46.  6 

100.  0 

34  07.2 

98.9 

34  27.2 

97-7 

40 

30 

35  22.6 

103-3 

35  45-  I 

102.  2 

36  06.  8 

lOI.  I 

36  27.9 

99-9 

36  48-  4 

98-7 

30 

20 

37  41-  I 

104.  5 

38  04.  I 

103.4 

38  26.  6 

102.  2 

38  48.  2 

loi.  0 

39  09-  2 

99.8 

20 

10 

39  58-  8 

105.8 

40  22.  6 

104.  6 

40  45.  8 

103.4 

41  08.  0 

102.  2 

41  29.  0 

100.  9 

10 

3    00 

42   15.  6 

107.  2 

42  40.  2 

105.9 

43  04-  I 

104.  7 

43  27-  I 

103.4 

43  49-  3 

102.  I 

3 

00 

2    50 

44  31-4 

108.  6 

44  56-  9 

107.4 

45  21.  6 

106.  I 

45  45-  5 

104.  8 

46  08.  4 

103.4 

2 

50 

40 

46  45.  9 

no.  2 

47  12.5 

108.  9 

47  38-  2 

107.  6 

48  03.  0 

106.  2 

48  26.  8 

104.  8 

40 

30 

48  59-  0 

III.  9 

49  26.  8 

no.  6 

49  53-  6 

109.  2 

50  19-  4 

107.8 

SO  44.2 

106.  4 

30 

20 

51   lO-S 

113-8 

51  39-  5 

112.  4 

52  07.  5 

III.  0 

52  34-  5 

109.5 

53  00.  5 

108.  0 

20 

10 

53  19-8 

115- 9 

53  50-  5 

114- 5 

54  19-9 

112.  9 

54  48.  2 

III.  4 

55  15- 5 

109.9 

10 

2    00 

55  27.0 

118.  2 

55  59-  I 

116.  7 

56  30-  I 

115.  I 

57  00.  I 

113- 5 

57  28.  8 

III.  9 

2 

00 

1    50 

57  31-2 

120.  7 

58  05.  2 

119.  2 

58  38-  0 

117.  6 

59  09.  6 

115- 9 

59  40.  0 

114.  2 

1 

50 

40 

59  32-  2 

123-5 

60  08.  2 

122.  0 

60  43.  0 

120.3 

61  16.  4 

118.  6 

61  48.  8. 

116.  8 

40 

30 

61  28.  8 

126.  7 

62  07.  I 

125.  I 

62  44.  I 

123.4 

63  19.9 

121.  6 

63  54-  6 

119.  8 

30 

20 

63  20.  5 

130-3 

64  01.  2 

128.  7 

64  40.  8 

127.  0 

65  19.  2 

125.  I 

65  56.  2 

123.  2 

20 

10 

65  05.  8 

134-5 

65  49.  4 

132.8 

66  31.8 

131.  0 

67  12.  9 

129.  2 

67  52.8 

127.  2 

10 

1    00 

66  43-  8 

139-  I 

67  30.  I 

137-4 

68  15.  5 

135-7 

68  59.  8 

133-9 

69  42.  8 

131-9 

1 

00 

0    50 

68  12.  2 

144-  3 

69  01.  8 

142.8 

69  50.  2 

141.  I 

70  37.  8 

139-3 

71  24.  2 

137-4 

0 

50 

40 

69  29.  4 

150-3 

70  21.  8 

148.9 

■71  13.8 

147.4 

72  04.  9 

145-7 

72  55-  I 

143-  9 

40 

30 

70  32.9 

156.9 

71  28.  2 

155-8 

72  23.  5 

154-  5 

73  17-8 

153-  0 

74  II- S 

151- 5 

• 

30 

20 

71  20.  4 

164.  2 

72  18.  2 

163-3 

73  15-9 

162.  4 

74  13-  2 

161.  3 

75  lo-  2 

160.  I 

20 

10 

71  50.0 

172.  0 

72  49-  3 

171- 5 

73  48.  7 

171.  0 

74  48.  0 

170.4 

75  47-3 

169.8 

10 

0    00 

72     0. 0 

180.  0 

73     0.0 

180.  0 

74    0.0 

180.  0 

75     0.0 

180.  0 

76    0. 0 

180.0 

0 

00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5" 

6° 

7° 

8° 

9° 

i 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

1 

1 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0      '/ 

0 

h. 

m. 

1 
i 

6 

10 

• 

0  06.  5 

81.6 

0  25.3 

80.  7 

6 

10 

6 

00 

1  32.6 

85-3 

I  51.0 

84.3 

2  09.  5 

83.4 

2  27.9 

82.4 

2  46.3 

81.4 

6 

00 

5 

50 

3  54-8 

86.0 

4  13-  I 

85.0 

4  31-2 

84.1 

4  49-4 

83.1 

5  07-4 

82.2 

5 

50 

40 

6  17.2 

86.8 

6  35-2 

85.8 

6  53-2 

84-8 

7  II.  2 

83-9 

7  28.9 

82.9 

40 

30 

8  39.6 

87.6 

8  57.6 

86.6 

9  15-4 

85.6 

9  33-1 

84.6 

9  50-5 

83.6 

30 

20 

II  02.3 

88.3 

II  20.  I 

87-3 

II  37-7 

86.3 

II  55-3 

85.4 

12  12.  5 

84.4 

20 

10 

13  24.8 

89.0 

13  42.  7 

88.0 

14  00.  2 

87.1 

14  17-  4 

86.1 

14  34-  5 

85.1 

10 

5 

00 

IS  47-  5 

89.8 

16  05.  2 

88.8 

16  22. 7 

87.8 

16  39.  9 

86.8 

16  56.  8 

85.8 

5 

00 

4 

50 

18  10.  I 

90.  6 

18  27.9 

89.6 

18  45-2 

88.6 

19  02.  3 

87-5 

19  19.  I 

86.5 

4 

50 

40 

20  32.  8 

91.4 

20  50.  5 

90.4 

21  07.9 

89-3 

21  24.  9 

88.3 

21  41.  5 

87-3 

40 

30 

22  55-4 

92.  2 

23  13-  I 

91.  I 

23  30-  6 

90.  I 

23  47-  5 

89.0 

24  04.  0 

88.0 

30 

20 

25  17- 9 

93- 0 

25  35-7 

91.9 

25  53-2 

90.9 

26  10.  2 

89.8 

26  26.  7 

88.7 

20 

10 

27  40.  2 

93-8 

27  58.  2 

92.7 

28  15.8 

91.7 

28  32.  8 

90.  6 

28  49.  2 

89-5 

10 

4 

00 

30  02.  6 

94-7 

30  20.  7 

93-6 

30  38-  3 

92.5 

30  55-  5 

91-4 

31  12.0 

90.3 

4 

00 

3 

50 

32  24.6 

95-7 

32  43-  I 

94-5 

33  00.  8 

93-3 

33  i8.o 

92.  2 

33  34-  6 

91.  I 

3 

50 

40 

34  46.  5 

96-5 

35  05-  2 

95-4 

35  23-2 

94-2 

35  40.  6 

93- 0 

35  57-2 

91-9 

40 

30 

37  08.  0 

97-5 

37  27.1 

96-3 

37  45-4 

95-1 

38  02.  9 

93-9 

38  19-  7 

92.7 

30 

20 

39  29-3 

98.6 

39  48.  7 

97-3 

40  07.  3 

96.  I 

40  25.  2 

94-9 

40  42.  3 

93-6 

20 

10 

41  50.2 

99-7 

42  10.  I 

98.4 

42  29.  0 

97.1 

42  47-  2 

95-9 

43  04-  5 

94-5 

10 

3 

00 

44  10.  6 

100.  8 

44  31-0 

99-5 

44  50-4 

98.2 

45  09-  0 

96.9 

45  26.  6 

95-5 

3 

00 

2 

50 

46  30-  3 

102.  I 

46  51-  5 

100.  7 

47   II- 4 

99-3 

47  30-  4 

97-9 

47  48.  4 

96-5 

2 

50 

40 

48  49.  5 

103.4 

49  II- 2 

102.  0 

49  31-9 

100.  6 

49  51-  5 

99.  I 

50  10.  0 

97-6 

40 

30 

51  o/-  9 

104.  9 

51  30-4 

103.4 

51  51-9 

lOI.  9 

52   12.  I 

100.  4 

52  31-2 

98.8 

30 

20 

53  25.3 

106.5 

53  48.  7 

105.  0 

54  II-  0 

103.4 

54  32.  2 

loi.  8 

54  52-  I 

100.  I 

30 

10 

55  41-4 

108.3 

56  06.  0 

106.  6 

56  29.  4 

105.  0 

56  51-4 

103-3 

57  12- 0 

loi.  5 

10 

3 

00 

57  56.  I 

no.  2 

58  22.  0 

108.5 

58  46.  6 

106.  8 

59  09-  8 

105.0 

59  31-6 

103.2 

2 

00 

1 

50 

60  08.  8 

112.  4 

60  36.  2 

no.  7 

61  02.  4 

108.8 

61  26.  9 

106.  9 

61  49.  7 

105.  0 

1 

50 

40 

62  19.  6 

115.  0 

62  48.  7 

113-1 

63  16.  5 

III.  I 

63  42.  6 

109.  I 

64  07.  I 

107.  0 

40 

30 

64  27.2 

117. 9 

64  58.  6 

115- 9 

65  28.  4 

113.  8 

65  56.  4 

III. 7 

66  22.  5 

109.4 

30 

20 

66  31.  s 

121.  2 

67  05-3 

119.  I 

67  37-  3 

116.  9 

68  07.  6 

114.  6 

68  35-  9 

112.  2 

20 

10 

68  31.0 

125.  I 

69  07-  5 

122.  9 

69  42.  4 

120.  6 

70  15-4 

118.  2 

70  46.  2 

115.6 

10 

1 

00 

70  24.  3 

129.7 

71  04.  I 

127-5 

71  42-3 

125-  I 

72   18.8 

122.  5 

72  52.9 

119- 7 

1 

00 

0 

50 

72  09.  s 

135-  3 

72  53-2 

133-  0 

73  35-3 

130-5 

74  15-2 

127.8 

74  53-  2 

124.8  ! 

0 

50 

40 

73  44-  I 

141-9 

74  31-8 

139-7 

75  i8-2 

137-2 

76  03.  I 

134-5 

76  45-  8 

131-5 

40 

30 

75  04.  5 

149.  7 

75  56-  8 

147-7 

76  47-4 

145-5 

77  37-0 

142.9 

78  25.0 

140.  0 

30 

20 

76  06.  6 

IS8.  8 

77  02.6 

157-3 

77  58-0 

155-4 

78  52-  9 

153-4 

79  46.  5 

151.  0 

20 

10 

76  46.  4 

169.  0 

77  45-  3 

168.2 

78  44-0 

167.  2 

79  42.  5 

166.  0 

80  40.  8 

164.  6 

10 

0 

i 

00  1 

1 

77     o-o 

180.  0 

78     0.  0 

180.  0 

79    0.0 

180.  0 

80    0. 0 

180.  0 

81     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azirtiuths  are  reckoned  from  South  to  West. 


I90  lATITTJDE  18°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


* 

10° 

11° 

12° 

13° 

14° 

1 

Hour 
Angle. 

Hour 
Angle. 

Alt.    Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o    / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6  10 

o  44.  o 

79-7 

I  02.  6 

78.8 

I  21.  4 

77.8 

I  40.  I 

76.9 

I  58-7 

75-9 

i 

i 

1 
1 

6 

1 

10 

6  00 

3  04-5 

80.5 

3  22.8 

79-5 

3  41.0 

78.6 

3  59-1 

77.6 

4  17-2 

76.7 

<  6 

00 

5  50 

5  25-4 

81.2 

5  43- 0 

80.3 

6  01.  I 

79-3 

6  18.7 

78.3 

6  36.2 

77-4 

.   5 

50 

40 

7  46.5 

82.0 

8  04.  I 

81.0 

8  21.3 

80.0 

8  38.6 

79.  I 

8  55-6 

78.1 

40 

_  -     1 

30 

10  07.  9 

82.7 

10  25.  0 

81.7 

10  42.  0 

80.7 

10  58.  8 

79.8 

II  15.4 

78.8 

30 

20 

12  2^.  5 

83-4 

12  46.  4 

82.4 

13  02.  9 

81.4 

13  19-3 

80.5 

13  35-  5 

79-  5 

20  ! 

10 

14  51-3 

84.  I 

15  07.8 

83.1 

15  24.2 

82.1 

15  40.  I 

81.  I 

15  55-9 

80.  I 

10 

5  00 

17  13.2 

84.8 

17  29.  6 

83.8 

17  45-6 

82.8 

18  01.  2 

81.8 

18  16.6 

80.8 

1  5 

00 

4  50 

19  35-4 

85-5 

19  51-4 

84-5 

20  07.  2 

83-5 

20  22.  6 

82.4 

20  37-5 

81.4 

!  4 

50 

40 

21  57-7 

86.2 

22  13.  6 

85.2 

22  29.  0 

84.  I 

22  44.  0 

83-1 

22  58.6 

82.0 

40 

30 

24  20.  2 

86.9 

24  35-  8 

85- 9 

24  51-  I 

84.8 

25  05-7 

83-7 

25  20.  I 

82.6 

30  1 

30 

26  42.  6 

87.7 

26  58.  I 

86.6 

27  13-  I 

85-5 

27  27.7 

84.4 

27  41.6 

83-3 

20 

10 

29  04.  2 

88.4 

29  20.  5 

87-3 

29  35-4 

86.2 

29  49.  8 

85.1 

30  03-  4 

83-9 

10 

4  00 

31  27.8 

89.  I 

31  43-  I 

88.0 

31  57-8 

86.9 

32  II.  9 

85-7 

32  25.4 

84.6 

4 

00 

3  50 

33   50-4 

89.9 

34  05.  7 

88.7 

34  20.  4 

87.6 

34  34-  2 

86.4 

34  47-4 

85.2 

3 

1 

50 

40 

36  13-  I 

90.7 

36  28.4 

89-5 

36  42.  8 

88.3 

36  56-  7 

87.0 

37  09-  7 

85.8 

40  ! 

30 

38  35-  7 

91- 5 

38  51-0 

90.  2 

39  05-  5 

89.0 

39  19-  I 

87.7 

39  32- 0 

86.5 

1 

30  1 

20 

40  58.  4 

92-3 

41  13.8 

91.  0 

41  28.  I 

89.7 

41  41.  7 

88.4 

41  54-4 

87.1 

1 

20    : 

10 

43  20.8 

93-2 

43  36.  3 

91.9 

43  50-  7 

90-5 

44  04.4 

89.  I 

44  16.  9 

87.8 

10  1 

I 

3  00 

45  43-  2 

94.1 

45  58-9 

92.7 

46  13.4 

91-3 

46  27.  0 

89.9 

46  39-  5 

88.5 

3 

00  ' 

2  50 

48  05.  3 

95-1 

48  21.  2 

93-6 

48  36.  0 

92.  2 

48  49-  8 

90.7 

49  02.  I 

89.  2 

|« 

50 

40 

50  27.4 

96.  I 

50  43-  6 

94.6 

50  58-  5 

93- I 

51  12.3 

91- 5- 

51  24.8 

90.  0 

i 

40 

30 

52  49.  0 

97-3 

53  05-  5 

95-7 

53  21.0 

94.  I 

53  34-  9 

92.4 

53  47-  4 

90.8 

i 

i 

30 

20 

55  IO-4 

98-5 

55  27-6 

96.8 

55  43-  0 

95-1 

55  57-3 

93-3 

56  10.  I 

91.  6 

1 

20 

10 

57  3^-3 

99.8 

57  49-  0 

98.0 

58  05.  0 

96.  2 

58  19-8 

94.4 

58  32-6 

92-5 

10 

2  00 

59  51-  5 

loi.  3 

60  10.  0 

99.4 

60  26.  7 

97-5 

60  41.  8 

95-5 

60  55.  2 

93-5 

'  2 

00 

1  50 

62  II.  0 

103.  0 

62  30.  4 

100.  9 

62  47.  9 

98.9 

63  03. 8 

96.7 

63  17-  5 

94.6 

1 

50 

40 

64  29.  4 

104.9 

64  50.  I 

102.  7 

65  08.  5 

100.  5 

65  25.1 

98.  I 

65  39-  5 

95-8 

40 

30 

66  46.  5 

107.  I 

67  08.  6 

104.  7 

67  28.4 

102.3 

67  46.  0 

99.8 

68  01.  0 

97-2 

30 

30 

69  01.  9 

109.7 

69  25.  8 

107.  I 

69  47.  2 

104.  5 

70  06.  2 

lOI.  7 

70  22.  7 

98.8 

20 

10 

71  14.6 

112.  9 

71  41.0 

no.  0 

72  04.  5 

107.  I 

72  25.2 

104.  0 

72  43-2 

100.8 

10 

1  00 

73  24.3 

116.  8 

73  56.3 

113.  6 

74  19-6 

no.  4 

74  42.  7 

106.  9 

75  02.  7 

103-3 

1 

00 

0  50 

75  29-  4 

121.  8 

76  01.  7 

118.  3 

76  31-4 

114.  7 

76  58.  0 

no.  8 

77  20.3 

106.  6 

0 

50 

40 

77  25.  8 

128.  2 

78  03.  6 

124.  5 

78  37-  9 

120.  5 

79  09.  0 

116.  0 

79  35-6 

III.  I 

40 

30 

79  II.  0 

136.8 

79  54-  4 

132.9 

80  35-7 

128.6 

81  12.  7 

123.6 

81  45-  0 

118.  0 

30 

20 

80  38.  6 

148.  I 

81  29.3 

144.7 

82  17.8 

140-  5 

83  03.  4 

135- 4 

83  44-8 

129.  0 

20  i 

10 

81  38.  4 

162.8 

82  35-  6 

160.  6 

83  32-  0 

157-7 

84  27.  0 

153-9 

85  20.  0 

148.7 

10  ! 

1 

0  00 

82  0. 0 

180.  0 

83  0.0 

180.  0 

84  0.  0 

180.0 

85  0.0 

180.  0 

86  0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risins  or  East  of  the  meridian,  the  tabulated  azimuths  arc  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6  30 
6  10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


2 
1 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0  00 


15° 


Alt. 


2  17.  2 

4  35-  2 

6  53-7 

9  12.5 

II  31.8 

13  51-4 
16  II.  4 

18  31.6 
20  52.  I 
23  12.  8 
25  33-  8 
27  55-  I 
30  16.  5 

32  38.  2 
34  59-  9 
37  21.9 
39  44-  o 
42  06.  2 
44  28.5 

46  51.  o 

49  13-  5 

51  36- o 

53  58-  6 

56  21.3 

58  43-  9 

61  06.  6 
63  29.  I 

65  51-  7 
68  14.  o 
70  36.  o 

72  57-  5 

75  18.6 
77  38-  8 

79  57-  3 
82  12.  5 
84  20.  7 
86  09.  5 


87 


o.  o 


Az. 


75- o 

75-7 
76.4 
77.  I 
77.8 

78.5 
79.  I 

79.8 
80.4 

81.  o 
81.6 

82.  2 
82.8 

83-4 
84.0 
84.6 
85.2 
85.8 
86.4 

87.0 

87.7 
88.4 

89.  I 
89.8 

90.  6 
• 

91-5 
9--  4 
93-4 
94.  6 

95-9 
97.6 

99.6 
102.  2 
105.9 
III.  6 
121.  3 
141.  o 


16° 


180.  o 


Alt. 


o  i».  9 

2  35-8 

4  53-  1 
7  II.  I 

9  29- 3 

II  48.  o 

14  07.  I 

16  27.  o 

18  46.  3 
21  06.  4 
23  26.  6 

25  47-  2 
28  08.  o 
30  29.  I 

32  50-  3 
35  "-8 
37   33-4 

39  55-  2 
42  17.  I 

44  39-  2 

47  01.  3 
49  23-  2 
51  46.  o 
54  08.  6 
56  31-  ° 
58  53-  9 

61  16.  2 

63  39-  o 
66  01.  6 
68  24.  5 
70  46.  7 
73  09.  2 

75  31-  I 
77  53- o 
80  13.  7 

82  33-  5 
84  49.  o 
86  53.  o 


88  o.  o 


Az. 


73-3 
74- o 

74.8 

75-5 
76.  2 

76.8 

77-5 
78.1 

78.7 

79-3 
79-9 
80.5 

81.  I 
81.6 

82.  2 
82.8 
83-4 
83-9 
84.5 
85.1 

85.6 
86.  2 
86.8 

87.4 
88.0 
88.7 

89.4 

90.  2 

91.  o 
91.9 
92.9 
94.  I 

95-7 
97.6 
100.3 
104.  5 
112.  o 
129.  6 


17^ 


Alt. 


180.  o 


o  38.  I 
2  54.2 

5  II-  o 
7  28.  I 

9  45-9 
12  04.  o 

14  22.  6 

16  41.  4 

19  00.  6 
21  20.  I 
23  40.  o 
26  00.  o 
28  20.  5 
30  40.  9 

33  oi-  9 
35  22.8 
37  44-  I 
40  05.  4 
42  27.  I 
44  48.  7 

47  10.  6 
49  32-  5 
51  54-  8 
54  16.  8 
56  39-  3 
59  oi-  5 

61  24.  I 

63  46.  5 
66  09.  3 
68  31.8 
70  54-  5 
73  17-0 

75  39-  8 
78  02.  3 
80  24.  7 
82  46.  5 
85  07.  6 
87  24.  9 


89 


o.  o 


Az. 


18° 


72-3 
73-  I 

73-8 

74-5 
75-2 
75-8 
76-5 

77-  I 

77-7 
78-3 
78.9 
79-4 
80.0 
80.5 

81.  I 
8i.  6 

82.  I 
82.6 
83-1 
83-7 

84.2 

84-7 
85.2 

85-7 
86.  2 

86.8 

87.4 
87.9 
88.5 
89.  2 

89.9 
90.8 

91.7 
92.9 

94-5 
96.8 

lOI.  I 

112.  4 


Alt. 


180.  o 


o  57.2 
3  12-7 

5  28.8 
7  45-2 
10  02.  4 
12  19.  8 
14  37-8 
16  56.  o 

19  14.  7 
21  33-6 

23  53-  o 
26  12.  4 
28  32.  3 

30  52-3 

33  12-  8 
35  33-2 
37  54-  I 
40  15.  o 
42  36.  2 

44  57-3 

47  18-9 
49  40-  4 
52  02.  I 

54  23.  9 
56  45-  9 
59  07-  9 

61  30.  I 

63  52-  2 
66  14.  7 
68  37.  o 

70  59-  4 
73  21.8 

75  44-4 
78  07.  o 
80  29.  3 
82  52.  o 
85  14.  6 
87  37-  2 


90  o.  o 


Az. 


71.4 
72.  I 

72.8 

73-5 
74.  2 

74-8 

75-5 
76.  I 

76.7 

77-3 
77.8 

78-3 
78-9 
79-4 

79-9 
80.4 
80.9 

81-3 
81.8 
82.3 

82.  7 

83-1 
83.6 
84.0 
84.4 
84.9 

85- 3 
85-7 
86.  I 

86.  5 
86.9 
87-3 

87.7 

88.  I 
88.5 

.88.8 

89.  2 
89.6 


Ind. 


lO'^ 


Alt. 


I  16.  4 
3  31-  I 

5  46.5 
8  02.  2 

10  18.  6 
12  35-3 
14  52-  7 
17  10.3 

19  28.  3 
21  46.  6 
24  05.  4 
26  24.  3 
28  43.  6 
31  03-  2 

33  23-  o 
35  42-9 
38  03.  2 
40  23.  6 
42  44.  2 

45  04-  9 

47  25.  9 

49  46.  8 

52  08.  2 

54  29.  4 

56  50-  9 

59  12.  2 


61  34.0 

63  55-  6 
66  17.  5 
68  39.  2 
71  01.  2 
73  22.  7 

75  44-  9 
78  06.  2 
80  27.  8 
82  48.  3 
85  09.  2 
87  25.6 


89 


o.  o 


Az. 


70.4 

71.  2 

71.9 

72.  6 
73-2 
73-8 
74-5 
75-1 

75-6 
76.  2 
76.7 
77-2 

77-7 
78.  2 

78.7 
79-2 
79-6 
80.0 
80.4 
80.9 

81-3 
81.6 
82.  o 
82.3 
82.6 
82.9 

83-2 

83-4 
83.6 

83-7 
83.8 
83-8 

83.6 
83.2 
82.  4 
80.8 

77-3 
66.7 


o.  o 


Hour 
Angle. 


h.  m. 


6  20 
6  10 

6  00 
5  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 


3 

00 

2 

50 

40 

30 

20 

10 

2 

00 

1 

50 

40 

30 

20 

10 

1 

00 

0 

50 

40 

30 

20 

10 

0  00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Soath  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  f  rora  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  18°.     DECI.INATION  SAME  NAME  AS  LATITUDE. 


1 

20° 

21° 

22° 

23° 

24= 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o    / 

0 

0   / 

0 

0   / 

0 

0   / 

• 

0 

0   / 

0 

h. 

m. 

6  30 

0  02.  2 

66.8 

0  22.  2 

65-  9 

0  42.  2 

64.9 

6 

30 

20 

I  35-6 

69-5 

I  54.8 

68.5 

2  13.8 

67.6 

2  32.9 

66.6 

2  51.9 

65-7 

20 

10 

3  49- S 

70.  2 

4  07.7 

69.  2 

4  26.  0 

68.3 

4  44. 1 

67-3 

5  02.2 

66.4 

10 

6  00 

6  04.  o 

70.9 

6  21.5 

69.9 

6  38.9 

69.  0 

6  56.1 

68.0 

7  13-2 

67.1 

6 

00 

5  50 

8  19.2 

71.6 

835-7 

70.  6 

8  52.2 

69.6 

9  08.7 

68.  7 

9  24.8 

67.7 

5 

50 

40 

10  34-  7 

72.2 

10  so-  S 

71-3 

II  06.  3 

70-3 

II  21.8 

69-3 

II  37-2 

68.3 

40 

30 

12  50.  7 

72.8 

13  05-  8 

71.9 

13  20.  7 

70.9 

13  35-  5 

69.9 

13  49-  9 

68.9 

30 

20 

IS  07.  3 

73-5 

15  21.7 

72.5 

IS  35-9 

71-5 

IS  49-  7 

70.  4 

16  03.  3 

69.  4 

20 

10 

17  24.  2 

74.0 

17  38.  0 

73- 0 

17  51-2 

72.  0 

18  04.  3 

71.  0 

18  17.  I 

69.9 

10 

5  00 

19  41.  7 

74.6 

19  54.  6 

73-6 

20  07.  2 

72- s 

20  19.  4 

71-5 

20  31.3 

70.4 

5 

00 

i    50 

21  59-3 

75-  I 

22  II.  6 

74-  I. 

22  23.  4 

73-0 

22  34.  8 

72.  0 

22  45.  8 

70.9 

4 

50 

40 

24  17.  4 

75-6 

24  28.  9 

74-  6 

24  40.  0 

73- S 

24  50.  6 

72.4 

25  00.  8 

71-3 

40 

30 

26  35-  7 

76.  I 

26  46.  6 

75-  I 

26  56.  9 

73-9 

27  06.  8 

72.8 

27  16.  I 

71-7 

30 

20 

28  54.  4 

76.6 

29  04.  6 

75-5 

29  14.  2 

74-4 

29  23.  3 

73-2 

29  31.8 

72.1 

20 

10 

31  13-3 

77.1 

31  22.7 

75-9 

31  3"i-7 

74-8 

31  39-  9 

73-6 

31  47-  6 

72.5 

10 

4  00 

33  32-  5 

77-5 

33   41.3 

76.3 

33   49-  S 

75-2 

33   56-9 

74-  0 

34  03.  7 

72.8 

4 

00 

3  50 

35  52-0 

77.9 

36  00.  I 

76.7 

36  07.  s 

75-5 

36  14-  S 

74-3 

36  20.  2 

73-  I 

3 

50 

40 

38  II.  5 

78.4 

38  19.0 

77-  I 

38  25.  7 

75-8 

3831-6 

74.6 

38  36.  6 

73-3 

40 

30 

40  31.  4 

78.7 

40  38.  I 

77-4 

40  44.  I 

76.1 

40  49.  2 

74-8 

40  53-  3 

73-5 

30 

20 

42  51-3 

79.  I 

42  57-4 

77-7 

43  02.  7 

76.4 

43  06.  9 

75- 0 

43  10-  2 

73-7 

20 

•  10 

45  II- 6 

79-5 

45  i6-9 

78.0 

45  21.4 

76.6 

45  24-  8 

75-2 

45  27. 1 

73-8 

10 

3  00 

47  31-8 

79.8 

47  36.  6 

78.3 

47  40.  3 

76.8 

47  42.  7 

75-3 

47  44.  I 

73-9 

3 

00 

2  50 

49  52.  2 

80.  I 

49  56.  2 

78.5 

49  59-  I 

77.0 

50  00.  8 

75-4 

50  01.  I 

73-9 

2 

50 

40 

52  12.9 

80.3 

52  16.  I 

78.7 

52  18.  2 

77-1 

52  18.  8 

75-4 

52  18.  I 

73-8 

40 

30 

54  33-  6 

80.6 

54  36-  I 

78.9 

54  37-  2 

77-1 

54  36-  9 

75-4 

54  35-  I 

73-7 

30 

20 

56  54-  4 

80.8 

56  56.  0 

79.0 

56  56-  3 

77-  I 

56  54-  9 

75-3 

56  51-9 

73-4 

20 

10 

59  15-2 

81.0 

59  16.0 

79.0 

59  15-  2 

77.0 

59  12-  7 

75-1 

59  08.  5 

73-1 

• 

10 

2  00 

61  36.  I 

81.  I 

61  36.  I 

79.  0 

61  34-  3 

76.9 

61  30.  6 

74.8 

61  24.  9 

72.7 

2 

00 

1  50 

63  57-  0 

81.  I 

63  56-  I 

78.9 

63  53-  2 

76.6 

63  48.  I 

74-3 

63  41.  0 

72.  I 

1 

50 

40 

66  18.  0 

81.  I 

66  16.  0 

78.6 

66  II.  8 

76.  2 

66  05.  2 

73-7 

65  56-  3 

71-3 

40 

30 

68  39.  0 

81.  0 

68  35-  7 

78.2 

68  30.  2 

75-5 

68  22.  0 

72.8 

68  II.  0 

70.  2 

30 

20 

70  59-  7 

80.  7 

70  55-4 

77-  7 

70  48.  I 

74.7 

70  37.  7 

71.7 

70  24.  6 

68.8 

20 

10 

73  20.  5 

80.3 

73  14-5 

76.8 

73  05-  2 

73-5 

72  52.7 

70.  I 

72  36-  7 

66.9 

10 

1  00 

75  40.  9 

79.6 

75  33-  I 

75-6 

75  21.4 

71.8 

75  05-  6 

67.9 

74  46.  6 

64.3 

1 

00  1 

0  50 

78  01.  2 

78.5 

77  50-  7 

73-7 

77  35-  7 

69.  2 

77  i6-  7 

64.8 

76  53-  3 

60.  7 

0 

50 

40 

80  20.  4 

76.5 

80  06.  6 

70.  7 

79  47-  5 

65-  4 

79  22.  8 

60.  2 

78  54-  S 

55-6 

40  1 

30 

82  38.  0 

73.0 

82  i9i  0 

6s.  8 

81  54.0 

59-2 

81  23.  0 

53-3 

80  47.  0 

48.  I 

30 

20 

84  52.  0 

66.3 

84  24.  8 

56.7 

83  49-  7 

48.8 

83  08.  9 

42.3 

82  24.  0 

37.0 

20 

10 

86  54.  3 

49.4 

86  11.  I 

37-7 

85  21.7 

30.0 

84  28.  7 

24.7 

83  33-  8 

20.8 

10 

0  00 

88  0.0 

0.  0 

87  0.  0 

0.  0 

86  0.  0 

0.0 

85  0.  0 

0.  0 

84    0.  0 

0.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  t«  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

• 

0       / 

0 

h«  nu 

6 

1 

00 

0  00.  0 

90.  0 

6    00 

5 

50 

2  22.  6 

90.8 

2  04.  I 

91.8 

I  45-5 

92.7 

I  26.8 

93-6 

I  08.  I 

94.6 

5    50 

40 

4  45-3 

91.  6 

4  26.  6 

92.5 

4  07.  9 

93-5 

3  49-  I 

94-4 

3  30-3 

95-4 

40 

30 

7  07-9 

92-3 

6  49-  I 

93-2 

6  30.2 

94.  2 

6  II.  2 

95-2 

5  52-2 

96.  2 

30 

20 

9  30-4 

93-  I 

9  II- 4 

94-  I 

8  52.4 

95-  0 

8  33-2 

96.  0 

8  13.9 

97.0 

20 

10 

II  52.8 

93-9 

II  33-7 

94.9 

II  14.5 

95-8 

10  55-  I 

96.8 

10  35-  4 

97.8 

10 

5 

00 

14  15.  0 

94-7 

13  55-8 

95-7 

13  36.  2 

96.7 

13  16-5 

97-7 

12  56.  6 

98.6 

5    00 

4 

50 

16  37.  I 

95-6 

16  17.6 

96-5 

15  57-9 

97-5 

15  37-8 

98-5 

IS  17-4 

99-5 

4    50 

40 

18  59.  0 

96.4 

18  39.  I 

97-4 

18  19.  I 

98.4 

17  58-  7 

99-4 

17  38-  0 

100.  4 

40 

30 

21  20.  6 

97-3 

21  00.  6 

98-3 

20  40.  0 

99-3 

20  19.  2 

100.3 

19  58-  I 

loi.  3 

30 

20 

23  41.  9 

98.2 

23  21.4 

99.2 

23  00.  6 

100.  3 

22  39.  4 

101.3 

22  17.  7 

102.3 

20 

10 

26  03.  0 

99.  I 

25  42.  I 

100.  2 

25  20.  8 

lOI.  2 

24  59-  I 

102.3 

24  36.  8 

103-3 

10 

4 

00 

28  23.  6 

100.  I 

28  02.  3 

lOI.  2 

27  40.  5 

102.  2 

27  18.  2 

103-3 

26  55.  4 

104.3 

4    00 

3 

50 

30  43-  9 

lOI.  I 

30  22.  0 

102.  2 

29  59.  6 

103.3 

29  36.  8 

104-4 

29  13-3 

105.  4 

3    50 

40 

33  03-  5 

102.  2 

32  41.  I 

103-3 

32  18.  I 

104.4 

31  54-  6 

105-5 

31  30-  5 

106.  6 

40 

30 

35  22.6 

103- 3 

34  59-  6 

104.4 

34  36-  0 

105.6 

34  II- 7 

106.  7 

33  46-  8 

107.8 

30 

20 

37  41-  I 

104.  5 

37  17-3 

105-7 

36  52- 9 

106.8 

36  27.8 

108.0 

36  02.  I 

109.  I 

20 

10 

39  58.  8 

105.8 

39  34-  2 

107.  0 

39  09-  0 

108.  2 

38  43-  I 

109.4 

38  16.3 

no.  5 

10 

3 

00 

42  15.6 

107.  2 

41  50-  2 

108.  4 

41  23.9 

109.  6 

40  57-  0 

no.  8 

40  29.  3 

112.  0 

3    00 

2 

50 

44  31-4 

108.  6 

44  04-  9 

109.9 

43  37-  8 

III.  I 

43  09-  7 

112.  3 

42  40.  9 

113-5 

2    50 

40 

46  45.  9 

1X0.  2 

46  18.  4 

III.  5 

45  50.0 

112.  8 

45  20.  8 

114.  0 

44  50-8 

115-3 

40 

30 

48  59.  0 

III.  q 

48  30-  3 

113- 3 

48  00.  8 

114.  6 

47  30-  2 

115- 8 

46  58.  8 

117.  I 

30 

20 

51   10.5 

113.  8 

50  40.  5 

115.2 

50  09.  3 

116.  5 

49  37-  4 

117.  8 

49  04-  7 

119.  I 

20 

10 

53  19-8 

115- 9 

52  48.  4 

117-3 

52  15-9 

118.  7 

51  42.4 

120.  0 

51  08.  0 

121.  3 

10 

2 

00 

55  27.0 

118.  2 

54  53-  8 

119.  6 

54  19-  5 

121.  0 

53  44-3 

122.  4 

53  08.  3 

123.8 

2    00 

1 

50 

57  31-2 

120.  7 

56  56-  2 

122.  2 

56  20.  I 

123-7 

55  43-  0 

125.  I 

55  05-  0 

126.  5 

1    50 

40 

59  32-  2 

123-5 

58  55-  I 

125.  I 

58  16.  9 

126.  6 

57  37-6 

128.  0 

56  57-  7 

129.  4 

40 

30 

61  28.  8 

126.  7 

60  49.  5 

128.3 

60  09.  0 

129.8 

59  27-  6 

131.  2 

58  45-  4 

132.6 

30 

20 

63  20.  5 

^3°-3 

62  38.  7 

131- 9 

61  55-  7 

133-4 

61  12.  0 

134.8 

60  27.  3 

136.  2 

20 

10 

65  05.  8 

134-5 

64  21.  4 

136.0 

63  35-  9 

137-5 

62  49.  5 

138.9 

62  02.  5 

140.  2 

10 

1 

00 

66  43.  8 

139- I 

65  56-  3 

140.  6 

65  08.  I 

142.  I 

64  19.  I 

143-4 

63  29.  4 

144.7 

1     00 

0 

50 

68  12.  2 

144-3 

67  22.  0 

145-8 

66  30.  9 

147- I 

65  30-  I 

148.  4 

64  46.  8 

149-6 

0    50 

40 

69  29.  4 

150-3 

68  36.  0 

151.  6 

67  42-  3 

152.8 

66  48-  I 

153- 9 

65  53-  4 

154-9 

40 

30 

70  32.9 

156.  9 

69  37.  0 

158-0 

68  41.  0 

159.0 

67  44-  2 

159.  9 

66  47.  4 

160.  7 

30 

20 

71  20.  4 

164.  2 

70  22.  4 

164.9 

69  24.  2 

165.  6 

68  25.  7 

166.3 

67  27.2 

166.  9 

20 

10 

71  50.0 

172.0 

70  50-  5 

172.4 

69  51.  0 

172.7 

68  51.  4 

173- I 

67  51-8 

173-4 

10 

0 

00 

72     0. 0 

180.  0 

71     0. 0 

180.  0 

70    0.  0 

180.  0 

69     0.  0    iSo.  0 

68     0.0 

180.  0 

0     00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  m.eridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

,0 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5    50 
40 
30 
20 
10 

o  49-5 
3  11-4 
5  33- o 
7  54-5 
lo  15.6 

95-5 
96-3 
97-1 
97-9 
98.8 

0  30 
2  52 
5  13 
7  34 
9  55 

8 

4 
8 

9 

7 

96- S 

97-3 
98.1 

98.9 

99.8 

0  12.  0 
2  33-4 
4  54-4 
7  15-2 
9  35-6 

97-4 
98.2 
99.0 
99.8 
100.  6 

2  14.3 
4  35-  I 
6  55-4 
9  IS- 4 

99.2 
100.  0 
100.  8 
loi.  6 

I  55.3 
4  15.4 
6  35-5 
8  54-9 

100.  I 
100.  9 
loi.  7 
102.  5 

5     50 
40 
30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

12  36.  5 
14  56.  9 
17  17.0 
19  36.  7 

21  55-8 
24  14.3 

99.6 

100.  5 

101.  4 

102.3 

103-3 
104.3 

12  16.  I 
14  36.  2 

16  55-  7 
19  14.  8 

21  33-4 
23  51-2 

100.  6 
loi.  4 
102.  4 

103.3 
104-3 
105.3 

"  55-6 
14  15.  I 
16  34.  2 
18  52.  8 
21  10.  7 
23  27.9 

loi.  5 
102.  4 

103-3 
104.3 

105-3 
106.3 

II  34-8 

13  53-9 
16  12.  4 

18  30.  4 

20  47.  7 

23  04.  2 

102.  5 
103.4 
104.3 
105-3 
106.  3 
107.3 

II  13-9 
13  32-  4 
15  50-4 
18  07.  6 
20  24.3 
22  40.  I 

103.4 
104.3 

105.  2 

106.  2 

107.  2 
108.3 

5    00 
4    50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

26  32.  2 
28  49.  4 
31  05-8 
33  21.2 
35  35-  7 
37  49-  0 

105.4 
106.5 
107.7 
108.  9 
no.  2 
III.  6 

26  08.  5 
28  25.  I 
30  40.  6 
32  55-  2 
35  08.  8 
37  21.  I 

106.  4 

107-5 
108.  7 
no.  0 

111.  3 

112.  8 

25  44-  5 
28  00.  2 

30  15-  0 
32  28.  7 

34  41-  3 

36  52-  5 

107.4 
108.5 
109.7 

111.  0 

112.  4 

"3-9 

25  20.  I 

27  34.  9 
29  48.  8 
32  01.  6 

34  13.  2 
36  23.  4 

108.  4 

109.  6 
no.  8 
n2.  I 

"3-5 
115.  0 

24  55-  2 
27  09.  2 
29  22.  2 

31  33-9 
33  44.  6 
35  53-6 

109.4 
no.  6 
III.  8 
113.1 

"4-5 
116.  0 

4     00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

40  00.  9 
42  II.  3 
44  20.  I 
46  26.  8 
48  31.  I 
50  32.  8 

113.  I 

114.  7 
116.  5 

118.  4 
120.  4 
122.  6 

39  31-9 
41  41.  I 

43  48-  5 
45  53-  8 
47  56-6 
49  56-  6 

"4-3 
"5-9 
"7-7 
119.  6 
121.  6 
123.9 

39  02.  2 
41  10.  2 
43  16.2 
45  20.  2 
47  21.4 
49  19-  7 

"5-4 

117.  0 

118.  8 
120.  7 
122.8 
125.  I 

38  31-9 
40  38.  6 

42  43-  4 
44  45-8 
46  45-  5 
48  42.  2 

116.  5 
118.  I 

120.  0 

121.  9 
124.  0 
126.3 

38  00.9 
40  06.  4 
42  09.  8 
44  10.  6 
46  09.  0 
48  03.  8 

117.  6 

"9-3 
121.  I 
123.  I 
125.  2 

127-5 

3     00 
2     50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

52  31-2 
54  26.  0 
56  16.  6 

58  02.  I 

59  41-  8 
61  14-5 

125. 1 

127.7 
130.7 
133-9 
137- 5 
141- 5 

51  53-4 
53  46-  4 
55  34-  8 

57  18.  2 

58  55-  6 
60  25.9 

126.3 
129.  0 
132.0 
135-2 
138.8 
142.7 

51  14-  7 

53  05-  8 

54  52-2 
56  33-  5 

58  08.  6 

59  36.  6 

127.  6 

130.3 
133-2 
136.4 
140.  0 

143-9 

50  35-  4 
52  24-  6 

54  09.  0 

55  48.  3 

57  21.0 

58  47.  0 

128.8 

131- 5 
i3'4-4 
137-6 
141.  I 
145.0 

49  55.4 
51  42.4 

53  25-  2 

55  02.  I 

56  33-  0 

57  56-6 

129.9 

132.6 

135-6 

138-7 
142.  2 

146.  0 

2     00 
1     50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

62  39. 0 

63  54-  I 

64  58.  4 

65  50-  4 

66  28.  5 
66  52.  I 

145-9 

150-7 

155-9 
161.  5 
167.4 
173-7 

61  48.  I 

63  00.  9 

64  13.0 

64  53-  I 

65  29.  8 

65  52-  5 

147.0 

151- 7 
156.8 
162.  2 
167.9 
173-9 

60  56.  5 

62  07.  3 

63  07.  2 

63  56-3 

64  31-0 
64  52-  8 

148.  I 

152.7 
157-6 
162.  9 
168.4 
174.  2 

60  04.  7 

61  13-3 

62  II.  3 

62  58.  0 

63  32.  0 
63  53-0 

149-1 
153-6 

158.  4 

163-5 
168.8 
174.4 

59  12.4 

60  18.  7 

61  15.  2 

62  00.  2 
62  33.  2 
62  53-3 

150.  0 
154-  4 

159-  I 
164.  I 
169.  2 
174.6 

1     00 
0    50 
40 
30 
20 
10 

0    00 

67     0. 0 

180.  0 

66    0. 0 

180.  0 

65     0.  0 

180.  0 

64    0. 0 

180.  0 

63     0.0 

180.  0 

0     00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    40 
30 
20 
10 

I  36.  I 

3  55-9 
6  15-3 
8  34-4 

101.  I 

loi.  9 

102.  7 

103- 5 

I  17.  I 

3  36.3 
5  55-2 
8  13.6 

102.  0 
102.8 
103.6 
104.4 

0  57-9 
3  16.  6 
5  35-0 
7  52-9 

103.0 
103.8 
104.  6 
105.4 

0  38.7 
2  56.8 

5  14-7 
7  31-8 

103.9 
104.  7 

105-5 
106.3 

0  19.5 
2  37.1 
4  54-2 
7  10.7 

104.  8 

105-7 
106.  5 

107.3 

5 

40 
30 
20 
10 

5     00 
4    50 
40 
30 
20 
10 

10  52.  8 
13  10.  6 
IS  28.  0 
17  44.6 
20  00.  5 
22  15.  6 

104.4 

105-3 

106.  2 

107.  2 

108.  2 
109.3 

10  31-  5 
12  48.  7 

IS  05.  5 
17  21.4 

19  36.  5 
21  50-  7 

105- 3 

106.  2 

107.  2 

108.  2 

109.  2 
no.  3 

10  10.  I 
12  26.  6 
14  42.  6 
16  57.8 
19  12.  I 
21  25.5 

106.3 

107.  2 

108.  I 

109.  I 
no.  2 
111.3 

9  48.5 
12  04.  3 

14  19-  5 
16  33-  8 
18  47-  5 
21  00.  I 

107.  2 

108.  I 

109.  I 
no.  I 

111.  I 

112.  2 

9  26.7 
II  41.  8 

13  56-  2 
16  09.  8 
18  22.  5 
20  34.  I 

108.2 
109.  I 
no.  I 

111.  I 

112.  I 

113.  2 

5 
4 

00 
50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

24  29.  8 
26  42.  9 
28  55.  0 

31  05-  s 

33  15-4 
35  23-3 

no.  4 

111.  6 

112.  9 

114.  2 

115.  6 
117.  I 

24  04.  I 
26  16.  4 
28  27.  5 

30  37-  3 
32  45-  7 
34  52-  4 

111.  4 

112.  6 

113- 9 

115.  2 

116.  6 
118.  I 

23  38.  0 

25  49-3 
27  59-  5 
30  08.  2 

32  15-4 
34  20.  9 

112.  4 
113.6 
114.  9 

116.  2 

117.  6 
119.  2 

23  II.  6 
25  21.9 
27  31- 0 
29  38-  6 
31  44.8 

33  49-  0 

113- 4 
114.  6 

115- 9 

117.  2 

118.  6 
120.  2 

22  /\/\.  8 

24  54-  I 
27  02.  2 
29  08.  6 

31  13- 5 
33  16.5 

114- 3 
115- 5 
116.  8 

118.  2 

1 19.  6 
121.  2 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
2     50 
40 
30 
20 
10 

37  29-4 
39  33-  5 
41  35-  5 
43  34-  9 
45  31-5 
47  24.8 

118.  7 
120.  4 
122.  2 
124.  2 
126.3 
128.6 

36  57-  3 
39  00.  I 

41  00.  7 

42  58.  5 
44  53-  6 
46  45.  2 

119.  7 
121.  4 
123.  2 
125.  2 
127.3 
129.  6 

36  24.  6 
38  26.  I 
40  25.  2 
42  21.  6 

44  14-9 
46  04.  9 

120.8 
122.  5 

124-3 
126.3 
128.4 
130-7 

35  51-4 
37  51-4 
39  49.  2 

41  44.0 
43  35-  8 
45  24-  I 

121.  8 

123-5 
125.4 
127.4 
129.5 
131.  8 

35  17-6 
37  16.3 
39  12.6 

41  05.  8 

42  56.  I 
44  42.  6 

122.8 

124-5 

126.  4 
128.4 

130-5 
132-8 

3 
2 

00 
50 
40 
30 
20 
10 

2     00 
1     50 
40 
30 
20 
10 

49  14-  4 

50  59-  9 
52  40.  4 

54  15-4 

55  44-2 
57  05-  S 

131.  I 

133-7 
136-7 
139.8 

143-3 
147.0 

48  33-  I 

50  16.  6 

51  55-  2 

53  28.  3 

54  55-  0 
56  14.  8 

132.  I 
134.8 

137-7 
140.  8 
144.  2 
147.9 

47  51-0 
49  32-  6 

51  09.  4 

52  40.  5 

54  05.  3 

55  22.9 

133-2 

135-9 
138.8 
141.  9 

145-  2 
148.8 

47  08.  4 

48  48.  2 

50  23.  I 

51  52-2 

53  15-  2 

54  30-  9 

134-3 
136.9 
139.8 
142.9 
146.  2 
149.7 

46  25.  3 

48  03.  2 

49  36-  3 

51  03-  5 

52  24.  7 

53  38.  6 

135-3 
137-9 
140.7 

143-8 
147.  I 

150.5 

2 
1 

00 
50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

58  19.  4 

59  24-  0 

60  18.  5 

61  02.  I 
61  34.  I 
6i  53-  5 

151.  0 

155-3 
159.8 
164.  6 
169.  6 
174.8 

57  26.3 

58  29.  I 

59  22.  0 

60  04.  2 
60  35.  I 
60  53-  7 

151.  8 
156.  0 
160.  5 
165.  I 
170.  0 
175-0 

56  32-  8 

57  33-  6 

58  25.  I 

59  06.  0 

59  35-  9 
59  53-9 

152-7 
156.  8 
161.  I 
165-7 
170-3 
175-  I 

55  38-  9 

56  38.  2 

57  28.  I 

58  07.  6 
58  36.  6 
58  54-  I 

153-5 
157-5 
161.  7 
166.  I 
170.  6 
175-3 

54  44-9 

55  42-  4 

56  31-0 

57  09-  2 
57  37-4 
57  54-3 

154.2 
158.  I 
162.  2 
166.5 
170.9 
175-4 

1 
0 

00 
50 
40 
30 
20 
10 

0    00 

62     0. 0 

180.  0 

61     0. 0 

180.  0 

60     0.  0 

180.  0 

59    0.0 

180.  0 

58     0.0 

180.0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19" 

Hour 
Angle. 

Angle.  1 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az, 

Alt. 

Az. 

h. 

1 

1 

m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

1 

0 

0       / 

• 

0 

1 

h. 

; 

1 
1 

m. 

5 

40 

O   OO.  2 

105.  8 

i 

1 

! 

5 

40 

30 

2     17.3 

106.  6 

I  57-4 

107-5 

I  37-5 

108.5 

I  17-5 

109.4 

0  57.6 

no.  4 

30 

20 

4  33-7 

107.4 

4  13- I 

108.3 

3  52-5 

109.3 

3  31-9 

no.  2 

3  II- I 

III.  2 

20 

10 

6  49-7 

108.2 

6  28.2 

109.2 

6  06.8 

no.  2 

5  45-4 

ni.  I 

5  23.7 

112.  0 

10 

5 

00 

9  04-7 

109.  I 

8  42.6 

no.  I 

8  20.  4 

III.  0 

7  58-1 

III.  9 

7  35-6 

112.  9 

5 

00 

4 

50 

II  19.  I 

no.  0 

10  56.  2 

III.  0 

10  33-  I 

III.  9 

10  09.  9 

112.  8 

9  46.  6 

113.  8 

4 

50 

40 

13  32-  7 

III.  0 

13  09.  0 

III.  9 

12  45.  I 

112.9 

12  21.  0 

113.  8 

II  56-  7 

114.  8 

40 

30 

15  45-  S 

112.  0 

15  20.  9 

112.  9 

14  56.0 

113- 9 

14  30.  9 

114-8 

14  05.  7 

115.  8 

30 

20 

17  57-  2 

113.  I 

17  31-7 

114.  0 

17  05-  9 

115.0 

16  39.  9 

115- 9 

16  13.  6 

116.  8 

20 

10 

20  08.  I 

114.  2 

19  41.  5 

115.  I 

19  14.7 

116.  I 

18  47.  6 

117.  0 

18  20.  2 

117.  9 

10 

4 

00 

22  17.  6 

iiS-3 

21  50.  I 

116.  3 

21  22.  2 

117.  2 

20  54.  2 

118.  2 

20  25.  6 

119.  I 

4 

00 

3 

50 

24  25.  9 

116.  5 

23  57-3 

117- 5 

23  28.4 

118.  4 

22  59.  I 

119.4 

22  29.  6 

120.3 

3 

50 

40 

26  32.  8 

117.  8 

26  03.  I 

118.  8 

25  33-  I 

119.  7 

25  02.  7 

120.  7 

24  31.9 

121.  6 

40 

30 

28  38.  3 

119.  2 

28  07.  3 

120.  2 

27  36-  I 

121.  I 

27  04.  6 

122.  I 

26  32.  4 

123.0 

30 

20 

30  41-  9 

120.  6 

30  09.  8 

121.  6 

29  37-3 

122.  6 

29  04.  4 

123-5 

28  31.0 

124.  5 

20 

10 

32  43-  8 

122.  2 

32   10.3 

123.  2 

31  36-  5 

124.  2 

31  02.  I 

125.  I 

30  27.  5 

126.  I 

10 

3 

00 

34  43-  3 

123.8 

34  08.  6 

124.8 

33  33-  4 

125.8 

32  57-8 

126.  7 

32  21.  7 

127.7 

3 

00 

2 

50 

36  40.  8 

125-5 

36  04.  6 

126.5 

35  27.9 

127.  5 

34  50-  8 

128.  5 

34  13-  2 

129.5 

2 

50 

40 

38  35-  4 

127.4 

37  57-8 

128.4 

37  19-  7 

129.4 

36  41-  I 

130-3 

36  02.  I 

131- 3 

40 

30 

40  27.  2 

129.4 

39  48-  I 

130.4 

39  08.  3 

131- 4 

38  28.  2 

132-  3 

37  47-  6 

133-3 

30 

20 

42   15-7 

131-5 

41  35-  0 

132-5 

40  53-  7 

133-5 

40  12.  0 

134-4 

39  29-  7 

135-4 

20 

10 

44  00.  7 

133-8 

43  18.  2 

134.8 

42  35-  2 

135-8 

41  51.8 

136-7 

41  07.  9 

137-6 

10 

2 

00 

45  41-  5 

136.3 

44  57-  3 

137.2 

44  12.  6 

138.2 

43  27-  6 

139-  I 

42  42.  0 

140.  0 

2 

00 

1 

50 

47  17-8 

138.9 

46  31-8 

139.8 

45  45-  4 

140.7 

44  58-  7 

141.  6 

44  II- 4 

142.5 

1 

50 

40 

48  49.  0 

141.  7 

48  01.  2 

142.  6 

47   13-  I 

143-5 

46  24.  6 

144.4 

45  35-  6 

145-  2 

40 

30 

50  14.  6 

144.7 

49  25.  0 

145.6 

48  35-  0 

146.4 

47  44-8 

147-3 

46  54.  2 

148.  0 

30 

20 

51  33-^ 

147.9 

50  42.  3 

148.7 

49  50-  7 

149-  5 

48  58.  8 

150-3 

48  06.  6 

151.  0 

20 

10 

52  45-  9 

151- 3 

51  52.8 

152.  I 

50  59-  5 

152.8 

50  06.  0 

153-5 

49  12.  I 

154-2 

10 

1 

00 

53  50-3 

154-9 

52  55-7 

155-6 

52  00.  9 

156-3 

51  05-  9 

156.9 

50  10.  5 

157-5 

1 

00 

0 

50 

54  46.  5 

158.  8 

53  50-4 

159-  4 

52  54-  r 

160.  0 

51  57-6 

160.5 

51  01.  0 

161.  0 

0 

50 

40 

55  33-  5 

162.8 

54  36-  2 

163-3 

53  38-  6 

163-7 

52  40.  9 

164.  2 

51  43-  I 

164.  6 

40 

30 

56  II.  0 

166.  9 

55  12.4 

167-3 

54  13-9 

167.7 

53  15-  I 

168.0 

52  16.3 

168.4 

30 

20 

56  38.  0 

171.  2 

55  38-  7 

171- 5 

54  39-  3 

171.  7 

53  40-  0 

172.  0 

52  40.  5 

172.  2 

20 

10 

56  54-  5 

175-6 

54  54-  7 

175-7 

54  54-  8 

175-8 

S3  55-  0 

176.  0 

52  55-  I 

176.  I 

10 

0 

00 

57     o-o 

180.  0 

56    0.0 

180.  0 

55     0-0 

180.  0 

54    0.  0 

180.  0 

53     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b. 

1 

1 
i 

m. 

0       / 

1 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

1 

1 
1 

1 
5 

30 
20 
10 

0  37.6 
2  50.2 
5  02.0 

111.  3 

112.  I 
112.  9 

0  17.7 
2  29.4 
4  40.2 

112.  2 

113.  I 
113-9 

.  2  08.  5 
4  18.3 

114.  0 
114.  8 

I  47-  5 
3  56.4 

114.  9 
115- 7 

I  26.5 
3  34-5 

115.9 
116.  7 

5    30 
20 
10 

5 

00 
50 
40 
30 
30 
10 

7  13-0 

9  23-1 

II  32.  I 

13  40.  2 

15  47- 0 
17  52.  6 

113.  8 

114.  7 

IIS- 7 

116.  7 

117.  8 

118.  9 

6  50.  2 

8  59-3 
II  07.4 

13  14-4 
15  20.  2 

17  24-7 

114.  7 
115-6 

116.  6 

117.  6 

118.  7 

119.  8 

6  27.5 

835-5 
10  42.  6 
12  48.  4 

14  53-  2 
16  56-  5 

"5-7 

116.  6 

117.  6 

118.  6 

119.  6 

120.  7 

6  04.5 
8  II.  5 
10  17.  5 
12  17.8 
14  26.  0 
16  28.  0 

116.  6 

117- 5 
118.  5 

119- 5 

120.  5 

121.  6 

S  41-5 

7  47-4 

9  52-4 

II  56.  0 

13  58-  5 
15  59.4 

117- S 
118.  4 

119.4 

120.  4 

121.  5 

122.  6 

5    00 
4    50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

19  56.  9 

21  59-  7 
24  00.  7 

26  00.  0 

27  57-3 

29  52-  S 

120.  0 

121.  3 

122.  6 
124.  0 
125.4 
127.  0 

19  27.  8 
21  29.3 
23  29.  2 
25  27.  2 
27  23.  I 
29  16.  9 

121.  0 

122.  2 

123-5 
124.  9 

126.4 
127.9 

18  58-  5 
20  58.  7 

22  57-3 
24  54-  0 
26  48.  7 
28  41.  I 

121.  9 
123.  I 
124.4 
125.8 

127-3 
128.9 

18  28.  8 
20  27.  8 
22  25.  2 
24  20.  5 
26  13.8 
28  04.  7 

122.8 
124.  0 

125-3 
126.  7 
128.2 
129.7 

17  58.9 
19  56.  7 
21  52.7 
23  46.  7 
25  38-  7 
27  28.  2 

123.7 
125.  0 

126.3 

127.7 

129.  I 

130.6 

4    00 
3    50 
40 
30 
20 
10 

3 
3 

00 
50 
40 
30 
20 
10 

31  45-2 
33  35-3 
35  22.5 

37  06.  6 

38  47-  I 
40  23.  7 

128.6 
130.4 
132.2 
134-  2 
136.3 
138-5 

31  08.  2 

32  56.  8 

34  42.  5 
36  25.  0 

38  03.  9 

39  38.  9 

129.5 

131-3 
133- I 
135- I 
137-  I 
139-3 

30  30-  9 
32  18.  0 

34  02.  3 

35  43-  2 

37  20.  5 

38  53-  8 

130-5 
132.2 
134.0 
136.0 
138-0 
140.  2 

29  53.  2 
31  38.9 
33  21.6 

35  00.  8 

36  36.  7 
38  08.  4 

131- 3 
133- I 
134.9 
136.9 
138.9 
141.  I 

29  15.2 

30  59-  3 
32  40.  4 

34  18.3 

35  52-  5 
37  22.  7 

132.2 
134.0 
135-8 
137-8 
139.8 
141.  9 

3    00 
3    50 
40 
.30 
20 
10 

3 
1 

1 

00 
50 
40 
30 
20 
10 

41  56.  I 

43  23-  7 

44  46-  3 

46  03.  2 

47  13-9 

48  18.  I 

140.  8 

143-3 
146.  0 
148.8 
151.  8 

154-9 

41  09.  7 

42  35-  7 

43  56-  6 

45  II- 8 

46  21.  2 

47  23.  7 

141.  7 
144.2 
146.8 
149-6 
152.4 

155-5 

40  23.  I 

41  47.4 

43  06.  7 

44  20.4 

45  28.  I 

46  29.  3 

142.  5 
145.0 

147-5 

150.3 

153.  I 
156.  I 

39  36-  0 

40  58-  7 

42  16.  5 

43  28.  6 

44  34-8 

45  34.  6 

143.3 
145.  8 
148.3 
151.  0 
153-8 
156.7 

38  48.  6 

40  09.  8 

41  25.9 

42  36-  6 

43  41-  3 

44  39-7 

144.  I 
146.5 
149.0 

151-7 

154-4 
157-3 

3    00 
1    50 
40 
.30 
20 
10 

1 

0 

00 
50 
40 
30 
20 
10 

49  15-0 

50  04.  2 

50  45-  3 

51  17.6 
51  41.  I 

51  55-3 

158.  I 
161.  5 
16s.  I 
168.7 
172.4 
176.  2 

48  19.3 

49  07.  2 

49  47-  2 

50  18.  7 
50  41.  6 
50  55-  4 

158.7 
162.  0 

165-5 
169.  0 
172.  6 
176.3 

47  23.  5 

48  10.  2 

48  49.  2 

49  19- 9 
49  42.  I 

49  55-  5 

159-  2 
162.  5 
165.8 

169-3 
172.8 
176.4 

46  27.  5 

47  13.2 

47  51.  I 

48  21.  0 

48  42.  5 
48  55-  6 

159.8 
162.  9 
166.  2 
169.5 
173-0 
176-5 

45  31-4 

46  15-  9 

46  52.  9 

47  22.0 
47  43-  0 
47  55-  7 

160.3 
163.4 
166.6 
169.9 
173-2 
176.6 

1    00 
0    50 
40 
30 
20 
10 

0 

00 

52     0. 0 

180.  0 

51     0.0 

180.  0 

50    0.0 

180.  0 

49    0.  0 

180.  0 

48    0.  0 

180.  0 

0    00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6     00 

o  oo.  o 

90.  0 

0  19.  6 

89.  I 

0  39.0 

88.1 

0  58.5 

87.2 

I  18.  I 

86.2 

6    00 

5    50 

2    21.8 

90.8 

2  41.4 

89.9 

3  00.8 

88.9 

3  20.3 

88.0 

3  39-7 

87.0 

5     50 

40 

4  43-6 

91.  6 

5  03-2 

90.7 

5  22.6 

89.7 

5  42.0 

88.8 

6  01.  4 

87.8 

40 

30 

7  OS- 4 

92.4 

7  25-0 

91-5 

7  44-3 

90.5 

8  03.8 

89.6 

8  23.1 

88.6 

30 

20 

9  27.  0 

93-3 

9  46.8 

92-3 

10  06.  2 

91.4 

ID  25.  6 

90.4 

10  44.9 

89-5 

20 

10 

II  48.  5 

94.  I 

12  08.  5 

93-2 

12  28.  0 

92.  2 

12  47.  6 

91.  2 

13  06.  8 

90.3 

10 

5    00 

14  09.  9 

95- 0 

14  49.  7 

94.0 

14  09.  2 

93- 0 

15  28.  6 

92.  I 

15  47-6 

91.  I 

5    00 

4    50 

16  31.  2 

95-9 

16  51.4 

94.  9 

17   II.  2 

93-9 

17  31.0 

92.9 

17  50.2 

91.9 

4     50 

40 

18  52.  I 

96.8 

19  12.  6 

95-8 

19  32.6 

94.8 

19  52-  5 

93-8 

20  12.  0 

92.  8 

40 

30 

21  12.  8 

97-7 

21  33.6 

96.7 

21  53-9 

95-7 

22  14.  0 

94.6 

22  33.  6 

93-6 

30 

20 

23  33-  I 

98.6 

23  54-4 

97-6 

24  14.  9 

96.6 

24  35-2 

95-6 

24  55-  I 

94-5 

20 

10 

25  53-2 

99.6 

26  14.  8 

98.6 

26  35-  7 

97-5 

26  56.  3 

96-5 

27  16.  4 

95-4 

10 

4    00 

28  12.8 

100.  7 

28  34.  8 

99-6 

28  56.  I 

98-5 

29  17.  0 

97-5 

29  37-  5 

96.4 

4     00 

3    50 

30  32.0 

lOI.  7 

30  54-  3 

100.  6 

31  16.  2 

99-5 

31  37-6 

98-5 

31  58-2 

97-4 

3    50 

40 

32  50-  5 

102.8 

33  16.3 

lOI.  7 

33  35-8 

100.  6 

33  57-6 

99-  5 

34  18.8 

98.4 

40 

30 

35  08.  5 

104.  0 

35  32.  I 

102.  9 

35  55-0 

101.8 

36  17.  2 

100.  6 

36  38.  9 

99-  5 

30 

20 

37  25.  7 

105-  3 

37  49-  9 

104.  I 

38  13-4 

103.0 

38  36.  3 

loi.  8 

38  58.  6 

100.  6 

20 

10 

39  42.  0 

106.  6 

40  07.  2 

105.4 

40  31.4 

104.  2 

40  55.  0 

103.0 

41   17.8 

loi.  8 

10 

3    00 

41  57-5 

108.  0 

42  23.4 

106.8 

42  48.  4 

105.  6 

43   12-  6 

104.  3 

43  36.  2 

103.  I 

3     00 

2    50 

44  II.  7 

lOQ.  6 

44  38.  5 

108.3 

45  04.  8 

107.  I 

45  29.  8 

105.8 

45  53-  9 

104.  5 

2     50 

40 

46  24.  7 

III.  2 

46  52.  7 

109.  9 

47  19-  5 

108.  6 

47  45-  6 

107.3 

48  10.  9 

105.9 

40 

30 

48  36.  I 

113.  0 

49  05-  2 

III.  6 

49  33-  2 

no.  3 

50  00.  5 

108.  9 

50  26.  6 

107-5 

30 

20 

50  45-  7 

114.9 

51   16.2 

113- 5 

51  45-  4 

112.  2 

52  13-8 

no.  7 

52  41-3 

109.3 

20 

10 

52  53-2 

117.  I 

S3  25-  I 

115.  6 

53  55-9 

114.  2 

54  25.  9 

112.  7 

54  54-  I 

III.  2 

10 

2    00 

54  58.2. 

119-4 

55  31-8 

118.  0 

56  04.  0 

116.  5 

56  35-3 

114.  9 

57  05.  6 

113-4 

2     00 

1    50 

57  00.  0 

122.  0 

57  35-  5 

120.  5 

58  09.  6 

119.  0 

58  42.  6 

117.  4 

59  14-  5 

11=;.  8 

1     50 

40 

58  58-  4 

124.  9 

59  36.  0 

123.4 

60  II.  9 

121.  8 

60  47.  0 

120.  2 

61  20.  9 

118.  5 

40 

30 

60  52.  3 

128.  2 

61  32.  0 

126.  6 

62  10.  5 

12c;.  0 

62  47.  8 

123.  3 

63  23.  8 

121.  5 

30 

20 

62  41.  I 

131-8 

63  23.3 

130.2 

64  04.  0 

128.6 

64  43-  7 

126.8 

65  22.  5 

125.  0 

20 

10 

64  23.  2 

13s- 9 

65  08.  I 

134-3 

65  51-8 

132.7 

66  34.  2 

130.9 

67  15- 5 

129.  I 

10 

1    00 

65  57-9 

140.5 

66  45.  7 

139.0 

67  32.0 

137-4 

68  17.4 

135-7 

69    C2.  0 

133-8 

1     00 

0    50 

67  23.  I 

145.8 

68  13.6 

144-3 

69  03.  0 

142.8 

69  51.9 

141.  I 

70  39-  5 

139-3 

0    50 

40 

68  37.  0 

151.  6 

69  30-  5 

150-3 

70  22.  7 

148.  q 

71  14.7 

147-3 

72  06.  I 

145-7 

40 

30 

69  37-  4 

158.  0 

70  33-  5 

156.9 

71  28.  9 

155-8 

72  23.9 

154.  5 

73  18.  5 

153-  I 

30 

20 

70  22.  6 

165.  0 

71  20.  9 

164.  2 

72  18.4 

163-3 

73  16.  I 

162.  4 

74  13-  8 

161.  4 

20 

10 

70  50-  5 

172.4 

71  50.0 

172.  0 

72  49-4 

171-5 

73  48.  8 

171.  0 

74  48.  I 

170.5 

10 

0    00 

71     0. 0 

180.  0 

72     0. 0 

180.  0 

73     0.0 

180.  0 

74     0.  0 

180.  0 

75     0.0 

180.  0 

0     00 

In  North  declination,  when  the  star  is  risine  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  risinc  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m* 

0       / 

0 

0       / 

• 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    10 

0  15.4 

81.7 

0  35-1 

80.7 

6    10 

6    00 

I  37.6 

85-3 

I  57- 0 

84-3 

2  16.  4 

83-4 

2  35-8 

82.4 

2  55-2 

81.5 

6    00 

6    50 

3  59-  I 

86.1 

4  18.  2 

85-1 

4  37-5 

84.  2 

4  56-5 

83-2 

5  IS- 5 

82.3 

5    50 

40 

6  20.  5 

86.9 

6  39.6 

85-9 

6  58.6 

85.0 

7  17-5 

84.0 

7  36-3 

83.1 

40 

30 

8  42.  I 

87.7 

9  01.  I 

86.7 

9  19-9 

85-8 

938.6 

84.8 

9  57-1 

83-8 

30 

20 

II  04.  0 

88.5 

II  22.8 

87-5 

II  41.  5 

86.6 

12  00.  0 

85.6 

12  18.3 

84.6 

30 

10 

13  25.  8 

89-3 

13  44.6 

88.3 

14  03.  I 

87-3 

14  21.4 

86.3 

14  39-  5 

85-4 

10 

5    00 

15  47-  6 

90. 1 

16  06.  4 

89.  I 

16  24.  8 

88.1 

16  43.  0 

87.1 

17  00.  9 

86.1 

5    00 

4    50 

18  09.  4 

90.9 

18  28.2 

89-9 

18  46.  5 

88.9 

19  04.  7 

87.9 

19  22.  5 

86.9 

4    50 

40 

20  31.  2 

91.7 

20  50.  0 

90.7 

21  08.  4 

89-7 

21  26.  5 

88.7 

21  44.2 

87.7 

40 

30 

22  52.  9 

92.  6 

23  II.  8 

91-5 

23  30-  3 

90-5 

23  48.  3 

89- 5 

24  05.  9 

88.4 

30 

20 

25  14.6 

93-5 

25  33-  5 

92.4 

25  52-0 

91.4 

26  10.  I 

90-3 

26  27.  7 

89.2 

30 

10 

27  36.  I 

94.4 

27  55-  I 

93-3 

28  13.8 

92.  2 

28  31.9 

91. 1 

28  49.  5 

90.0 

10 

4    00 

29  57-3 

95-3 

30  16.  7 

94.2 

30  35-4 

93-1 

30  S3-  7 

92.  0 

31  II.  4 

90.9 

4    00 

3    50 

32  18.4 

96.  2 

32  38.  0 

95-1 

32  57-0 

94.0 

33  15-3 

92.9 

33  33-  2 

91.7 

3    50 

40 

34  39-  3 

97.2 

34  59-  2 

96.  I 

35  18.4 

94-9 

35  37-0 

93-8 

35  54-9 

92.6 

40 

30 

36  59-  8 

98-3 

37  20.  0 

97-1 

37  39-6 

95-9 

37  58-4 

94-7 

38  16.  5 

93-5 

30 

30 

39  20.  0 

99.4 

39  40.  6 

98.2 

40  00.  5 

96.9 

40  19.  7 

95-7 

40  38.  0 

94-4 

30 

10 

41  39.  8 

100.  6 

42  00.  8 

99-3 

42    21.  2 

98.0 

42  40.  7 

96.7 

42  59-3 

95-4 

10 

3    00 

43  58-  9 

loi.  8 

44  20.  6 

100.  5 

44  41-4 

99.2 

45  01-3 

97-8 

45  20.3 

96.5 

3    00 

2    50 

46  17-  3 

103.  I 

46  39.  6 

loi.  8 

47  01.  I 

100.  4 

47  21.7 

99.0 

47  41-  0 

97-6 

3    50 

40 

48  35-  r 

104.  5 

48  58.  2 

103.  I 

49  20.  4 

loi.  7 

49  41-4 

100.3 

50  01.  5 

98.8 

40 

30 

50  51-8 

106.  I 

51  15-9 

104.  6 

51  38.8 

103.  I 

52  CO.  8 

loi.  7 

52  21.  2 

100.  I 

30 

30 

53  07-  6 

107.8 

53  32-  6 

106.3 

53  56-  5 

104.  7 

54  19-  3 

103-1 

54  40.  7 

loi.  5 

30 

10 

55  21.9 

109.7 

55  48.  I 

108.  I 

56  13-  I 

1,06.  4 

56  36-  9 

104.  8 

56  59-  I 

103.  I 

10 

3    00 

57  34-  7 

III.  7 

58  02.  2 

no.  I 

58  28.  5 

108.3 

58  53-  5 

106.  6 

59  16.9 

104.8 

3    00 

1    50 

59  45-  I 

114.  I 

60  14.  2 

112.  3 

60  42.  3 

110.5 

6i  08.  6 

108.6 

6i  33-3 

106.  7 

1    50 

40 

61  53-5 

116.  7 

62  24.  5 

114.9 

62  54-  0 

113.  0 

63  22.  0 

III.  0 

63  48.  4 

109.  0 

40 

30 

63  58-  5 

119.  7 

64  31-  S 

117.  8 

65  03.  2 

115.8 

65  33-  2 

113- 7 

66  01.  5 

III.  5 

30 

30 

65  59-  6 

123.  I 

66  35-  3 

121.  I 

67  09.  I 

119.  0 

67  41.  6 

116.  8 

68  12.0 

114- 5 

30 

10 

67  55-  5 

127.  I 

68  34.  0 

125.  I 

69  10.  8 

122.  9 

69  45-  8 

120.  5 

70  19.2 

118.  I 

10 

1    00 

69  45.  I 

131-8 

70  26.  8 

129.7 

71  06.  9 

127.4 

71  45-3 

125.  I 

72  21.  7 

122.  5 

1    00 

0    50 

71  26.  2 

137-3 

72   II.  5 

135-3 

72  55-3 

132.9 

73  37-3 

130-5 

74  17-  5 

127.8 

0    50 

40 

72  56-  5 

143.8 

73  45-  5 

141-9 

74  33-  3 

139-7 

75  19-9 

137-2 

76  04.  5 

134-5 

40 

30 

74  12.  2 

151-5 

75  05-  0 

149.7 

75  57-3 

147.8 

76  48.  3 

145-5 

77  38.  0 

143.0 

30 

30 

75  lo-  5 

160.  2 

76  07.  I 

158.8 

77  03.  2 

157-3 

77  58-  7 

15s- 5 

78  53-3 

153-5 

30 

10 

75  47-  4 

169.9 

76  46.  5 

169.  I 

77  45-4 

168.2 

78  44-1 

167.  2 

79  42.  6 

166.  0 

10 

0     00 

76    0.0 

180.  0 

77    0.0 

180.  0 

78     0.0 

180.  0 

79     0.0 

180.  0 

80    0. 0 

180.  0 

0    00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

,\lt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0               / 

0 

0       / 

0 

• 

0       / 

0 

h. 

m. 

6 

10 

o  54-7 

79-7 

I   14-3 

78.8 

I  34-  I 

77.8 

I  53-7 

76.9 

2  13.2 

75-9 

C 

10 

6 

00 

3  14-5 

80.5 

3  33-7 

79.6 

3  52-9 

78.6 

4  12.  0 

77-7 

4  31-0 

76.7 

6 

00 

5 

50 

5  34-5 

81.3 

5  53-3 

80.4 

6  12.  2 

79-4 

6  30.8 

78.5 

6  49-4 

77-5 

5 

50 

40 

7  54-9 

82.1 

8  13-3 

81.  I 

8  31-7 

80.2 

8  49-9 

79.2 

9  07-9 

78-3 

40 

30 

lo  15.4 

82.8 

10  33.6 

81.9 

10  51.6 

80.9 

II  09.  4 

79-9 

II  27.  0 

79.0 

30 

20 

12  36.3 

83.6 

12  54.  I 

82.6 

13  II.  8 

81.7 

13  29.  2 

80.  7 

13  46.  3 

79-7 

20 

10 

14  57-  4 

84.4 

IS  14-9 

83.4 

15  32-3 

82.  4 

IS  49-4 

81.4 

16  06.  I 

80.4 

IP 

5 

00 

17  18.6 

85.1 

17  35-9 

84.  I 

17  52-9 

83.1 

18  09.  7 

82.1 

18  26.  0 

81.  I 

5 

00 

4 

50 

19  39-  9 

85-9 

19  57-  0 

84.8 

20  13.8 

83-8 

20  30.  2 

82.8 

20  46.  4 

81.8 

4 

50 

40 

22  01.  5 

86.6 

22  18.  4 

85.6 

22  35.0 

84.6 

22  51.  0 

83-5 

23  06.  7 

82.5 

40 

30 

24  23.  I 

87.4 

24  39.  8 

86.3 

24  56-  2 

85-3 

25  12.  I 

84.2 

25  27-5 

83.1 

30 

20 

26  44.9 

88.2 

27  01.  4 

87.1 

27  17.6 

86.0 

27  33-3 

84.9 

27  48.4 

83-8 

20 

10 

29  06.  6 

89.0 

29  23.  I 

87.9 

29  39-  I 

86.8 

29  54-  6 

85.6 

30  09.  4 

84.5 

10 

4 

00 

31  28.5 

89.8 

31  44-  9 

88.6 

32  00.  8 

87-5 

32   16.  I 

86.3 

32  30.  7 

85.2 

4 

00 

3 

50 

33  50-3 

90.  6 

34  06.  7 

89.4 

34  22.  6 

88.2 

34  37-4 

87.1 

34  52-  I 

85-9 

3 

50 

40 

36  12.  I 

91.4 

36  28.  5 

90.  2 

36  44-3 

89.  0 

36  59-  3 

87.8 

37   13-7 

86.6 

4,0 

30 

38  33-  8 

92-3 

38  50.  3 

91.  I 

39  06.  2 

89.8 

39  21.  I 

88.5 

39  35-2 

87- 3 

30 

20 

40  55-  6 

93-2 

41   12.  I 

91.9 

41  28.  0 

90.  6 

41  42.9 

89-3 

41  56.9 

88.0 

20 

10 

43  17-0 

94.  I 

43  33-  8 

92.8 

43  49-  8 

91-5 

44  04.  8 

90.  I 

44  18.8 

88.8 

10 

3 

00 

45  38.  5 

95-1 

45  55-4 

93-8 

46  II.  5 

92.4 

46  26.  6 

91.  0 

46  40.  5 

89.6 

3 

00 

3 

50 

47  59-6 

96.  2 

48  16.8 

94.8 

48  33-  I 

93-3 

48  48.  4 

91.8 

49  02.  4 

90.4 

2 

50 

40 

50  20.  4 

97-3 

50  38.  0 

95-8 

SO  54-  7 

94-3 

51  10.  0 

92.8 

51  24.2 

91.  2 

10 

30 

52  40.  8 

98.6 

52  59- 0 

97.0 

53  16.  0 

95-4 

53  31-6 

93-8 

53  45-  9 

92.  I 

30 

20 

55  oo-  9 

99.9 

55  19-  5 

98.2 

55  37-  I 

96.6 

55  53-  I 

94.8 

56  07.  6 

93-1 

20 

10 

57  20.  2 

101.3 

57  39-  6 

99.6 

57  57-7 

97.8 

58  15-  0 

96.  0 

58  30-  0 

94.1 

10 

3 

00 

59  39-  0 

103.  0 

59  59-  2 

lOI.  I 

60  18.  I 

99.2 

60  35.4 

97-3 

60  50.  5 

95-3 

2 

00 

1 

50 

61  56.6 

104.8 

62  17.  9 

102.8 

62  37.  7 

100.  8 

62  55-  5 

98.7 

63  II.  6 

96.6 

1 

50 

40 

64  13.  2 

106.  9 

64  35-  7 

104.  7 

64  56.  6 

102.  6 

65  15.6 

100.3 

65  32.  2 

98.0 

40 

30 

66  27.8 

109.3 

66  52.  0 

107.  0 

67  14-  5 

104.  6 

67  34.  8 

102.  2 

67  52-  5 

99-7 

30 

20 

68  40.  6 

112.  2 

69  06.  8 

109.  6 

69  31.  0 

107.  I 

69  52.  8 

104.4 

70  II.  7 

loi.  6 

20 

10 

70  50.  2 

115.  6 

71   19.0 

112.  8 

71  45-4 

no.  0 

72  09.  2 

107.  0 

72  30.2 

104.  9 

10 

1 

00 

72  56.  2 

119.  7 

73  27-  8 

116.  8 

73  57-2 

113- 7 

74  23.  7 

no.  4 

74  46.  6 

106.  9 

1 

00 

0 

50 

74  56-  0 

124.9 

75  31- S 

121. 8 

76  04.  7 

118.  4 

76  34-  5 

114.  7 

77  01.  0 

no.  8 

0 

50 

40 

76  47.  7 

131.  6 

77  27.7 

128.3 

78  06.  0 

124.  6 

78  40.  7 

I20u  6 

79  II- 3 

116.  I 

40 

30 

78  26.  4 

140.  I 

79  12.  7 

136.8 

79  56-  7 

133-0 

80  37-  5 

128.  7 

81  15.0 

123-7 

30 

20 

79  47-  0 

151.  0 

80  39.  4 

148.2 

81  30.  I 

144.8 

82  18.  7 

140.  6 

83  04.  4 

135-5 

20 

10 

80  40.  9 

164.  6 

81  38.6 

162.  9 

82  35-  9 

160.  7 

83  32-3 

157-8 

84  27.3 

154.0 

10 

0 

00  1 

8r     0.  0 

180.  0 

82     0.  0 

180.  0 

83     0. 0 

180.  0 

84     0.  0 

180.  0 

85     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risinc;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Soath  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6 

20 

0  16.  0 

74.2 

0  36.2 

73-3 

0  56-3 

72.3 

I  16.  4 

71-4 

I  36-5 

70.4 

6  20 

10 

2  32.8 

75- 0 

2  52.  2 

74.1 

3  "-8 

73-1 

3  31- I 

72.  2 

3  50-5 

71.  2 

10 

6 

00 

4  50-0 

75-8 

5  08.9 

74.8 

5  27.7 

73-9 

5  46.5 

72.9 

6  05.  I 

72.  0 

6  00 

5 

50 

7  07-5 

76.6 

7  26.  0 

75-6 

7  44-2 

74.6 

8  02.  2 

73-7 

8  20.  2 

72.7 

5  50 

40 

9  25- 9 

77-3 

9  43-6 

76.3 

10  01.  2 

75-3 

10  18.  6 

74-4 

10  35-  9 

73-4 

40 

30 

II  44-4 

78.0 

12  01.  6 

77.0 

12  18.  7 

76.  0 

12  35-3 

75- 0 

12  52.  0 

74.1 

30  , 

30 

14  03.  3 

78.7 

14  20.  0 

77-7 

14  36.  5 

76.7 

14  52-  7 

75-7 

15  08.  6 

74-7 

20 

10 

16  22.  6 

79-4 

16  38.  7 

78.4 

16  54-7 

77-4 

17  10.4 

76.4 

17  25.6 

75-4 

10 

5 

00 

18  42.  I 

80.  I 

18  57.  8 

79.1 

19  13-  3 

78.0 

19  28.  3 

77.0 

19  43.  0 

76.  0 

5  00 

4 

50 

21  01.  9 

80.8 

21  17.  2 

79-7 

21  32.  I 

78.7 

21  46.  6 

77.6 

22  00.  8 

76.6 

4  50 

40 

23  22.  0 

81.4 

23  36.  9 

80.4 

23- 51- 4 

79-3 

22  05.  4 

78.2 

22  19.  0 

77.2 

40 

30 

25  42.4 

82.  I 

25  56-  8 

81.0 

26  10.  9 

79-9 

26  24.  4 

78.8 

26  37-3 

77-7 

30 

20 

28  03.  0 

82.7 

28  17.  I 

81.6 

28  30.  6 

80.5 

28  43.  6 

79-4 

28  56.  I 

78.3 

20 

10 

30  23.  8 

83-4 

30  37-4 

82.2 

30  5°-  7 

81.  I 

31  03-  2 

80.0 

31  15-1 

78.8 

10 

4 

00 

32  44-7 

84.0 

32  58-  I 

82.9 

33   10.9 

81.7 

33   23-  0 

80.  5 

33   34-  4 

79-3 

4  00 

3 

50 

35  05-9 

84.7 

35  18.9 

83-5 

35  3^-3 

82.3 

35  42.9 

81.  I 

35  53-  8 

79-9 

3  50 

40 

37  27-2 

85-4 

37  39-  9 

84.  I 

37   52-0 

82.9 

38  03.  2 

81.6 

38  13-  6 

80.4 

40 

30 

39  48.  6 

86.0 

40  01.  0 

84.8 

40  12.  8 

83-5 

40  23.  6 

82.  2 

40  33-  5 

80.9 

30 

20 

42  10.  I 

86.7 

42  22.  4 

85-4 

42  33-  8 

84.  I 

42  44.  2 

82.7 

42  53-  7 

81.4 

20 

10 

44  31-8 

87.4 

44  43-8 

86.0 

44  54-9 

84.7 

45  04-  8 

83-3 

43  14- 0 

81.9 

10 

3 

00 

46  53-  5 

88.1 

47  05-  3 

86.7 

47  16.  2 

85.2 

47  25-9 

83.8 

47  34-  5 

82.3 

3  00 

2 

50 

49  15-  I 

88.9 

49  26.  9 

87.4 

49  37-6 

85-8 

49  46.9 

84-3 

49  55-  I 

82.8 

2  50 

40 

51  37-1 

89.7 

51  48.  7 

88.1 

51  59-  I 

86.5 

52  08.  2 

84.9 

52  15-9 

83-3 

40 

30 

53  59-  0 

90.5 

54  10.  5 

88.8 

54  20.  6 

87.1 

54  29.  4 

85-4 

54  36-  7 

83-7 

30 

20 

56  20.  7 

91-3 

56  32-  3 

89.6 

56  42.  4 

87.8 

56  50-  9 

86.0 

56  57-  8 

841 

20 

10 

58  42.  4 

92-3 

58  54-  I 

90.4 

59  04-  I 

88.5 

59  12.  I 

86.5 

59  18.  8 

84.6 

10 

3 

00 

61  04.  I 

93-3 

61  15.9 

91.  2 

61  25.9 

89.2 

61  34.0 

87.1 

61  40.  3 

85.0 

2  00 

1 

50 

63  25.  6 

94.4 

63  37-  5 

92.  2 

63  47-  9 

90.  0 

63  55-  7 

87.7 

64  01.  5 

85-5 

1  50 

40 

65  46.  9 

95-  6 

65  59-  4 

93-2 

66  09.  7 

90.8 

66  17.  5 

88.4 

66  23.  0 

85- 9 

40 

30 

68  07.  9 

97.1 

68  20.  9 

94-4 

68  31.2 

91.7 

68  39.  2 

89.0 

68  44-5 

86.3 

30 

20 

70  28.  4 

98.7 

70  42.  I 

95-8 

70  53-  2 

92.8 

71  01.  2 

89.8 

71  06.  0 

86.7 

20 

10 

72  48.  2 

100.  8 

73  02.  8 

97-5 

73  14-8 

94.0 

73  22.  8 

90.  6 

73  27.  7 

87.1 

10 

1 

00 

75  06.  9 

103-3 

75  23.2 

99-5 

75  36.  I 

95-5 

75  44-9 

91.  6 

75  49-  3 

87.6 

1  00 

0 

50 

77  24-  0 

106.  6 

77  42.  7 

102.  2 

77  57- 0 

97-5 

78  06.  0 

92.  8 

78  II.  0 

88.0 

0  50 

40 

79  38-  3 

III.  2 

80  00.  3 

105.9 

80  17.  0 

100.3 

80  27.  8 

94-  4 

80  32.  8 

88.4 

40 

30 

81  47.  0 

118.  0 

82  14.5 

III.  6 

82  35-  S 

104.  5 

82  4Q.  0 

96.8 

82  54.0 

88.8 

30 

20 

83  46.0 

129.  2 

84  22.  0 

121.  4 

84  50-  5 

112.  0 

85  09.2 

lOI.  I 

85  16.  4 

89.  2 

20 

10 

85  20.  5 

148.8 

86  10.  0 

141.  I 

86  53.  6 

129.7 

87  25.  6 

112.  5 

87  38-  2 

89.6 

10 

0 

00 

86  0.0 

180.  0 

87  0. 0 

180.  0 

88  0.0 

180.  0 

89  0.  0 

180.  0 

90  0. 0 

Ind. 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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30° 

21° 

23° 

23° 

34° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0     / 

0 

0   / 

0 

0   / 

« 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6  30 

0  05.0 

67.7 

0  25.8 

66.8 

0  46.  7 

65- 9 

I  07.7 

64.9 

G 

30 

30 

1 56.6 

69-5 

2  16.  7 

68.6 

2  36.7 

67.6 

2  56.  6 

66.  7 

3  16.6 

65- 7 

30 

10 

4  09.  8 

70-3 

4  29.  I 

69-3 

4  48.  I 

68.4 

5  07-1 

67.4 

S  26.2 

66.5 

10 

6  00 

6  23.6 

71.0 

6  42.  0 

70.  I 

7  00.3 

69.  I 

7  18.  5 

68.  I 

7  36.5 

67.  2 

6 

00 

5  50 

8  37- 9 

71.7 

8  55- 6 

70.8 

9  13- I 

69.8 

9  30-4 

68.8 

9  47-6 

67.9 

5 

50 

40 

10  52.  9 

72.4 

II  09.  8 

71-5 

II  26.  4 

70-5 

II  43.0 

69-5 

II  59.2 

68.5 

40 

30 

13  08.  3 

73-1 

13  24-  5 

72.1 

13  40.  3 

71.  I 

13  56.0 

70.1 

14  II.  6 

69.  I 

30 

20 

IS  24-  3 

73-7 

IS  39-  7 

72.7 

15  54-  8 

71.7 

16  09.  7 

70.7 

16  24.  2 

69.7 

30 

10 

17  40.  6 

74-3 

17  55-4 

73-3 

18  09.  7 

72.3 

18  23.  7 

71-3 

1837-5 

70.3 

10 

5    00 

19  57-  4 

74.9 

20  II.  4 

73-9 

20  25.  0 

72.9 

20  38.  3 

71.8 

20  51.  2 

70.8 

5 

00 

4  50 

22  14.  5 

75-5 

22  27.  9 

74-5 

22  40.  7 

73-4 

22  53-2 

72.4 

23  05.  4 

71-3 

4 

50 

40 

24  32.0 

76.  I 

24  44.7 

75- 0 

24  56.  8 

73-9 

25  08.  6 

72.9 

25  19.  8 

71.8 

40 

30 

26  49.  7 

76.6 

27  01.  9 

75-5 

27  13.2 

74-4 

27  24.  2 

73-3 

27  34-  7 

72.  2 

30 

20 

29  08.  8 

77.2 

29  19-4 

76.  0 

29  30-  I 

74-9 

29  40.  3 

73-8 

29  50-  0 

72-7 

30 

10 

31  26.3 

77-7 

31  37-2 

76.  S 

31  47-  I 

75-4 

31  56.6 

74.2 

32  05.4 

73-1 

10 

4  00 

33   45-  I 

78.2 

33   55-  2 

77.0 

34  04.  6 

75-8 

34  13-2 

74-6 

34  21.2 

73-4 

4 

00 

3  50 

36  04.  0 

78.7 

36  13-  S 

77-4 

36  22.  I 

76.  2 

36  30.  2 

75- 0 

36  37-  3 

73-7 

3 

50 

40 

38  23.  3 

79.2 

38  32.0 

77-9 

38  40.  0 

76.6 

38  47-  3 

75-3 

38  53-  S 

74.1 

40 

30 

40  42.  6 

79.6 

40  50.  9 

78.3 

40  58.  2 

77.0 

41  04.  s 

75-7 

41  10.  0 

74-4 

30 

30 

43  02.  2 

80.0 

43  09-  7 

78.7 

43  16.3 

77-3 

43  22.  0 

75-9 

43  26.  6 

74.6 

30 

10 

45  22.0 

80.4 

45  29.  0 

79.0 

45  34-  7 

77.6 

45  39-  7 

76.  2 

45  43-  S 

74.8 

10 

3  00 

47  41-9 

80.9 

47  48.  2 

79-4 

47  53-4 

77-9 

47  57-4 

76.4 

48  00.  2 

74-9 

3 

00 

3  50 

50  01.  9 

81.2 

50  07.  7 

79-7 

50  12.  2 

78.1 

50  IS-  3 

76.6 

50  17.3 

75-0 

2 

50 

40 

52  22.3 

81.6 

52  27.3 

80.0 

52  30-9 

78.4 

52  33-  3 

76.  7 

52  34-  3 

75-1 

40 

30 

54  42.  5 

82.0 

54  47-  0 

80.  2 

54  49-  8 

78.5 

54  51-4 

76.8 

54  51-3 

75-0 

30 

30 

57  03.  I 

82.3 

57  06.  8 

80.  s 

57  08.  9 

78.6 

57  09-  4 

76.8 

57  08.  3 

74-9 

30 

10 

59  23.  7 

82.6 

59  27.  I 

80.7 

59.  27.  8 

78.7 

59  27.  4 

76.7 

59  25-  2 

74.8 

10 

2    00 

61  44.3 

82.9 

61  46.  7 

80.8 

61  47.  0 

78.7 

61  45.  4 

76.6 

61  41.9 

74-5 

2 

00 

1  50 

64  05.  0 

83.2 

64  06.  7 

80.9 

64  06.  2 

78.6 

64  03.  4 

76.3 

63  58.  5 

74-  0 

1 

50 

40 

66  26.  0 

83-4 

66  26.  7 

80.9 

66  25.  I 

78.4 

66  21.  0 

75-9 

66  14.  5 

73-4 

40 

30 

68  47.  0 

83-5 

68  46.  7 

80.8 

68  43.  7 

78.0 

68  38.  2 

75-3 

68  30.  4 

72.6 

30 

20 

71  08.  0 

83.6 

71  06.  7 

80.  5 

71  02.  6 

77-4 

70  55-  4 

74-4 

70  45-  I 

71.4 

30 

10 

73  28.  7 

83.6 

73  26.  6 

80.  I 

73  20.  5 

76.6 

73  II- 5 

73-2 

72  59-0 

69.9 

10 

1  00 

75  49-  8 

83-5 

75  46.  I 

79-4 

75  38.  3 

75-4 

75  26.  6 

71- S 

75  II- 0 

67.7 

1 

00 

0  50 

78  10.  5 

83.1 

78  05.  5 

78-3 

77  55- 0 

73-5 

77  40-  0 

68.9 

77  21.0 

64- S 

0 

50 

40 

80  31.3 

82.3 

80  23.  7 

76-3 

80  09.  8 

70-5 

79  50-  4 

65.1 

79  26.  3 

59-9 

40 

30 

82  51-  5 

80.  7 

82  40.  5 

72.9 

82  21.5 

6s.  6 

81  56.  0 

59- 0 

81  25.5 

53- 0 

30 

20 

85  10.  9 

77.2 

84  53-  6 

66.  I 

84  26.  2 

56.5 

83  51-  2 

48.  5 

83  10.3 

42.  0 

30 

10 

87  26.4 

66.6 

86  54-9 

49.  2 

86  II.  7 

37-6 

85  22.  I 

29.8 

84  29.  I 

24- S 

10 

0  00 

89  0. 0 

0.0 

88  0.  0 

0.  0 

87  0. 0 

0.  0 

86  0.0 

0.0 

85  0. 0 

0.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


b.  m. 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


Alt. 


Az. 


0     00 


00.  o 
21.8 

3^-3 
05-4 
27.  o 


II  48.  5 

14  09.  9 
16  31.  2 
18  52.  2 
21  12.  8 
23  33-  I 
25  53-2 

28  12.8 
30  32.  o 

32  50-  5 
35  08.  5 
37  25-7 
39  42.  o 

41  57-5 
44  II- 7 
46  24.  7 

48  36.  I 
50  45-  7 
52  53-2 


54  58- 

57  00. 

58  58. 
60  52. 
62  41. 
64  23. 


65  57-  9 
67  23. I 

6837 

69  37 

70  22 

70  50 


90.  o 
90.8 

91.  6 
92.4 

93-3 
94.  I 

95- o 
95-9 
96.8 

97-7 
98.6 

99.6 

100.  7 
loi.  7 
102.8 
104.  o 

105-3 

106.  6 

108.  o 

109.  6 
III.  2 
113.  o 

114- 9 

117.  I 

119-4 
122.  o 
124.9 
128.  2 
131.  8 
135-9 

140.  5 

145-  8 
iSi.  6 
158.  o 
165.  o 
172.4 


Alt. 


71    o.  o 


2 

4 
6 

9 

II 


02. 

24. 

45- 
07. 
28. 


180.  o 


13  49-  7 
16  10.  7 

18  31-3 
20  51.  8 

23  II- 7 
25  31-3 

27  50-4 
30  09.  o 
32  27.  o 

34  44-3 
37  00-8 
39  16.4 

41  30.9 
43  44-  I 
45  56-0 
48  06.  I 
SO  14.  4 
52  20.5 


Az. 


54  23.  7 
56  23.8 
20.  2 
II.  9 
58-1 


58 
60 
61 


63  37-8 

65  09.  6 

66  32.  o 

67  43- 3 

68  41.  2 

69  24.  5 
69  51.  o 


70     o.  o 


91 
92 

93 

94 
95 

96 
96 

97 
98 

99 
100 

lOI 

102 
103 

105 
106 

107 

109 
no. 

112 
114 
116 
118 

120. 

123 
126 
129, 
133 
137 

142 

147 
152 
159 
165 
172 


2° 


Alt. 


180.  o 


I  42.  6 
4  04.  2 
6  25.6 
8  47-0 
II  08.  2 

13  29.  I 
15  49.  8 
18  10.  I 
20  30.  I 
22  49.  7 
25  08.9 

27  27-5 
29  44.  5 
32  02.  8 
34  19-  5 
36  35-  I 
38  49.  9 

41  03.4 

43  15-7 
45  26.3 

47  35-  2 
49  42.  o 
51  46.  6 


53  48-  o 
55  46-  2 
57  40 
59  30 

61  14 

62  51, 


Az. 


64  20.  3 

65  40.  I 

66  48.  6 

67  44.  6 

68  25.  9 
68  51.4 


92.7 
93-5 
94-3 

95-2 
96.  I 

96.9 
97-8 
98.8 

99-7 
100.  7 
loi.  7 

102.  7 
103.8 
105.0 
106.3 
107.  6 
109.  o 


Alt. 


o    / 


69  o.  o 


no.  4 
112.  o 

113- 7 
115.  6 
117.  ' 


119.  8 

122.  2 
124.9 
127.8 
131.  I 
134.8 
138.8 

143-3 
148.3 

153-9 
159-9 
166.  3 

173- I 


180.  o 


I  23. 1 

3  44-5 

6  05.8 

8  26.8 

10  47.  9 

13  08.  4 
IS  28.8 
17  48.  7 
20  08.  3 
22  27.  4 
24  46.  2 

27  04. 1 
29  22.  6 
31  38-  2 
33  54-  I 
36  08.  9 
38  22.8 

40  35-  2 
42  46.  s 

44  55-  9 
47  03-6 
49  08.  9 
51  12.0 

53  II- 6 
55  08.  o 

57  00.  2 

58  47.  6 
60  29.  I 

62  03.  9 

63  30-4 

64  48.  o 

65  53-9 

66  47.  8 

67  27.3 
67  51.8 


Az. 


68  0.0 


93-7 
94-5 
95-3 
96.  2 
97.1 

97-9 
98.8 

99-7 
100.  7 
loi.  7 
102.  7 

103.8 
104.9 
106.  I 
107.4 
108.  7 
no.  I 


III, 

II3' 
115- 
116. 
118, 
121. 


123.6 
126.3 
129.  2 

132-5 
136.  I 

140.  I 

144.6 
149-5 
154-9 
160.  7 
166.  9 
173-4 


Alt. 


180.  o 


I  03.4 

3  24-7 

5  45-8 

8  06.  s 

10  27.  2 

12  47-  5 
15  07-4 
17  27.  o 
19  46.  2 
22  04.  8 
24  22.  9 

26  40.  4 

28  57.  I 

31  13-  I 
33  28.  I 
35  42.  I 
37  55-0 

40  06.  5 
42  16.  5 
44  24.  8 
46  31.0 

48  35-  o 
50  36.  2 

52  34-4 
54  28.  9 
56  19.0 

58  04.  2 

59  43-  5 

61  15.8 

62  40.  I 

63  54-9 

64  58.  9 

65  50.8 

66  28.  6 
66  52-  2 


Az. 


67  o.  o 


94-  6 
95-4 
96.  2 

97-1 
98.0 

98-9 

99-8 

100.  7 

loi.  7 

102.  7 

103-7 

104.  8 

106.  o 

107.  2 

108.  5 

109.  8 
III. 3 

112. 8 

114- 4 
116.  2 
118.  I 
120.  I 
122.  4 


124.9 
127.  6 

130-5 
133-8 

137-4 
141.  4 

145.8 
150-  6 
155-8 
161.  5 
167.4 
173-6 


Hour 
Angle. 


h.  m. 


180.  o 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

1 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    50 

o  43.8 

95-6 

0  24.  I 

96.5 

0  04.4 

97-4 

5 

50 

10 

3  04.8 

96.4 

2  44.8 

97-3 

2  24.8 

98-3 

2  04.  8 

99-2 

I  44-7 

100.  2 

40 

30 

5  25-6 

97.2 

5  05.3 

98.  I 

4  45-  I 

99-  I 

4  24.  6 

100.  0 

4  04.  I 

loi.  0 

30 

30 

7  46.2 

98.  I 

7  25-6 

99.0 

7  04-9 

100.  0 

6  44.  I 

100.  9 

6  23.3 

loi.  8 

20 

10 

10  06.  5 

98.9 

9  45-5 

99.9 

9  24-5 

100.  8 

9  03-2 

101.8 

8  41.8 

102.  7 

10 

5    00 

12  26.  4 

99.8 

12  05.  I 

100.  8 

II  43-5 

loi.  7 

II  21.8 

102.  7 

10  59.  9 

103.6 

5 

00 

4    50 

14  45-  9 

100.  7 

14  24.  2 

loi.  7 

14  02.  2 

102.  6 

13  39-  9 

103.6 

13  17-4 

104.5 

4 

50 

40 

17  05.  I 

loi.  7 

16  42.  2 

102.  6 

16  20.  2 

103-  6 

15  57-  5 

104.  6 

15  34-4 

105-5 

40 

30 

19  23-  7 

102.  7 

19  00.  9 

103.  6 

18  37-9 

104.  6 

18  14.  4 

105.  6 

17  50-  7 

106.  5 

30 

20 

21  41.  8 

103- 7 

21  18.5 

104.  7 

20  54-  7 

105-7 

20  30.  7 

106.  6 

20  06.  3 

107.  6 

20 

10 

23  59-3 

104.  7 

23  35-3 

105-7 

23  II.  0 

106.  7 

22  46.  I 

107.7 

22  21.  I 

108.7 

10 

4    00 

26  16.  I 

105.8 

25  51-5 

106.8 

25  26.3 

107.9 

25  00.8 

108.  9 

24  35-0 

109.9 

4 

00 

3    50 

28  32.  I 

107.  0 

28  06.  8 

108.  0 

27  40.  9 

109.  I 

27  14-  5 

no.  I 

26  47.  8 

in.  I 

3 

50 

40 

30  47-  4 

108.2 

30  21.  2 

109.3 

29  54.  4 

no.  3 

29  27.3 

III. 3 

28  59-  6 

112.  3 

40 

30 

33  OI-6 

109.5 

32  34-  5 

no.  6 

32  07.  0 

III.  6 

31  38-8 

112.  7 

31  10.  2 

113- 7 

30 

20 

35   14-7 

no.  8 

34  46-  7 

III.  9 

34  18.  I 

113.  0 

33  49-  I 

114.  I 

33  19-4 

115.  I 

20 

10 

37  26.  6 

112.  3 

36  57-6 

113-4 

36  28.  0 

114- 5 

35  57-  7 

115.  6 

35  26.9 

116.  6 

10 

3    00 

39  37-  I 

113- 9 

39  07-  0 

115.  0 

38  36-  I 

116.  I 

38  04.  8 

117.  2 

37  32-9 

118.  2 

3 

00 

2    50 

41  45-  9 

115- 5 

41  14-  5 

116.  7 

40  42.  6 

117.  8 

40  10.  0 

118.  9 

39  36-  7 

120.  0 

2 

50 

40 

43  53- 0 

"7-3 

43  20.  3 

118.  5 

42  47.  0 

119.  6 

42  13.  0 

120.  7 

41  38.  5 

121.  8 

40 

30 

45  57-8 

"9-3 

45  23. 8 

120.  5 

44  49-  I 

121.  6 

44  13-  7 

122.  7 

43  37- S 

123.8 

30 

20 

48  00.  3 

121.  4 

47  24.8 

122.  6 

46  48-  5 

123-7 

46  II.  6 

124.9 

45  34-  0 

126.  0 

30 

10 

49  59-  9 

123-7 

49  22. 8 

124.9 

48  44-9 

126.  0 

48  06.  2 

127.  2 

47  27.0 

128.3 

10 

2    00 

51  56-4 

126.  I 

51   17-4 

127-3 

50  37-  7 

128.  5 

49  57-  5 

129-7 

49  16.  4 

130.8 

2 

00 

1     50 

53  48.  8 

128.8 

53  08.0 

130.  I 

52  26.  7 

131-3 

51  44-3 

132.4 

51  01.5 

133-5 

1 

50 

40 

55  37-1 

131.8 

54  54-  4 

133-0 

54  10.  7 

134.2 

53  26.  7 

135-4 

52  41-9 

136.5 

40 

30 

57  20.  I 

135-1 

56  35-  2 

136.3 

55  49-  7 

137-5 

55  03.  4 

138.6 

54  16-  7 

139-7 

30 

20 

58  57-  2 

^38-7 

58  10.  2 

139-9 

57  22.3 

141.  0 

56  34-  I 

142.  I 

55  45-  3 

143-  I 

20 

10 

60  27.  I 

142.  6 

59  37-8 

143-7 

58  48.  0 

145-8 

57  57-5 

145-9 

57  06.  6 

146.8 

10 

1     00 

61  49.  I 

146.9 

60  57-  5 

148.  0 

60  05.  4 

149.0 

59  13-0 

150.0 

58  20.  I 

150.9 

1 

00 

0    50 

63  01.  6 

151.  6 

62  07.  9 

150.6 

61  13.9 

153-5 

60  19.  I 

154-4 

59  24-  4 

155-2 

0 

50 

40 

64  03.  5 

156-7 

63  07.  8 

157-5 

62  II.  6 

158-3 

61  15.4 

159-  I 

60  II.  8 

159-7 

40 

30 

64  53-  2 

162.  2 

63  55-6 

162.8 

62  58.  I 

163.4 

62  00.  3 

164.  0 

61  02.  3 

164.  6 

30 

20 

65  30.  0 

167.9 

64  31.2 

168.4 

63  32. 2 

168.8 

62  33.3 

169.  2 

61  34-  2 

169.  6 

20 

10 

65  52- 5 

173-9 

64  52.8 

174.  I 

63  53-0 

174-4 

62  53-3 

174.6 

61  53-  5 

174.8 

10 

0    00 

66     0.  0 

180.  0 

65     0.0 

180.  0 

64     0. 0 

180.  0 

63     0.0 

180.  0 

62     0. 0 

180.  0 

0 

00 

In  North  declinatiou.  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
An^le. 

Hour 
Angle. 

•^ 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b. 

m. 

0       / 

0 

0       / 

i 

0 

0       / 

0 

0       / 

0 

0       / 

1 

0 

h. 

m. 

5 

40 

I  24.7 

lOI.  I 

I  04.5 

102.  0 

0  44-5 

103.0 

0  24.  3 

103.9 

0  04.  I 

104.  8 

5 

40 

30 

3  43-6 

loi.  9 

3  23.0 

102.8 

3  02.4 

103.  8 

2  41.  6 

104.8 

2  21.  0 

105.  7 

30 

30 

6  02.  2 

102.8 

5  41.0 

103-  7 

5  19-8 

104.  7 

4  58-6 

105.  6 

4  37-2 

106.5 

20 

10 

8  20.3 

103-7 

7  58-6 

104.  6 

7  36-9 

105.6 

7  14-9 

106.  5 

6  53- 0 

107.4 

10 

5 

00 

10  37.8 

104.  6 

10  15-  5 

105-5 

9  53-1 

106.5 

9  30-6 

107.4 

9  07.8 

108.3 

5 

00 

4 

50 

12  54-  7 

105-  5 

12  31.9 

106.  4 

12  08.8 

107.4 

II  45.6 

108.3 

II  22.  I 

109.3 

4 

50 

40 

15  11.  I 

106.  5 

14  47.  6 

107.4 

14  23.8 

108.  4 

13  59-8 

109.3 

13  35-  S 

no.  3 

40 

30 

17  26.  7 

107-5 

17  02.4 

108.  4 

16  38.  0 

109.4 

16  13.  I 

no.  3 

15  48.  I 

III. 3 

30 

20 

19  41-  6 

108.6 

19  16.  6 

109.  5 

18  51-3 

no.  5 

18  25.7 

III.  4 

17  59-  8 

112.  4 

20 

10 

21  55-6 

109.7 

21  29.  8 

no.  6 

21  03.  6 

III.  6 

20  37.  I 

112.  5 

20  10.  4 

113- 5 

10 

4 

00 

24  08.  7 

no.  8 

23  42.  0 

III.  8 

23  14-9 

1X2.  8 

22  47.  6 

113- 7 

22  19.  8 

114-  7 

4 

00 

3 

50 

26  20.  7 

112.  0 

25  53-  I 

113.  0 

25  25.2 

114.  0 

24  56.8 

115.  0 

24  28.  I 

116.  0 

3 

50 

40 

28  31.6 

113- 3 

28  03.  0 

114- 3 

27  34-  0 

115- 3 

27  04.  6 

116.  3 

26  34-  8 

117- 3 

40 

30 

30  41-  I 

114.  7 

30  II- S 

115- 7 

29  41-5 

116.  7 

29  II.  0 

117.  7 

28  40.  I 

118.  7 

30 

20 

32  49-  3 

116.  I 

32  18.  5 

117.  2 

31  47-4 

118.  2 

31  15-8 

IIQ.  2 

30  43-  6 

120.  2 

20 

10 

34  55-  7 

117.  7 

34  23.  8 

118.  8 

33  51-5 

119.  8 

33  i8-7 

120.  8 

32  45-  4 

121.  8 

10 

3 

00 

37  00-4 

"9-3 

36  27.  2 

120.  4 

35  53-6 

121.  4 

35  19-5 

122.  4 

34  44-8 

123.4 

3 

00 

3 

50 

39  03-  0 

121.  I 

38  28.  4 

122.  2 

37  53-  5 

123.2 

37  18-  I 

124.  2 

36  42.  I 

125.  2 

2 

50 

40 

41  03.  3 

122.  9 

40  27.  4 

124.  0 

39  51-0 

125.  0 

39  14-  I 

126.  I 

38  36.  7 

127.  I 

40 

30 

43  oo-  9 

124.9 

42  23. 6 

126.  0 

41  45-  7 

127.  0 

41  07.  2 

128.  I 

40  28.  4 

129.  I 

30 

20 

44  55-  8 

127.  I 

44  16.  8 

128.  2 

43  37-  4 

129.  2 

42  57-4 

130.  2 

42  16.  8 

131-2 

20 

10 

46  47.  2 

129.4 

46  06.  5 

130-5 

45  25.4 

131-5 

44  43-  8 

132-5 

44  01.  6 

133-5 

10 

2 

00 

48  34.  9 

131-9 

47  52-  5 

133-0 

47  09.  6 

134-0 

46  26.  3 

135-0 

45  42.  3 

136.0 

2 

00 

1 

50 

50  18.  I 

134.6 

49  33-  9 

135-  7 

48  49-  3 

136-7 

48  04.  I 

137-7 

47  i8-  5 

138-7 

1 

50 

40 

51  56.6 

137-6 

51   10.5 

138.  6 

50  24.  0 

139.6 

49  37-  I 

140.  5 

48  49-  5 

141-  5 

40 

30 

53  29-  3 

140.7 

52  41-3 

141-7 

51  53-0 

142.7 

51  04-  2 

143-6 

50  15-  0 

144-  5 

30 

20 

54  55-  9 

144.  I 

54  06.  I 

14=;.  I 

53  IS- 8 

146.  0 

52  25.  2 

146.  9 

51  34-  0 

147-7 

20 

10 

56  15- 3 

147-8 

55  23-  S 

148.7 

54  31-4 

149.6 

53  38-  9 

150.4 

52  46.  2 

151-2 

10 

1 

00 

57  26.  9 

151- 7 

56  33-  2 

152-5 

55  39-  3 

153-3 

54  45-  2 

154-  I 

53  59-5 

154.8 

1 

00 

0 

50 

58  29.  5 

155-  9 

57  34-  0 

156-7 

56  38.  5 

15V-4 

55  42-  7 

158.  I 

54  46.  6 

158-7 

0 

50 

40 

59  22.3 

160.  4 

58  25.  2 

161.  0 

57  28.  3 

161.  6 

56  31-2 

162.  I 

55  33-  7 

162.  7 

40 

30 

60  04.  4 

165.  I 

59  06.  I 

165.  6 

58  07.  9 

166.  0 

57  09-  I 

166.  4 

56  II.  I 

166.8 

30 

20 

60  35.  I 

169.9 

59  35-  8 

170- 3 

58  36.  7 

170.  6 

57  37-4 

170.9 

56  38-  0 

171.  2 

20 

10 

60  53.  7 

174.9 

59  54-  0 

175-  I 

58  54-  I 

175-  3 

57  54-3 

175-  4 

56  54-  5 

175-6 

10 

0 

00 

61     0. 0 

180.  0 

60     0.  0 

180.  0 

59     0. 0 

180.  0 

58     0.  0 

i8c.  0 

57     0.  0 

I  So.  0 

0 

• 

00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


2o6     LATITUDE  19°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE. 


Hour 
Angle. 

h. 

m. 

5 

30 

20 

10 

5 

00 

4: 

50 

40 

30 

20 

10 

4 

00 

3 

50 

40 

30 

20 

10 

3 

00 

2 

50 

40 

30 

20 

10 

2 

00 

1 

50 

40 

30 

20 

10 

1 

00 

0 

50 

40 

30 

20 

10 

0 

00 

• 

15"^ 


Alt. 


o  / 


Az. 


2  OO.  I 

4  15-  8 

6  30.8 

8  45.0 

10  58.  5 

13  II.  I 

15  22.9 

17  33-^ 

19  43-  4 

21  51.8 

23  58-9 

26  04.  7 

28  08.  8 

30  II.  I 

32  II- 5 

34  09.  7 

36  05.  5 

37  58-  7 

39  48-  9 

41  35-  7 

43  18.9 

44  57-  9 

46  32-  3 

48  01.  7 

49  25-  I 

50  42.  7 

51  53-  I 

52  55-9 

53  50-6 

54  36.  3 

I 

55  12-4 

I 

55  38.  7 

55  54-  7 

56 


o.  o 


[06.  6 

f07-5 
[08.3 

109-3 

10.  2 

11.  2 

12.  2 

'^3-3 
14-5 

15-7 
17.  o 
18.3 
19.7 
21.  2 

[22.8 

!4.  4 
26.  2 

28.  I 

:30.  I 
■32.  2 
34-5 

37- o 
39-6 

42.4 

:45-4 
:48.  6 
52.0 

:55-S 
59-2 
63.2 
67.  2 
71.4 
75-7 


180.  o 


16= 


Alt. 


o  / 


I  39 
3  32 
6  08 

8  21 

10  34 
12  46 

14  57 
17  07 

19  IS 

21  23 
23  29 
25  34 
27  37 
29  38 
31  37 

33  34 
35  28 
37  20, 

39  08 

40  54 
42  35 

44  13 

45  45 

47  13 

48  35 

49  50 

50  59 

52  00 

52  54 

53  38 

54  13 
54  39 

54  54 


55 


o.  o 


Az. 


107.  6 

108.  4 
109.3 

no.  2 

111.  2 

112.  2 

113.  2 

114-3 
115- 4 

116.  6 

117-9 

119.  2 

120.  6 
122.  I 

123-7 

125-3 
127.  I 

129.  o 

131-0 
133-2 

135-5 

137-9 
140.  5 

143-3 
146.  2 

149.4 
152-7 

156.  2 
159.8 

163-7 
167.  6 

171.  7 

175-8 


180.  o 


17= 


Alt. 


o  / 


IS- 5 
II.  I 


7  58-9 
10  10.  8 

12  21:  7 
14  31-6 
16  40.  5 
18  48.  2 

20  54.  7 
22  59-  7 
25  03-  2 
27  04.  9 
29  04.  8 

31  02.  6 

32  58-2 

34  51-  I 
36  41.4 
38  28.  4 

40  12.  2 

41  52.0 

43  27-8 

44  58-  8 

46  24.  7 

47  44-  9 

48  58-  9 

50  06.  I 

51  05.  9 

51  57-6 

52  41-0 

53  15-  I 
53  40.  o 
53  55- o 


Az. 


18° 


19° 


Alt. 


108.  5 
109.3 


5  46.  I    no.  2 


54     0.0 


111.  I 

112.  I 

113.  I 

114.  I 

115.  2 

116.  3 

117.  6 

118.  9 

120.  2 

121.  6 
123.  I 
124.7 

126.  3 
128.  I 
130.0 
132.  o 

134-  I 
136.4 

138.8 
141.  4 
144.  I 
147.  o 

150. 1 
153-4 

156.8 

160.  4 
164.  I 
168.  o 
171.  9 
175-9 


180.  o 


o  / 


o  57.6 

3  49-4 
5  23.8 


7  35. 
9  46. 

12  56. 
14  05. 
16  13. 


18  20.  2 


20  25. 
22  29. 

24  31' 
26  32, 
28  31. 
30  27. 


32  21.  7 

34  13-  I 

36  02.  I 

37  47-6 
39  29-  7 

41  07.9 

42  42.  o 

44  II-  7 

45  35-6 

46  54.  I 

48  06.  6 

49  12.  I 

50  10-  5 

51  00.  9 

51  43-  I 
16.5 

40-  5 
55-1 


52 
52 
52 


53     0.0 


Az. 


09-4 
10.3 

11.  2 

12.  I 
13.0 
14.  o 

15- I 
16.  2 

17-3 

18.5 
19.8 

21.  I 

22.  5 
24.  o 
25.6 


27. 
29. 
30- 
32- 

35- 
37- 


39-7 
42.  2 

44-9 
47-8 

50-9 
54-1 

57-4 
60.  9 
64.6 
68.  3 
72.  2 
76.  I 


180.  o 


Alt. 


o  / 


o  36.7 
2  27.7 
5  oi-  2 

7  12.  2 
9  22.3 

II  31-  5 
13  39-4 
15  46.4 
17  52-  I 

19  56-3 
21  59.  I 

24  00.  2 

25  59-  5 
27  56-9 
29  52-  I 

31  44-9 
33  35-0 
35  22.  2 

37  06-  3 

38  46-  8 

40  23.  5 

41  55-9 

43  23. 6 

44  46.  2 

46  03.  o 

47  13-8 

48  18.  I 

49  14-  9 

50  04.  I 

50  45-  2 

51  17.6 

51  41.  I 
51  55-3 


Az. 


52 


o.  o 


10.  4 

11.  2 

12.  I 

13.0 
14.  o 
15.0 
16.  o 

17. 1 
18.2 

19.4 

20.  7 

22.  o 

23-4 

24-9 
26.5 

28.  2 

30.0 

31.8 

33-8 

35-9 
38.2 

40.  6 

43-  I 
45-8 
48.6 
51.6 
54-7 

58.0 
61.  4 
6^.  o 
68.6 

72-4 
76.  2 


180.  o 


Hour 
Angle. 


h.  m. 


5  30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  risine  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5    30 

10 

5  00 
4  50 
10 
30 
30 
10 

4  00 
3  50 
40 
30 
20 
10 


3 

2 


00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


20° 


Alt. 


Az. 


o  15-8 
2  27.  7 
438-6 

6  48.7 

8  57.8 

II  06.  o 

13  13-  o 
IS  19.0 

17  23.5 

19  26.  7 
21  28.  2 
23  28.  2 
25  26.  2 
27  22.  3 
29  16.  2 

31  07-  S 

32  56.  2 
34  42.0 
36  24.  4 

38  03.  5 

39  38-  6 

41  09.3 

42  35-4 

43  56-4 

45  11-7 

46  21.  o 

47  23.6 

48  19.  2 

49  07.  2 

49  47-  2 

50  18.  7 
50  41.6 
50  55-4 


111.  3 

112.  I 
113-0 

113- 9 
114.  9 

115- 9 
116.  9 

118.  o 

119.  2 

120.  4 

121.  7 
123.0 
124.4 
125.9 
127-5 

129.  I 
130.9 
132-7 
134-7 
136.8 

139- I 

141-4 

143-9 
146.5 

149-3 
152-3 
155-3 

158-5 
161.  9 

165.4 

168.9 

172.  6 

176.3 


21"^ 


Alt. 


2  05.9 
4  15-9 


6  25. 

8  33- 
10  40. 
12  46. 

14  51- 
16  54. 


18  56.  8 
20  57.  2 
22  55-9 
24  52-  7 
26  47.  4 
28  39.  8 

30  29.  8 
32  17-2 

34  01.4 

35  42.3 

37  19-8 

38  53-  5 


40  22 

41  46, 


5 
9 

43  06.3 

44  20.  o 

45  27.8 

46  29.  o 

47  23.3 

48  10.  2 

48  49.  2 

49  19-8 
49  42.  I 

49  55-  5 


Az. 


113.  I 

114.  o 

114.  9 

115.  8 

116.  8 

117.  8 

118.  9 

120.  I 

121.  3 

122.  6 
123.9 

125-3 
126.8 
128.  4 


22" 


Alt. 


130.0 

131.  8 

^33' 

135' 

137- 

139- 


142.  2 
144.7 

147-3 
150.  o 
152.9 

155-9 

159- I 
162.  4 

165.8 
169.  2 
172.8 
176.4 


I  44.  I 
3  53-2 

6  01.  4 
8  08.6 
10  14.  7 
12  19.  7 
14  23.  4 
16  25.  7 

18  26.6 
20  25.  7 
22  23.3 
24  18.  7 
26  12.  I 

28  03.  2 

29  51.8 
31  37-6 

33  20.4 

34  59-  8 
36  35-  7 

38  07.  6 

39  35-2 

40  58.  2 

42  15.  9 

43  28.  I 

44  34-  S 

45  34-  2 

46  27.  3 

47  23. I 

47  50-9 

48  20.  9 
48  42.  5 
48  55-  6 


Az. 


114.  o 

114.  9 

115.  8 

116.  7 

117.  7 

118.  7 

119.  8 

121.  o 

122.  2 

123-5 
124.  8 

126.  2 

127.7 

129.3 

130.9 

132-7 
134-5 
136.5 
138-  5 
140.  7 

143.0 

145-5 
148.  o 

150.7 
153-6 

156-5 

159.6 
162.8 
166.  I 
169.5 
173-0 
176- 5 


23° 


Alt. 


I  22.  2 
3  30.4 

5  37-6 

7  43-7 

9  48.9 
II  52.  7 

13  55-4 
15  56-  5 

17  56.  I 
19  54.  2 
21  50.3 
23  44-  5 
25  36-6 
27  26.  3 


29  13- 

30  57- 
32  39- 

34  17- 

35  51- 
37  21. 


38  47-  7 

40  09.  o 

41  25.3 

42  36.  o 

43  40.9 

44  39-4 

45  31- 1 

46  15.  7 

46  52.  7 

47  21.9 
47  43-  o 
47  55-  7 


Az. 


14.9 
15-8 

16.  7 

17.  6 
18.6 

19.  6 

20.  7 

21.  9 


23- 
24. 

25- 
27- 
28. 

30- 


31-8 
33-5 
35-  3 
37-3 
39-3 
41-5 

43-8 
46.  2 

48.7 
51-4 
54-2 

57-1 

60.  I 

63-3 
66.  5 

69.8 
73-2 
76.6 


24^ 


Alt. 


Az. 


I  00.  4 
3  07.6 

5  13-7 

7  18.7 

9  22.  8 

II  25.7 

13  27.  I 

15  27.1 

17  25.5 
19  22.3 
21  17.  I 
23  10.  I 

25  00.  7 

26  49.  I 

28  34.  7 

30  17-6 

31  57-4 
33   33-8 

35  06.  6 

36  35-4 

37  59-8 

39  19-  7 

40  34-  4 

41  43.8 

42  47.2 

43  44-4 

44  34-8 

45  18.4 

45  54-  5 

46  22.  7 
46  43.  4 
46  55-  9 


II5-9 

116.  8 

117.  6 

118.  5 

119-5 
120.5 
121.  6 
122.8 


124.  o 

125-3 
126 

128 

129 

131 


132-7 
134-4 
136.  2 
138.2 
140.  2 
142.3 

144.6 
147.  o 

149-5 

152.  2 

154-9 

157-7 


160.  6 

163.7 
166.8 
170.  o 

173-3 
176.7 


Hour 
Angle. 


h.  m. 


5    30 

20 
10 

5    00 
4    50 

40 
30 
20 
10 

4  00 
3  50 
40 
30 
30 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1    00 

0     50 

40 


30 
20 
10 


0    00 


51     0.0 


180.  o 


50    0.0 


180.  o 


49    o.  o 


180.  o 


48     o.  o 


180.  o 


47     0.0 


180.  o 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  20°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

• 

h.  m. 

0             / 

0 

0             / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

r 

1 

1 
i 

6    00 

O    OO.  o 

90.  0 

0  20.  5 

89.  I 

0  41.  0 

88.1 

I  01.  5 

87.2 

I  22.  0 

86.2 

6 

00 

5     50 

2    21.  O 

90.8 

2  41.  5 

89.9 

3  01-9 

89.0 

3  22.3 

88.0 

3  42.8 

87.1 

5 

50 

40 

4  41-9 

91.7 

5  02.4 

90.8 

5  22.9 

89.8 

5  43-2 

88.9 

■6  03.  5 

87.9 

40 

30 

7  02.  8 

92.  6 

7  23.3 

91.  6 

7  43-8 

90.7 

8  04.  2 

89.7 

8  24.4 

88.8 

30 

^0 

9  23-5 

93-5 

9  44-2 

92-5 

10  04.  8 

91-5 

10  25.  I 

90.  6 

10  45-  3 

89.6 

20 

10 

II  44.1 

94-3 

12  04.  9 

93-4 

12  25.  6 

92-4 

12  46.  I 

91-5 

13  06.  3 

90-5 

10 

5    00 

14  04.  6 

95-2 

14  25.  6 

94-3 

14  46.  4 

93-3 

15  06.9 

92-3 

15  27.2 

91-3 

5 

00 

1    50 

16  24.  8 

96.  I 

16  46.  I 

95-2 

17  07.  0 

94.2 

17  27.8 

93-2 

17  48.  2 

92.  2 

4 

50 

40 

18  44.8 

97.1 

19  06.  3 

96.  I 

19  27.  6 

95-1 

19  48.  4 

94-  I 

20  08.  9 

93-1 

40 

30 

21  04.  6 

98.1 

21  26.  4 

97-1 

21  47.8 

96.  I 

22  08.  9 

95- 0 

22  29.  6 

94.0 

30 

20 

23  23.9 

99.1 

23  46.  I 

98.  I 

24  07.  9 

97.0 

24  29.  I 

96.  0 

24  50-  I 

95- 0 

20 

10 

25  42.  9 

100.  I 

26  05.  5 

99.1 

26  27.  6 

98.0 

26  49.  2 

97.0 

27  10.5 

95-9 

10 

4    00 

28  01.  5 

lOI.  2 

28  24.  5 

100.  I 

28  47.  0 

99-1 

29  09.  0 

98.0 

29  30-  5 

96.9 

4 

00 

3    50 

30  19.  4 

102.3 

30  42.9 

lOI.  2 

31  05-8 

100.  I 

31  28.4 

99.0 

31  50.2 

98.0 

3 

50 

40 

32  36.9 

103-5 

33  00-  9 

102.  4 

33  24-  5 

101.3 

33  47-  3 

100.  I 

34  09.  6 

99.0 

40 

30 

34  53-  6 

104.7 

35  18.4 

103.6 

35  42.4 

102.  5 

36  05.  8 

101.3 

36  28.  6 

100.  2 

30 

20 

37  09-  S 

106.  0 

37  34-  9 

104.9 

37  59-7 

103.7 

38  23.7 

102.  6 

38  47-  I 

lOI.  4 

20 

10 

39  24.  S 

107.4 

39  50-  8 

106.  2 

40  16.  2 

105.  I 

40  41.  0 

103.9 

41  05.0 

102.  7 

10 

3    00 

41  38. 5 

108.  9 

42  05.  5 

107.7 

42  31.9 

106.  5 

42  57-4 

105.2 

43  22.  I 

104.0 

3 

00 

3    50 

43  51-2 

no.  5 

44  19.2 

109.3 

44  46.  5 

108.  0 

45  13-0 

106.  7 

45  38.  5 

105.4 

2 

50 

40 

46  02.  5 

112.  2 

46  31.  6 

no.  9 

47  00.  0 

109.  6 

47  27-3 

108.3 

47  53-8 

107.  0 

40 

30 

48  12.  2 

114.  0 

48  42.  5 

112.  7 

49  "-9 

III.  4 

49  40.  5 

no.  0 

50  08.  I 

108.  7 

30 

20 

50  19.  9 

116.  0 

50  51-6 

114.  7 

51  22.3 

113- 3 

SI  52-0 

III.  9 

52  20.  8 

no.  5 

20 

10 

52  25.3 

118.  2 

52  58.4 

116.  8 

53  30-  8 

115- 4 

54  01.  9 

114.  0 

54  31-9 

112.  5 

10 

2    00 

54  28.  I 

120.  6 

55  02.  9 

119.  2 

55  36.  8 

117. 8 

56  09.  4 

116.  3 

56  41.  0 

114.  8 

2 

00 

1    50 

56  27.6 

123.3 

57  04- 4 

121.  9 

57  40.  0 

120.  4 

58  14-  5 

118.  8 

58  47-9 

"7-3 

1 

50 

40 

58  23. 5 

126.3 

59  02.  I 

124.8 

59  39-  9 

123-3 

60  16.  2 

121.  7 

60  51.4 

120. 1 

40 

30 

60  14.  6 

129.  5 

60  55.  6 

128.  I 

61  35-5 

126.5 

62  14.  0 

124.9 

62  51.  6 

123.2 

30 

20 

62  00.  6 

133-2 

62  43.  7 

131-7 

63  26. I 

130.  I 

64  07.  I 

128.  5 

64  47.  I 

126.8 

20 

10 

63  39.  6 

137-3 

64  25.  6 

135-8 

65  10.5 

134-3 

65  54-2 

132.6 

66  37.0 

130.9 

10 

1     00 

65  II.  I 

141-9 

65  59-  5 

140.5 

66  47.  4 

139.0 

67  33-9 

137-4 

68  19.6 

135-6 

1 

00 

0    50 

66  33.  I 

147.  I 

67  24.  2 

145-7 

68  15.  I 

144-3 

69  04.  6 

142.8 

69  53-  5 

141.  I 

0 

50 

40 

67  43-  9 

152.7 

68  37.  6 

151- 5 

69  3^-3 

150.3 

70  23.  7 

148.9 

71  15-7 

147.4 

40 

30 

68  41.6 

159.0 

69  38.  0 

158.0 

70  34-  0 

156.9 

71  29.3 

155-8 

72  24.  5 

154-5 

30 

20 

69  24.  6 

165-7 

70  22.  8 
70  50.  6 

165.0 

71  21.  0 

164.  2 

72  18.  7 

^(^3-3 

73  16.3 

162.  4 

20 

10 

69  51-  0 

172.7 

172.4 

71  50.  I 

172.  0 

72  49-  5 

171- 5 

73  48.  9 

171. 0 

10 

0    00 

70     0.  0 

180.  0 

71     0. 0 

180.  0 

72     0. 0 

180.  0 

73     0-  0 

180.  0 

74     0.0 

180.0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  decHnation.  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West, 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt.    Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6  10 

0  03-5 

82.6 

0  24.  I 

81.6 

0  44.  8 

80.  7 

6 

10 

6  00 

I  42.5 

85-3 

2  03.0 

84.4 

2  23.3 

83-4 

2  43-7 

82.5 

3  04.0 

81.5 

6 

00 

5  50 

4  03-  I 

86.1 

4  23-3 

85.2 

4  43-5 

84.3 

5  03-5 

83-3 

5  23-6 

82.4 

5 

50 

40 

6  23.8 

87.0 

6  43-9 

86.0 

7  03.8 

85-1 

7  23-6 

84.  I 

7  43-5 

83-2 

40 

30 

8  44-5 

87.8 

9  04.  6 

86.9 

9  24-  3 

85-9 

9  43-9 

85.0 

10  03.  4 

84.0 

30 

20 

II  05.4 

88.7 

II  25.3 

87.7 

II  45-0 

86.8 

.12  04.  5 

85.8 

12  23.  8 

84.8 

20 

10 

13  26.4 

89-5 

13  46.  2 

88.6 

14  05.  8 

87.6 

14  25.  2 

86.6 

14  44.2 

85.6 

10 

5  00 

15  47-  4 

90.4 

16  07.  I 

89-4 

16  26.  6 

88.4 

16  45-  8 

87.4 

17  04.  8 

86.4 

5 

00 

1  50 

18  08.  3 

91.  2 

18  28.  I 

90.  2 

18  47-  5 

89.  2 

19  06.  7 

88.2 

19  25-  6 

87.2 

4 

50 

40 

20  29.  2 

92.  I 

20  49.  I 

91.  I 

21  08.  6 

90.  I 

21  27.  6 

89.  I 

21  46-  5 

88.0 

40 

30 

22  49.  9 

93- 0 

23  10.  0 

92.  0 

23  29.  4 

91.  0 

23  48.  6 

89.9 

24  07.  I 

88.8 

30 

20 

25  10.  7 

93-9 

25  30.8 

92.9 

25  50-  4 

91.8 

26  09.  5 

90.8 

26  28.  3 

89.7 

20 

10 

27  31.2 

94.9 

27  SI- 5 

93-8 

28  II.  I 

92.7 

28  30.  4 

91.7 

28  49.  3 

90.6 

10 

4  00 

29  51.6 

95-9 

30  12.  0 

94-8 

30  32.0 

93-7 

30  51-2 

92.  6 

31  10.  I 

91- 5 

4 

00 

3  50 

32  II.  5 

96.9 

32  32.  3 

95-8 

32  52-  5 

94.6 

33   12-  I 

93-5 

33   31-0 

92.4 

3 

50 

40 

34  31-4 

97-9 

34  52-  5 

96.8 

35  13-0 

95-6 

35  32-6 

94-5 

35  SI- 8 

93-3 

40 

30 

36  50-  9 

99.0 

37  12.3 

97.8 

37  33-0 

96.  7 

37  53-  I 

95-5 

38  12.4 

94-3 

30 

20 

39  09-  8 

100.  2 

39  31-7 

99.0 

39  53-  0 

97-8 

40  13-  3 

96-5 

40  32.  9 

95-3 

20 

10 

41  28.  2 

lOI.  4 

41  50.8 

100.  2 

42  12.3 

98.9 

42  33-  I 

97-7 

42  53-1 

96.4 

10 

3  00 

43  46.  I 

102.  7 

44  09.  2 

lOI.  4 

44  31-  4 

100.  I 

44  52-6 

98.8 

45  13-  I 

97-5 

3 

00 

2    50 

46  03.  2 

104.  I 

46  27.  0 

102.8 

46  49.  8 

lOI.  4 

47  II- 7 

TOO.  I 

47  32-  6 

98.7 

2 

50 

40 

48  19.  4 

105.  6 

48  44.  I 

104.  3 

49  07.  6 

102.8 

49  3°-  2 

lOI.  4 

49  51-  7 

100.  0 

40 

30 

50  34-  6 

107.  2 

51  00.  2 

105.8 

51  24-  6 

104.  4 

51  47-9 

102.  9 

52  10.  I 

lOI.  4 

30 

20 

52  48.  6 

109.  0 

53  15-2 

107.  6 

53   40.  7 

106.  0 

54  04.  9 

104.  5 

54  28.  0 

102.  9 

20 

10 

55  oi-o 

III.  0 

55  28.  9 

109.5 

55  55-4 

107.9 

56  20.  8 

106.3 

56  44-9 

104.  6 

10 

2    00 

57  II- 6 

113.  2 

57  41-0 

III.  6 

58  09.  0 

109.9 

58  35-  5 

108.  2 

59  00.  8 

106.  4 

2 

00 

1  50 

59  20.  I 

115.  6 

59  50-  9 

113-9 

60  20.  3 

112.  2 

60  48.  6 

iio.  4 

61  15.  I 

108.5 

1 

50 

40 

61  25.  7 

118.  3 

61  58.6 

116.  5 

62  29.  9 

114.  7 

62  59.  6 

112.  8 

63  28.  0 

no.  9 

40 

30 

63  27.  9 

121.  4 

64  02.  9 

119.  6 

64  36.  2 

117.  7 

65  08.  I 

115- 7 

65  38.  3 

113-6 

30 

20 

65  26.  0 

125.0 

66  03.  3 

123.  I 

66  39-  3 

121.  I 

67  13-4 

119.  0 

67  46.  0 

116.  8 

20 

10 

67  18.4 

129.  0 

67  58.9 

127.  I 

68  37.  4 

125.0 

69  14.  4 

122.8 

69  49.  6 

120.  5 

10 

1  00 

69  04.  3 

133-8 

69  47-  7 

131.  8 

70  29.  5 

129.  7 

71  09.  7 

127.4 

71  48.  4 

125.0 

1 

00 

0  50 

70  41.6 

139-3 

71  28.  5 

137-3 

72  13-  5 

135-3 

72  57-4 

132.9 

73  39-  8 

130-5 

0 

50 

40 

72  07.3 

145-7 

72  57-7 

143-8 

73  47-  I 

141.  9 

74  34-  8 

139.8 

74  21.  5 

137-  3 

40 

30 

73  19-0 

153- I 

74  13-  0 

151- 5 

75  06.0 

149.  7 

75  58-4 

147-8 

76  49.  4 

145-6 

30 

20 

74  13-  8 

161.  4 

75  II- 0 

160.  2 

76  07.  6 

1 58.  8 

77  03-  7 

157.6 

77  59-  I 

155-6 

20 

10 

74  48.  2 

170-  5 

75  47-4 

169.8 

76  46.  6 

169.  I 

77  45-  5 

168.2 

78  44-3 

167.2 

10 

0  00 

75  o-o 

180.  0 

76  0. 0 

180.  0 

77  0.  0  180.  0 

1 

I 

78  0. 0 

180.  0 

79  0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14= 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6  20 

0  11.  2 

75.  2 

6  SO 

10 

I  05.4 

79.8 

I  25.9 

78.8 

I  46.7 

77-9 

2  07.  2 

76.9 

2  27.8 

76.  0 

10 

6  00 

3  24-3 

80.6 

3  44-5 

79.6 

4  04.7 

78.7 

4  24.7 

77-7 

4  44-8 

76.8 

6  00 

S    50 

5  43-4 

81.4 

4  03.4 

80.5 

6  23.  I 

79-5 

6  42.7 

78.6 

7  02.  2 

77.6 

5  50 

40 

8  03.0 

82.2 

8  22.6 

81.3 

9  41-9 

80.3 

9  01.  I 

79-4 

9  20.  I 

78.4 

40 

30 

10  22.  7 

83.0 

10  41.  9 

82.  I 

II  00.  9 

81.  I 

II  19.  8 

80.  2 

II  38-3 

79.2 

30 

30 

12  42.  9 

83.8 

13  01.  7 

82.9 

13  20.3 

81.9 

13  38.  8 

80.9 

13  57-0 

79-9 

20 

10 

15  03-  I 

84.6 

15  21.  6 

83.6 

15  40.  I 

82.6 

15  58-  I 

81.7 

16  15.9 

80.  7 

10 

5  00 

17  23.  5 

85-4 

17  41.9 

84.4 

18  00.  0 

83-4 

18  17.  7 

82.4 

18  35-  2 

81.4 

5  00 

4  50 

19  44.  I 

86.2 

20  02.  2 

85.2 

20  20.  I 

84.  2 

20  37.  6 

83-2 

20  54.  7 

82.2 

4  50 

40 

22  04.  8 

87.  0 

22  22.  8 

86.0 

22  40.  4 

85.  0 

22  57.  6 

83-9 

23  14-4 

82.9 

40 

30 

24  25.  7 

87.8 

24  43.  4 

86.8 

25  00-  7 

85-7 

25  17-8 

84.7 

25  34-  4 

83.6 

30 

20 

26  46.  5 

88.7 

27  04.  3 

87.6 

27  21.5 

86.5 

27  38-  3 

85-4 

27  54-  5 

84.  4- 

20 

10 

29  07.  4 

89-5 

29  25.0 

88.4 

29  42.  3 

87-3 

29  58.  2 

86.2 

30  14.  8 

85.1 

10 

4  00 

31  28.4 

90-3 

31  46.  I 

89.  2 

32  03.  2 

88.1 

32  19-5 

87.0 

32  35-  4 

85.8 

4  00 

3  50 

33   49-  3 

91.  2 

34  06.  9 

90.  I 

34  24-  0 

88.9 

34  40-  3 

87.7 

34  56-  I 

86.6 

3  50 

40 

36  10.  2 

92.  I 

36  28.  0 

90.9 

36  45-  0 

89.7 

37  01-2 

88.5 

37  16.  8 

87-3 

40 

30 

38  30-  9 

93- 0 

38  48.  8 

91.8 

39  05-  8 

90.  6 

39  22.  I 

89.4 

39  37-  7 

88.  I 

30 

20 

40  51-  7 

94.0 

41  09.  8 

92.8 

41  26.  8 

91-5 

41  43-  I 

90.  2 

41  58-  6 

88.9 

20 

10 

43  12.2 

95- 0 

43  30-4 

93-7 

43  47-  7 

92.  4 

44  04.  0 

91.  I 

44  19.  6 

89.7 

10 

3  00 

45  32.  5 

96.  I 

45  51-0 

94.8 

46  08.  5 

93-4 

46  25.  0 

92.  0 

46  40-  5 

90.  6 

3  00 

2    50 

47  52-  5 

97-3 

48  II.  3 

95-9 

48  29.  I 

94-4 

48  45.  8 

93-0 

49  01.  4 

91-5 

2  5t> 

40 

50  12.  I 

98.5 

50  31-4 

97.0 

50  49-  5 

95-5 

51  06.  5 

94.0 

51  22.2 

92-5 

40 

30 

52  31-  I 

99.9 

52  51-0 

98-3 

53  09-  7 

96.7 

53  26.9 

95-  I 

53  43-  0 

93-5 

30 

20 

54  49-  8 

lOI.  3 

55  IO-4 

99-7 

55  29-  5 

98.0 

55  47-  3 

96-3 

56  03.  6 

94.6 

20 

10 

57  07-  5 

102.  9 

57  28.9 

lOI.  2 

57  48.  7 

99.4 

58  07.  I 

97-6 

58  24.  0 

95-8 

10 

2  00 

59  24-  5 

104.  6 

59  46.  9 

102.8 

60  07.  6 

100.  9 

60  26.  7 

99.0 

60  44. 0 

97.1 

2  00 

1  50 

61  40.  3 

106.  ^ 

62  03.  7 

104.7 

62  25.4 

102.  6 

62  45-  4 

100.  6 

63  03.  6 

98.  5 

1  50 

40 

63  54-  6 

108.8 

64  19.  6 

106.  7 

64  42.  6 

104.  6 

65  03.  6 

102.  4 

65  22.8 

100.  2 

40 

30 

66  06.  9 

III.  5 

66  33-  5 

109.  2 

66  58.  2 

106.  9 

67  20.  8 

104.  5 

67  41.  2 

102.  I 

30 

20 

68  16.  8 

114- 5 

68  45.  6 

112.  I 

69  12.  2 

109.  6 

69  36.  3 

107.  0 

69  58.  4 

104.  3 

20 

10 

70  23.  2 

118.  I 

70  54-4 

"S-  5 

71  23.  5 

112.  8 

71  50.0 

109.9 

72  14.  2 

107.  0 

10 

1  00 

72  25.0 

122.5 

72  59.6 

119.  7 

73  31-7 

116.  8 

74  01.  0 

113.  6 

74  27.  7 

no.  4 

1  00 

0  50 

74  20.  3 

127.8 

74  58-  5 

124.  9 

75  34-  3 

121.  8 

76  07.  8 

118.  3 

72  37-8 

114.  7 

0  50 

40 

76  06.  3 

134.  6 

76  49.  4 

131-5 

77  30-  2 

128.3 

78  08.  2 

124.  6 

78  43-  I 

120.  6 

40 

30 

77  39-  4 

143.0 

78  28.  0 

140.  I 

79  14-  0 

136.9 

79  58-  0 

133-  0 

80  39.  0 

128.8 

30 

20 

78  54.  0 

153-5 

79  47-  7 

151.  I 

80  40.  2 

148.3 

81  31.  X 

144.8 

82  19.  7 

140.7 

20 

10 

79  42.  8 

166.  I 

80  41.  0 

164.  7 

81  38.8 

162.  9 

82  36.  I 

160.  7 

83  32.  5 

157-9 

10 

0  00 

80  0.  0 

180.  0 

81  0. 0 

180.  0 

82  0. 0 

180.  0 

83  0.0 

180.  0 

84  0.  0 

180.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
An^le. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

! 

6 

30 

o  32.  4 

74.2 

0  53-4 

73-3 

I  14.  6 

72.4 

I  35-6 

71.4 

I  56.6 

70-5 

6    30 

10 

2   48.3 

75-1 

308.7 

74.1 

3  29.1 

73-2 

3  49-5 

72.  2 

4  09.  8 

71-3 

10 

6 

00 

5  04-7 

75-9 

5  24- 6 

74-9 

5  44.  3 

74.  c 

6  04.  0 

73-0 

6  23.  6 

72.1 

6    00 

5 

50 

7  21-7 

76.7 

7  40.9 

75-7 

8  00.  0 

74.7 

8  19.  I 

73-8 

837-9 

72.8 

5    50 

40 

9  39- 0 

77-4 

9  57-  7 

76.6 

10  16.  2 

75-5 

10  34-  7 

74-5 

10  52.  9 

73-6 

40 

30 

II  56.  8 

78.  2 

12  14.  9 

77.2 

12  32.  9 

76.3 

12  50.  8 

75-3 

13  08.  3 

74.3 

30 

20 

14  14-  9 

78.9 

14  32.  7 

78.0 

14  50.  I 

77.0 

15  07- 3 

76.  0 

15  24-  3 

75- 0 

30 
10 

10 

16  33-  4 

79-7 

16  50.  7 

78.7 

17  07.  6 

77-7 

17  24.  2 

76.7 

17  40-  6 

75-7 

5 

00 

18  52.  2 

80.4 

19  09.  I 

79-4 

19  25.  5 

78.4 

19  41.  7 

77-4 

19  57-  4 

76.3 

5    00 
4    50 

1 

50 

21  II.  4 

81.  I 

21  27.7 

80  I 

21  43.  8 

79.  I 

21  59-4 

78.0 

22   14-  5 

77.0 

40 

23  30.  8 

81.8 

23  46.  8 

80.8 

24  02.  3 

79-7 

24  17- 4 

78.7 

24  32-0 

77-6 

40 

30 

25  50-  5 

82.5 

26  c6.  0 

81.5 

26  21.  0 

80.4 

26  35.  7 

79-3 

26  49.  7 

78.  2 

30 

20 

28  10.  3 

83.2 

28  25.  5 

82.2 

28  40.  2 

81.  I 

28  54.  4 

80.0 

29  08.  0 

78.8 

30 

10 

30  3°-  4 

83- 9 

30  45-  2 

82.8 

30  59-  4 

81.7 

31   13- 2 

80.6 

31  26.3 

79-4 

10 

4 

00 

32  50-  6 

84.7 

33  05.  3 

83-5 

33  19-2 

82.  4 

33  32-  5 

81.2 

33  45-  I 

80.0 

4    00 

3 

50 

35  "■  I 

85.4 

35  25.3 

84.  2 

35  38.  9 

83.0 

35  51- 9 

81.8 

36  04.  0 

80.6 

3    50 

40 

37  31- 6 

86.  I 

37  45-  8 

8+9 

37  59-  0 

83.6 

38  II.  5 

82.  4 

38  23.  3 

81.2 

40 

30 

39  52-  2 

86.8 

40  06.  I 

85.6 

40  19.  I 

84.3 

40  31-  4 

83.0 

40  42.  6 

81.7 

30 

20 

42  13.  I 

87.6 

42  26.  8 

86.3 

42  39-  4 

85.  0 

42  51-3 

83.6 

43  02-  2 

82.3 

30 

10 

44  34- 0 

88.4 

44  47-4 

87.0 

45  00.  0 

85.6 

45  II-  5 

84.  2 

45  22.  0 

82.8 

10 

3 

00 

46  54.8 

89.  2 

47  08.  3 

87.7 

47  20.  6 

86.3 

47  31-8 

84.9 

47  41.  9 

8,3-4 

3    00 

3 

50 

49  15-  9 

90.  0 

49  29.  I 

88.  5 

49  41-  2 

87  0 

49  52-  2 

85-5 

50  01.  9 

84.0 

2    50 

40 

51  36.  8 

90.9 

51  50.  I 

89- 3 

52  02.  I 

87.7 

52  12.  9 

86.  I 

52  22.  3 

84-5 

40 

30 

53  57-  7 

91.  8 

54  no 

90.  2 

54  22.  9 

88.  5 

54  33-  6 

86.  8 

54  42-5 

85-1 

30 

30 

56  18.  5 

92.  8 

56  32.  0 

91.  I 

56  43-  8 

89- 3 

56  54-4 

87-5 

57  03.  I 

85- 7 

30 

10 

58  39-  2 

93-9 

58  52-  9 

92.  0 

59  05-  8 

90.  I 

59  15-  2 

88.2 

59  23-  7 

86.3 

10 

2 

00 

60  59.  7 

95-  I 

61  13.  7 

93-  I 

61  25.  8 

91.  0 

61  36.  I 

88.9 

61  44-  3 

86.9 

2    00 

1 

50 

63  20.  0 

96- 3 

63  34-  2 

94.  2 

63  46.  7 

92.  0 

63  57-  0 

89.8 

64  OK-  0 

87-5 

1    50 

40 

65  39-  8 

97.8 

65  54-  9 

95-  5 

66  07.  6 

93-  I 

66  18.  0 

90.  6 

r67  26.  g) 

88.2 

40 

30 

67  59-  2 

99-  5 

68  15.  0 

96.9 

68  28.  I 

94-3 

68  39.  0 

91.  6 

68  47.  0 

88.9 

30 

30 

70  17.  7 

loi.  5 

70  34-  8 

98.6 

70  48.  7 

95-7 

70  59-  7 

92-7 

71  08.  0 

89.6 

20 

10 

72  35-2 

103.9 

72  53-  5 

100.  7 

73  08.  s 

97-4 

73  20.  5 

94.0 

73  28.  7 

90- 5 

10 

1 

00 

74  51-  I 

106.  9 

75  11-7 

103.  2 

75  28.  I 

99.4 

75  40.  9 

95-5 

75  49-  8 

91-5 

1    00 

0 

50 

77  04-7 

no.  8 

77  27-  5 

106.5 

77  46.  5 

102.  I 

78  01.8 

97-5 

78  10.  5 

92.  8 

0    50 

40 

79  14-  I 

116.  I 

79  41-  I 

III.  I 

80  03.  4 

105.9 

80  20.  4 

100.  2 

80  31.  3 

94-4 

40 

30 

81  17.  0 

123.8 

81  49-  5 

118.  I 

82  17.  0 

III.  6 

82  38.  0 

1 04-  5 

82  51-  5 

96.8 

30 

30 

83  05.  5 

135- 6 

83  47-  3 

129.3 

84  23.  4 

121.  5 

84  52-  0 

112.  I 

85  10.  9 

lOI.  I 

30 

10 

84  27.  7 

154- I 

85  20.  9 

148.9 

86  10.  6 

141-3 

86  54.2 

129.8 

87  26.  4 

112.  6 

10 

0 

00 

85     0. 0 

180.  0 

86     0.0 

180.0 

87     0.  0    180.  0 

88     0.0 

180.  0 

89    0.  0 

180.  0 

0    00 

It 

I  Nort 

ll  declination,  when  t 

le  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths 

;re  reckoned  from  North  to  East; 

and  when  tl 

le  star  is  setting  or  W 

"^est  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from 

forth  to  West. 

Ir 

iSout 

h  declination,  when  t 

le  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths 

ire  reckoned  from  South  to  East; 

and  w 

hentl 

ae  star  is  setting  or  W 

"^est  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from 

k)uth  to  West. 
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30° 

31° 

33° 

23° 

34° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0     ./ 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6  30 

o  05.  8 

68.  7 

0  27.  7 

67.8 

0  49-5 

66.8 

I  II.  2 

65-9 

I  33-  I 

65.  0 

6  30 

30 

2  17.  6 

69-5 

2  38.6 

68.6 

2  59- 5 

67.7 

3  20.4 

66.7 

3  41- 2 

65.8 

30 

10 

4  29.9 

70-3 

4  50-  I 

69.4 

S  10.2 

68.5 

5  30-2 

67-5 

S  SO- I 

66.6 

10 

6  00 

6  43-  I 

71.  I 

7  02.4 

70.  2 

7  21.  6 

69.  2 

7  40-8 

68.3 

7  59-7 

67-3 

6  00 

5    50 

856.7 

71.9 

9  15- 2 

70.9 

9  33-7 

69.9 

9  SI- 9 

69.  0 

10  10.  I 

68.0 

5  50 

40 

II  II.  0 

72.  6 

II  28.  8 

71.  6 

II  46.  4 

70.  6 

12  03.  9 

69.7 

12  21.  I 

68.7 

40 

30 

13  25.  6 

73-3 

13  42.  8 

72.3 

13  59-  7 

71-3 

14  16.  2 

70.4 

14  32-  7 

69.4 

30 

20 

IS  41.0 

74- 0 

IS  57-4 

73- 0 

16  13.  s 

72.  0 

16  29.  4 

71.  0 

16  44-  9 

70.  0 

30 

10 

17  56.  6 

74-7 

18  12.  3 

73-6 

18  27.  8 

72.  6 

18  42.  8 

71.  6 

18  57-  7 

70.  6 

10 

5    00 

20  12.  8 

75-3 

20  27.  9 

74-3 

20  42.  5 

73-2 

20  56.  8 

72.  2 

21  10.7 

71.  I 

5  00 

4  50 

22  29.  3 

75-9 

22  43-  7 

74-9 

22  57.  7 

73-8 

23  II.  2 

72.  8 

23  24.  3 

71.7 

4  50 

40 

24  46.  3 

76-5 

25  00.  0 

75-5 

25  13-  2 

74-  4 

25  26.  0 

73-3 

25  38-  4 

72.  2 

40 

30 

27  03-  4 

77.1 

27  16.  6 

76.  0 

27  29.  2 

74-9 

27  41.  2 

73-8 

27  52-  8 

72-7 

30 

30 

29  21.  I 

77-7 

29  33-  S 

76.6 

29  45-  4 

75-5 

29  56.  8 

74  3 

30  07.  5 

73-2 

30 

10 

31  38.8 

78.3 

31  SO-  7 

77.1 

32  02.  0 

76.  0 

32  12.7 

74-8 

32  22.  7 

73-7 

10 

4  00 

33  57-  I 

78.8 

34  08.  4 

77-7 

34  18.  9 

76.5 

34  28.  8 

75-3 

34  38-  0 

74-1 

4  00 

3  50 

36  15-  S 

79-4 

36  26.  2 

78.  2 

36  36.  2 

76.9 

36  45-  2 

75-7 

36  53-  7 

'  74-  4 

3  50 

40 

38  34-  I 

79-9 

38  44-3 

78.7 

38  53-  5 

77-4 

39  02.  0 

76.  I 

39  09.  6 

,  74-8 

40 

30 

40  53-  0 

80.  4 

41  02.  6 

79.  I 

41  II.  2 

77-8 

41  18.  9 

76.5 

41  25.  7 

75-2 

30 

30 

43  12.  2 

80.9 

43  21.  I 

79.6 

43  29.  I 

78.  2 

43  36-  I 

76.9 

43  42.  I 

75-5 

30 

10 

45  31-4 

81.4 

45  40.  0 

80.0 

45  47-  2 

78.6 

45  53-  5 

77-2 

45  S8-  6 

75-8 

10 

3  00 

47  SO- 9 

81.9 

47  58-  7 

80.5 

48  05.  4 

79-0 

48  10.  9 

77-5 

48  15-  3 

76.  0 

3  00 

2    50 

50  lo-  5 

82.  4 

50  47-  7 

80.9 

SO  23.  8 

79-3 

SO  28.  6 

77.8 

SO  32-  I 

76.  2 

3  50 

40 

52  30-  3 

82.9 

52  37-  I 

81.3 

52  42.  4 

79-6 

52  46.  5 

78.0 

52  49-  0 

76.3 

40 

30 

54  50-  2 

83-4 

54  56-  S 

81.6 

55  01.  I 

79-9 

55  04-  4 

78.  2 

55  06.  0 

76-4 

30 

30 

57  IO-4 

83- 9 

57  16.  0 

82.0 

57  20.  0 

80.  2 

57  22.3 

78.3 

57  23-  0 

76-4 

30 

10 

59  30-  5 

84.4 

59  35-  5 

82.  4 

59  38.  9 

80.  s 

59  40.  4 

78.4 

59  40.  7 

76-3 

10 

3  00 

61  51.0 

84.8 

61  55-4 

82.6 

61  57.8 

80.5 

61  S8.4 

78.4 

61  57.0 

76.3 

3  00 

1  50 

64  II.  2 

8S-3 

64  15.  2 

82.9 

64  16.  9 

80.6 

64  16.  5 

78-3 

64  13-  9 

76  0 

1  50 

40 

66  31.8 

85.7 

66  35.  2 

83.2 

66  36.  0 

80.6 

66  34-  5 

78.1 

66  30.  s 

75-6 

40 

30 

68  52.  4 

86.  I 

68  55.  0 

83- 3 

68  55.  2 

80.6 

68  S2.  2 

77.8 

68  47.  0 

75-0 

30 

30 

71  13.0 

86.6 

71  15.2 

83- s 

71  14.0 

80.  4 

71  10.  I 

77.  2 

71  02.9 

74-2 

30 

10 

73  33-  7 

87.  0 

73  35-  0 

83-5 

73  33-  2 

80.0 

73  27-0 

76.4 

73  18.  2 

73-0 

10 

1  00 

75  54-  6 

87.4 

75  55-  2 

83-3 

75  51-4 

79-2 

75  43-  9 

75-2 

75  32-3 

71-3 

1  00 

0  50 

78  15-  5 

87.9 

78  IS-  0 

82.9 

78  10.  0 

78.1 

77  59-  5 

73-3 

77  44.5 

68.8 

0  50 

40 

80  36.  4 

88.3 

80  34.  8 

82.  2 

80  27.  3 

76.  2 

80  13.  5 

70-3 

79  54-  4 

64-9 

40 

30 

82  57.  0 

88.7 

82  S4-0 

80.6 

82  43.  0 

72.  8 

82  24.  0 

65-  4 

81  S9-  0 

58-7 

30 

30 

85  18.  I 

89.2 

85  12.  7 

77-1 

84  55-  3 

65-9 

84  27.  9 

56.3 

83  52-  7 

48-3 

30 

10 

87  39-  I 

89.6 

87  27.  2 

66.4 

86  55.  6 

49-0 

86  12.  2 

37-3 

8s  22.  6 

29.6 

10 

0  00 

90  0. 0 

Ind. 

89  0. 0 

0.  0 

88  0.0 

0.  0 

87  0. 0 

0.  0 

86  0.0 

0.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  Bast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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6 

00 

5 

50 

2  21.  0 

90.8 

2  00.  4 

91.8 

I  39.8 

92.7 

I  19.  I 

93-7 

0  58.6 

94.6 

5 

50 

40 

4  41-9 

91.7 

4  21.  2 

92.7 

4  00.  5 

93-6 

3  39-8 

94.5 

3  18.9 

95-5 

40 

30 

7  02.8 

92.  6 

6  41.9 

93-5 

621.  I 

94-5 

6  00.  2 

95-4 

5  39-1 

96-4 

30 

20 

9  23-5 

93-5 

9  02.  6 

94.4 

8  41.  6 

95-4 

8  20.3 

96.3 

7  59-1 

97-2 

20 

10 

II  44.  I 

94-3 

II  23.0 

95-3 

II  01.  8 

96-3 

10  40.  4 

97-2 

10  18.8 

98.  I 

10 

5 

00 

14  04.  6 

95' 2 

13  43-3 

96.  2 

13  21.8 

97.2 

13  00.  I 

98.  I 

12  38.  I 

99.  I 

5 

00 

4 

50 

16  24.  8 

96.  I 

16  03.  3 

97-  I 

15  41-4 

98.  I 

15  19-4 

99.0 

14  57-  2 

100.  0 

4 

50 

40 

18  44.  8 

97.1 

18  23.  0 

98.  I 

18  00.  9 

99-1 

17  38-4 

100.  0 

17  15-7 

lOI.  0 

40 

30 

21  04.  6 

98.  I 

20  42.  4 

99-  I 

20  19.  8 

100.  I 

19  57-0 

lOI.  0 

19  33-8 

102.  0 

30 

20 

23  23.9 

99.  I 

23  01-3 

100.  I 

22  38.4 

lOI.  I 

22  15.  0 

102.  I 

21  51.4 

103.  I 

20 

10 

25  42.9 

100.  I 

25  19-9 

lOI.  I 

24  56.  5 

102.  2 

24  32-  7 

103.2 

24  08.  4 

104.  2 

10 

4 

00 

28  01.  5 

lOI.  2 

27  38.0 

102.  2 

27  14.0 

103-3 

26  49.  6 

104.3 

26  24.  7 

105.3 

4 

00 

3 

50 

30  19.4 

102.3 

29  55-4 

^°3-3 

29  3°.  8 

104.4 

29  05.  8 

105.5 

28  40.  2 

106.5 

3 

50 

40 

32  36.  9 

103-5 

32  12. 2 

104.  5 

31  47-0 

105.  6 

31  21.2 

106.  7 

30  55-  0 

107.7 

40 

30 

34  53-  6 

104.  7 

34  28.  3 

105.8 

34  02.3 

106.  9 

33  35-  8 

108.  0 

33  08.  8 

109.  I 

30 

20 

37  09-  5 

106.  0 

36  43-  4 

107.  2 

36  16.  7 

108.3 

35  49-3 

109.4 

35  21.5 

no.  5 

20 

10 

39  24-  5 

107.4 

38  57-6 

108.  6 

38  30-  0 

109.7 

38  01.8 

no.  8 

37  32.9 

III.  9 

10 

3 

00 

41  38-  5 

108.  9 

41  10.  6 

no.  I 

40  41.  2 

III.  2 

40  12.  8 

112.  4 

39  42.  9 

113.5 

3 

00 

2 

50 

43  51-2 

no.  5 

43  22.4 

III.  7 

42  52-7 

112.  9 

42  22.  5 

114.  I 

41  51-3 

115.2 

2 

50 

40 

46  02.  5 

112.  2 

45  32-  S 

113- 4 

45  01.  8 

114.  6 

44  30-  2 

115.  8 

43  58-0 

117.  0 

40 

30 

48  12.  2 

114.  0 

47  40.  9 

"5-3 

47  08.  8 

116.  5 

46  36.  0 

117.  8 

46  02.  5 

119.  0 

30 

20 

50  19-  9 

116.  0 

49  47-  3 

117- 3 

49  13-8 

118.  6 

48  39-  5 

119.  9 

48  04.  4 

121.  I 

20 

10 

52  25.3 

1x8.  2 

51   51-1 

119.  6 

51  16.2 

120.  9 

50  40.  4 

122.  2 

50  03.  6 

123.4 

10 

2 

00 

54  28.  I 

120.  6 

53  52-3 

122.  0 

53  15.7 

123.4 

52  38.  0 

124.  6 

51  59.6 

125.9 

2 

00 

1 

50 

56  27.6 

123-3 

55  50-  I 

124.  7 

55  II.  6 

126.  I 

54  32.  I 

127.3 

53  51.9 

128.6 

1 

50 

40 

58  23.  5 

126.3 

57  43- 8 

127.7 

57  03.  4 

129.  I 

56  21.8 

130-3 

55  39-  6 

131.  6 

40 

30 

60  14.  6 

129-  5 

59  32-9 

131.  0 

58  50.  2 

132-4 

58  06.6 

133-7 

57  22.2 

134.9 

30 

20 

62  00.  6 

133-2 

61   16.  3 

134.  6 

60  31.4 

136.0 

59  45-  4 

137-3 

58  58-  9 

138.  5 

20 

10 

63  39-  6 

137-3 

62  53.  I 

138.7 

62  05.  6 

140.  0 

61  17.4 

141.  3 

60  28.  6 

142.  5 

10 

1 

00 

65  II.  I 

141.  9 

64  21.8 

143-  3 

63  32.  0 

144.5 

62  41.  2 

145-7 

61  50.  I 

146.9 

1 

00 

0 

50 

66  7,3.  I 

147.  I 

65  41.  I 

148.3 

64  48.  7 

149.4 

63  55-8 

150-5 

63  02.  5 

151.  6 

0 

50 

40 

67  43-  9 

152.7 

66  49.  4 

153.8 

65  54.  7 

154.8 

64  59-  4 

155-8 

64  03.  9 

156.7 

40 

30 

68  41.  6 

159.  0 

67  45.  0 

159.8 

66  48.  0 

160.  7 

65  50.9 

161.  4 

64  53-  6 

162.  I 

30 

20 

69  24.  6 

165-7 

68  26.  I 

166.3 

67  27.  6 

166.  9 

66  28.  8 

167.4 

65  30.  I 

167.9 

20 

10 

69  51.0 

172.7 

68  51.  4 

173.  I 

67  51.8 

173.4 

66  52.  2 

173-6 

65  52.5 

173.9 

10 

0 

00 

1  70    0.  0 

180.  0 

69     0..0 

180.  0 

68     0.0 

180.  0 

67     0.  0    180.  0 

66     0.  0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risinj;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settinfr  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    50 
40 
30 
30 
10 

o  37-9 

2    58.1 

5  17-9 
7  37-7 
9  57-1 

95-6 
96.4 

97-3 
98.2 

99.1 

0  17.  2 
2  37.2 
4  56.8 
7  16.  I 

9  35-1 

96-5 
97-4 
98.  2 
99.1 
100.  0 

2  16.  2 
4  35-5 
6  54-5 
9  13- I 

98-3 
99.2 

100.  I 

101.  0 

I  55-2 
4  14-  I 
6  32.7 

8  50-9 

99.2 

100.  I 

101.  0 

loi.  9 

I  34.2 
3  52.6 
6  10.  9 

8  28.5 

100.  2 

101.  I 

loi.  9 

102.  9 

5 

1 

50 
40 
30 
20 
10 

5    00 

4    50 

40 

12  16.  I 
14  34.  6 
16  52.8 

100.  0 

101.  0 

102.  0 

II  53-7 
14  II.  9 
16  29.  5 

100.  9 

101.  9 

102.  9 

II  31.2 
13  48.  8 
16  06.  0 

loi.  9 
102.  9 
103.9 

II  08.  5 
13  25-6 
15  42.2 

102.8 
103.8 
104.9 

10  45-  7 
13  02.  2 

15  18.  2 

103.8 
104.  8 
105.8 

5 
4 

00 
50 
40 

30 

20 
10 

19  10.  4 
21  27.4 
23  43-8 

103.0 

104.  0 

105.  I 

18  46.  7 
21  03. I 
23  18.9 

104.  0 

105.  0 

106.  I 

18  22.' 5 
20  38.  5 
22   53-4 

104.  9 

106.  0 

107.  I 

17  58.2 
20  13.3 

22  27.  7 

105.9 

107.  0 

108.  I 

17  33-4 
19  48.  0 
22  01.  7 

106.  9 

108.  0 

109.  I 

30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

25  59-  5 
28  14.  3 

30  28.  4 

32  41.  2 

34  53-  0 

37  03-  5 

106.3 

107-  5 
108.8 

no.  I 
III.  5 
113.  0 

25  33-8 
27  48.  0 
30  01.  I 
32  13. 2 
34  24-  0 
36  43-  5 

107-3 

108.  5 

109.  8 

111.  2 

112.  6 
114.  I 

25  07-8 
27  21.  I 

29  33-  5 

31  44-  5 
33  54-  5 
36  02.  7 

108.3 
109.5 
no.  8 

112.  2 

113.  6 
115.  I 

24  41.  2 
26  53-  8 
29  05-  2 
31  15-4 
33  24-  2 
35  31-5 

109.3 
no.  5 
III.  8 

113.  2 

114.  7 
116.  2 

24  14-  4 
26  26.  I 
28  36.  6 

30  45-  8 
32  53-  7 
34  59-  7 

no.  3 

111.  5 

112.  8 
114.  2 
115- 7 
117- 3 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

39  12.4 
41  19.7 
43  25.0 
45  28.  I 
47  28.  6 
49  26.  2 

114.  6 
116.  3 
118.  2 
120.  2 
122.3 
124.  6 

38  41.  2 
40  47.  4 
42  51-3 
44  53-  I 
46  52.  I 
48  48.  I 

115-7 
117.  4 

119- 3 
121.  3 

123-5 
125.8 

38  09.  5 
40  14.3 
42   17.0 

44  17-3 
46  14.  9 
48  09.  I 

116.  8 
118.  5 
120.  4 
122.  4 
124.  6 
127.  0 

37  37-1 
39  40.  6 
41  42.  0 
43  40.  8 
45  36-  9 
47  29.  6 

117- 9 
119.  6 
121.  5 

123-5 
125-  7 
128.  I 

37  04-  2 
39  06.  4 
41  06.  5 

43  03-  9 

44  58-4 
46  49.  5 

118.  9 
120.  7 
122.  6 
124.  6 
126.8 
129.  2 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

51  20.  5 

53  IO-9 

54  56.  7 
56  37-4 

58  II.  8 

59  39-  0 

127.  I 
129.9 
132.9 
136.  I 

139-7 
143.6 

50  40.  7 
52  29.  2 

54  13-0 

55  51- 5 

57  23.  9 

58  49.  2 

128.3 

131-  I 
134.0 

137-3 
140.9 

144-7 

50  00.  I 

51  46.  6 
53  28.  7 

55  05.  I 

56  35-  6 

57  58-  6 

129-5 
132.2 

135-2 

138.4 

141-9 

145-7 

49  i8-  7 

51  03-  6 

52  43-  6 

54  18.  I 

55  46.4 
57  07-  6 

130.  6 

133-3 
136.  3 
139-  5 
143-  0 
146.8 

48  36-  9 

50  19.  8 

51  58-0 

53  30-  6 

54  56-  9 
56  16.  I 

131-7 

134-4 

137-3 
140.  s 
144.  0 

147-7 

2 

1 

00 
50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

60  58.  5 

62  08.  6 

63  08.  2 

63  56.0 

64  31.  2 
64  52.  8 

147-9 

152-5 
157-5 
162.8 
168.4 
174.  I 

60  06.  4 

61  14.  4 

62  12.  I 

62  58.  5 

63  32- 4 
63  S3-0 

148.9 
153-4 

158.3 
163.4 
168.8 
174.4 

59  13-9 

60  19.  9 

61  16.  0 

62  00.  6 
62  33-4 
62  53-3 

149.  8 

154-3 
159.  0 
164.  0 
169.  2 
174.  6 

58  20.  8 

59  25.0 

60  19.  2 

61  02.  6 
61  34-  3 
61  53-5 

150.8 

155-  I 
159-7 
164.  5 

169.  6 
174.8 

57  27-5 

58  29.  9 

59  22.  6 

60  04.  5 
60  35.  2 
60  53-  7 

151-  6 

155-9 
160.3 
165.  0 
169.9 
174.9 

1 
0 

00 
50 
40 
30 
30 
10 

0    00 

65     0.0 

180.  0 

64     0.  0 

180.  0 

63     0.  0  !i8o.  0 

62     0. 0 

■    • 

180.  0 

61     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5  40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 


3 
2 


2 
1 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0  00 


10= 


Alt. 


o    / 


I  13. 1 

3  31-2 

5  48.9 
8  06.0 

10  22.  6 
12  38.6 
14  54- o 
17  08.  6 
19  22.  3 

21  35-  2 

23  47-  2 

25  57-9 
28  07.  6 

30  15-  7 
32  22.  5 

34  27.  s 

36  30.  6 

38  31-7 
40  30.  4 
42  26.  2 
44  19.  2 

46  08.  6 

47  54-3 
49  35-  6 

51  11.9 

52  42.  6 

54  07.  o 

55  24-  4 

56  33-  8 

57  34.  4 

58  25.  5 

59  06.  3 
59  36-  o 
59  54-  o 


60 


0-0 


Az. 


101.  I 

102.  o 

102.  9 
103.8 

04.  7 

05-7 
06.  7 

07.8 

08.9 

10.  o 

11.  2 

12.5 
13.8 
15.2 
16.  7 

18.3 
20.  o 

21.7 
23.6 

25-7 
27.9 

30.  2 
32-7 

35-5 
38.4 

41-5 
44.9 

48.6 

52-4 
56.6 
60.  9 

65-5 
70.  2 

75-  I' 


180.  o 


11= 


Alt. 


o    / 


o  52 

3  09 
5  26 

7  43 


9 

12 


59 

14 


14  29 
16  43 
18  56 
21  08 


23  19, 
25  29 
27  38 
29  45 
31  50 
33  54' 

35  56 
37  56 
39  53 
41  48 

43  39 
45  27 

47  II 

48  50, 

50  25 

51  54 

53  16 

54  32 

55  39 
5638 

57  28 

58  08 
58  36 
58  54. 


59  o-o 


Az. 


102.  o 
102.  9 
103.8 
104.  7 

105-  7 
106.  7 

107.7 
108.8 
109.9 

111.  o 

112.  2 

113- 5 
114.  8 

116.  2 

117.  7 
119-3 

121.  o 

122.  8 
124.  7 
126.  7 
128.  9 

^3^-3 

133-8 
136.5 
139-4 
142.5 
145-8 
149.4 

153-2 

157-3 
161.  5 

166.  o 

170.  6 

175-2 


180.  o 


12° 


Alt. 


o     / 


o  30.9 

2  48.  I 

5  04- 6 
7  20.  7 

9  36.  I 

II  50.7 

14  04.  7 

16  17.  9 

18  30.  I 

20  41.  4 

22  51.  6 
25  00.  5 
27  08.  I 
29  14.  2 
31  18.8 
33   21.4 

35  22.  I 
37  20.  5 
39  16.3 

41  09.  5 

42  59-  2 
44  45-3 

46  27.  7 

48  05.  3 

49  38-  I 

51  05-  I 

52  25.9 

53  39-  5 

54  45-  6 

55  42.9 

56  31-3 

57  09-5 
57  37-4 
57  54-3 


58  0.0 


Az. 


103.0 
103.8 
104.  7 

105-7 

106.  6 

107.  6 
108.6 
109.7 
no.  8 

112.  o 

113.  2 

114.  4 

115.  8 

117.  2 

118.  7 
120.3 

122.  o 
123.8 

125-7 
127.7 

129.9 
132.3 

134.8 

137-  5 
140.4 

143-5 
146.7 
i!;o.  2 


154.0 

157-9 
162.  I 

166.  4 

170.9 

175-4 


180.  o 


13° 


Alt. 


o  09.  8 
2  26.  4 
4  42.4 
6  57-9 

9  12.5 
II  26.  6 
13  39-8 
15  52-2 
18  03.  6 
20  14.  o 


22  23. 2 

24  31-2 
26  37.8 
28  42.  9 
30  46.  2 
32  47-8 

34  47-  I 
36  44.  I 

38  38.  5 
40  30.  I 
42  18.  3 

44  03.0 

45  43-  5 

47  19-6 

48  50-  4 

50  15-8 

51  34-  5 

52  46.  7 

53  50-9 

54  47-  o 

55  33-8 

56  II.  I 

56  38.  I 

56  54-  5 


57  o-o 


Az. 


103.9 

104.  8 

105- 7 

106.  6 

107.  6 

105.  6 
109.  6 
no.  7 

111.  7 

112.  9 

114.  I 

115- 4 
116.  8 

118.  2 

119.  7 
121.  3 

123.0 
124.  8 
126.  7 
128.  7 
130.9 
133-2 

135-7 
13S.4 

141- 3 
144-3 
147-  5 
151.  o 

154-7 
158.6 
162.  6 
166.8 
171.  I 
175-5 


180.  o 


14= 


Alt. 


o  / 


2    04.  7 

4  20.  I 
6  34.8 

8  48.9 
II  02.  X 
13  14.6 
15  26.  2 
17  36.8 
19  46.  2 

21  54.6 
24  01.  6 
26  07.  I 
28  II.  I 

30  13-3 
32  13-6 

34  II- 6 
36  07.  2 

38  00.  3 

39  50-  2 
41  37- o 
43  20.0 


44 
46  33- 
48  02. 


58.9 

I 

4 

49  26.  o 

50  43-  I 

51  53-  5 

52  56-2 

53  50-  7 

54  36.  4 

55  12-5 
55  38.  8 
55  54-  7 


56 


o.  o 


Az. 


105-  7 
106.  6 

107-5 

108.  5 

109-5 
no.  5 

111.  6 

112.  7 

113- 9 

115.  I 

116.  4 

117.  7 

119.  I 

120.  7 
122.3 

124.  o 

125-7 
127.7 

129.7 

131-9 
134.2 


136.7 
139-4 
142.  2 

145 
148 


151.  8 

155-4 
159.2 
163.  I 
167.  2 
171-4 
175-7 


180.  o 


Hour 
Angle. 


h.  m. 


5  40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


2i6     LATITUDE  20°.     DECLINATION  CONTRARY  NAME  TO   LATITUDE. 


15° 

16° 

ir 

18° 

19° 

1 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0            / 

0 

0       / 

0 

0       / 

0 

0             / 

0 

0       / 

0 

h. 

m. 

5 

30 
10 

I  42.  g 

106.  6 

107.  6 
108.5 

I  21.  I 

3  35-3 
15  48.6 

107.  6 

108.  5 
109.4 

0  59-4 

3   12.8 

15  25.3 

108.  5 
109.4 
100.3 

0  37-6 

2  50.  2 

15  02.  0 

109.4 
no.  3 
III.  2 

0  15.8 
2  27.7 
4  38.6 

no.  4 
111.3 
112.  2 

5 

30 
20 
10 

jRi  ii.'5 

5 
4 

00 
50 
40 
30 
20 
10 

8  25.1 
10  37.6 
12  49.3 
IS  00.  I 
17  09.  7 
19  18.3 

109.4 
no.  4 

111.  4 

112.  5 

113.  6 

114.  8 

8  01.2 
10  12.  9 
12  23.8 

14  33-  6 

16  42.  4 
18  50.  0 

no.  3 

111.  3 

112.  4 
113-4 
114-  5 
115- 7 

7  37-1 
9  48.  I 
II  58.  0 
14  06.  9 
16  14.  8 
18  21.  4 

111.3 
112.  3 

113- 3 
114.  4 

115- 5 
116.  7 

7  13-0 
9  23-1 
II  32. I 
13  40.  I 
15  47-0 
17  52.6 

112.  2 

113.  2 

114.  2 

"5-3 
1x6.  4 

117.  6 

6  48.7 
8  57-8 
II  06.  0 
^3  13.0 
15  19.0 
17  23.  5 

113.  I 

114.  I 
115.1 

116.  2 

117.  3 

118.  5 

5 
4 

GO 
50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

21  25.  6 
23  31.6 
25  36.  0 
27  38.  8 
29  39.  8 
31  38.9 

116.  0 

117- 3 
118.  7 

120.  I 

121.  6 
123.2 

20  56.  4 
23  01.  2 

25  04-  7 
27  06.3 
29  06.  I 
31  03-8 

117.  0 

118.  2 

119.  6 

121.  0 

122.  6 
124.  2 

20  26.  7 
22  30.  6 
24  32.8 
26  33.  3 
28  31.8 
30  28.  3 

117.  9 

119.  2 

120.  6 
122.  0 

123-5 
125.  I 

19  56.  9 
21  59-  6 
24  00.  7 

26  00.  0 

27  57-3 
29  52.4 

118.  8 

120.  I 

121.  5 

122.  9 
124.4 
126.  0 

19  26.  7 
21  28.  2 
23  28.  2 
25  26.  2 
27  22.  3 
29  16.  2 

119.  7 

121.  0 

122.  4 
123.8 

125-3 
126.  9 

4 
3 

00 
50 
40 
30 
20 
10 

3 
3 

00 
50 
40 
30 
24> 
10 

33  35-6 
35  30-0 
37  21.5 

39  09-  9 

40  55-  2 
42  36.6 

124.9 
126.  7 
128.6 
130.6 
132.8 
135- I 

32  59-3 
34  52-  I 
36  42.3 
38  29.  3 

40  13.0 

41  52.8 

125-9 
127.7 

129.  6 
131.  6 
133-8 
136.  I 

32  22.4 

34  13-9 

36  02.  6 

37  48.  I 

39  30-  I 
41  08.  4 

126.8 
128.6 

130-5 
132-5 
134-7 
137-0 

31  45-2 
33  35-3 
35  22.5 

37  06.  6 

38  47-  I 
40  23. 8 

127.8 
129.5 
131-4 
133-4 
135-6 

137-9 

31  07.  5 

32  56.  2 

34  42.  0 
36  24.  4 

38  03.  5 

39  38-  6 

128.  7 
130.4 
132.3 
134.3 
136.5 
138.7 

3 
2 

00 
50 
40 
30 
20 
10 

2 
1 

00 
50 
40 
30 
20 
10 

44  13-8 

45  46.  5 

47  13-9 

48  35-  8 

49  SI- 2 
51  00  0 

137-6 
140.3 
143.0 
146.  0 
149.2 
^52-5 

43  28.4 

44  59-  I 

46  25.  I 

47  45-  2 

48  59-3 
50  06.  2 

138.5 
141.  I 

143-9 
146.8 
149.9 

153-2 

42  48.  2 

44  II- 7 

45  35-9 

46  54.4 

48  06.  7 

49  12.  2 

139-4 
142.  0 
144.  7 
147.6 

150-7 
153-9 

41  56.  I 

43  23. 8 

44  46.3 

46  03.3 

47  13-9 

48  18.  I 

140.3 
142.9 

145-5 
148.4 
151-4 
154.5 

41  09.  3 

42  35-3 

43  56.4 

45  II- 7 

46  21.  0 

47  23-6 

141.  I 
143-6 
146.3 
149.  I 
152.  I 
15s- 2 

2 
1 

00 
50 
40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 
10 

'  52  01.  I 
52  54-3 
'  53  38.  7 
154  14- 0 
'54  39-3 
!54  54-8 

156.  0 

159-7 
163.6 
167.6 
171.  6 
175-8 

51  06.  I 

51  57-8 

52  41- 0 

53  15-2 
53  40-0 
53  55- 0 

156.7 
160.3 

164.  0 

167.9 

171.  9 

175-9 

50  10.  6 

51  01-  I 

51  43-  I 

52  16.  5 
52  40.  6 

52  55-  I 

157-  3 
160.8 

164-5 
168.3 
172.  I 
176.  0 

49  15-  0 

50  04.  2 

50  45-  3 

51  17.6 

51  41-  I 

51  55-2 

157.8 
161.  3 
164.9 
168.6 

172.3 
176.  I 

48  19.  2 

49  07.  2 

49  47-  2 

50  18.  7 
50  41.  6 

50  55-4 

158.4 
161.  8 

165.3 
168.9 

172-5 
176.  2 

1 
0 

00 
50 
40 
30 
20 
10 

0 

00 

55     o-  0 

180.  0 

54     0.0 

180.  0 

53     o-o 

180.  0 

52     0.0 

180.  0 

51     0. 0 

180.  0 

0 

00 

In  Nortf 
and  when  ti 

1  declination 
e  star  is  sett 

whentl 
ing  or  W 

le  star  is  risii 
est  of  the  mt 

ig  or  Eas 
■ridian,  t 

t  of  the  meri 
he  tabulatet 

dian,  the 
azimutl 

i  tabulated  a 
IS  are  reckon 

zimuths 
ed  from 

are  reckoned 
North  to  We 

from  No 

St. 

rth  to  East; 

In  Son^h  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  20°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE.     217 


20° 

21° 

23° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5 

20 
10 

2  05.  0 
4  15-1 

112.  2 

113.  I 

I  42.4 
3  51-6 

113. 1 
114.  0 

I  19.  6 
3  27-9 

114.  0 
1 14.  9 

0  56.9 
3  04.2 

115.  0 
115-9 

0  34-2 
2  40.  6 

"5-9 
116.8 

5    20 
10 

5 
4 

00 
60 
40 
30 
20 
10 

6  24.3 
8  32.6 
10  39.  8 
12  45-  7 
14  50-  7 
16  54.  I 

114.  0 
115. 0 

116.  0 

117.  I 

118.  2 

119.  4 

5  59-9 
8  07.2 

10  13-3 
12  18.3 
14  22.  2 
16  24.  6 

114.  9 

"5-9 

117.  0 

118.  0 

119.  2 
120.3 

5  35-2 

7  41-6 

9  46.8 

II  50.  7 

13  53-4 

15  54-  7 

115- 9 
116.  8 
117.9 
118.  9 
120. 1 
121.  2 

5  10.6 

7  15-9 

9  20.  0 

II  23.0 

13  24.  6 

IS  24.  8 

116.  8 

117.  8 

118.  8 

119.  8 

121.  0 

122.  I 

4  45-9 
6  50.2 

8  53-2 
10  55-  I 
12  55-5 
14  54-  5 

117.  7 

118.  7 

119.  7 
120.8 
121.  9 
123.0 

5    00 
4    50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

18  56.  2 
20  56.  7 
22  55-4 
24  52-  2 
26  47.  0 

28  39-  S 

120.  6 

121.  9 

123-3 
124.7 

126.3 

127.8 

18  25.  5 
20  24.  7 
22  22.3 
24  17.8 
26  II. 3 
28  02.  6 

121.  6 

122.  9 
124.  2 
125.6 
127.2 
128.7 

17  54-  5 
19  52.  6 
21  48.8 
23  43-  2 

25  35-3 
27  25.1 

122.  5 
123.8 
125.  I 
126.5 
128.0 
129.  6 

17  23.3 
19  20.  2 
21  15.2 

23  08.  2 

24  59-  0 
26  47.  6 

123.4 

124.7 
126.  0 
127.4 
128.9 
130.5 

16  51.9 
18  47.  6 
20  41.  2 
22  33.  0 
24  22.  4 
26  09.  4 

124-3 

125.  6 

126.  9 
128.3 
129.8 
131- 4 

4    00 
3    50 
40 
30 
20 
10 

3 
2 

00 
50 
40 
30 
20 
10 

30  29.  5 
32  16.7 

34  01.  I 

35  42.  I 

37  19-6 

38  53-  0 

129.5 

133-2 
135-2 
137-3 
139-5 

29  51- I 
31  36-9 

33  19-8 

34  59-  3 
36  35-3 
38  07.  2 

130.4 
132.2 

134-  I 
136.  I 
138.2 
140.4 

29  12.3 

30  56-  7 
32  38-  I 

34  16.2 

35  50-6 
37  21.0 

^3^-3 
^33-^ 
135-0 
136.9 
139.0 
141.  2 

28  33.2 

30  16.3 

31  56-2 
33  32-8 

35  05.6 

36  34-  6 

132.2 
134.0 
135-8 

137-7 
139.8 
142.  0 

27  53-8 
29  35-4 

31  13-9 

32  48.9 

34  20.  3 

35  47-  7 

^33-^ 
134.8 

136-7 
138.6 
140.7 
142.8 

3    00 
2    50 
40 
30 
20 
10 

2 
1 

00 
50 
40 
30 
20 
10 

40  22.  3 

41  46.  7 

43  06.  2 

44  20.  0 

45  27.  7 

46  28.  9 

141.  9 
144.4 
147.  I 
149.8 

152-7 
155-8 

39  34-  9 

40  57.8 

42  15-7 

43  27.9 

44  34-3 

45  34-  2 

142.7 
145.2 
147-8 

150-5 
153-4 
156.4 

38  47-  I 

40  08.  5 

41  24.  8 

42  35-  7 

43  40-  6 

44  39-2 

143-5 
146.  0 

148.5 

151. 2 

154.0 

156.9 

37  59-  I 

39  19-  I 

40  33.  9 

41  43-3 

42  46.  8 

43  44-  I 

144-3 
146.7 
149.2 
151. 8 
154.6 
157-5 

37  10.8 

38  29.  2 

39  42-6 

40  50.  7 

41  52.8 

42  48.8 

145.0 

147.4 
149.9 

152.5 
155-3 
158.2 

2    00 
1    50 
40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 
10 

47  22.3 

48  10.  2 

48  49.  I 

49  19.  8 
49  42.  I 
49  55-  5 

158.9 
162.3 

165-7 
169.  2 
172.7 
176-3 

46  27.  2 

47  12.9 

47  50-9 

48  20.  9 
48  42.  5 
48  55-  6 

159-5 
162.  7 
166.  0 
169.4 
172.9 
176.4 

45  30-  9 

46  15.  6 

46  52-  7 

47  21.9 
47  43- 0 

47  55-7 

160.  0 
163.  I 
166.4 
169.7 
173- I 
176-5 

44  34-6 

45  18.2 

45  54-4 

46  22.  9 
46  43.  4 
46  55-  8 

160.5 

163-5 
166.7 
170.  0 

173-3 
176.6 

43  38- 2 

44  20.  7 

44  56-0 

45  23. 9 
45  43-  8 
45  56-  0 

161.  0 
164.  0 
167.  I 

170-3 

173-5 
176.7 

1    00 
0    50 
40 
30 
20 
10 

0 

00 

50    0.0 

180.  0 

49    0. 0 

180.  0 

48    0. 0 

180.  0 

47     0.0 

180.0 

46     0. 0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West, 


2i8  lATITITDE  21°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


0° 

1° 

2° 

3° 

4" 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0      / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6    00 

o  oo.  o 

90.  0 

0  21.  5 

89. 1 

0  43.0 

88.1 

I  04.5 

87.2 

I  25.9 

86.3 

6 

00 

5    50 

2    20.  O 

90.9 

2  41.  6 

90.  0 

3  03-1 

89.0 

3  24-4 

88.1 

3  45-8 

87.1 

5 

50 

40 

4  40.  0 

91.8 

5  OI-6 

90.9 

5  23.0 

89.9 

5  44-4 

89.0 

6  05.  6 

88.0 

40 

30 

7  00.  0 

92.7 

7  21.  6 

91.8 

7  43-0 

90.8 

8  04.5 

89.9 

8  25.7 

88.9 

30 

20 

9  19.8 

93-6 

9  41.5 

92.7 

10  03.  0 

91-7 

10  24.  5 

90.8 

10  45-  6 

89.9 

20 

10 

II  39-4 

94-5 

12  01.  4 

93-6 

12  23.  0 

92.  6 

12  44.5 

91.7 

13  05-  8 

90.7 

10 

5    00 

13  59- 0 

95-5 

14  21.  0 

94-5 

14  42.  8 

93-6 

15  04.4 

92.6 

15  25-7 

91.6 

5 

00 

4    50 

16  18.2 

96-5 

16  40.  6 

95-5 

17  02.  5 

94-5 

17  24.2 

93-5 

17  45-  6 

92-5 

4 

50 

40 

1837.2 

97-5 

18  59.  8 

96.5 

19  22.  0 

95-5 

19  43-  9 

94-5 

20  05.4 

93-5 

40 

30 

20  55-9 

98.5 

21  18.8 

97-5 

21  41.  2 

96-5 

22  03.4 

95-5 

22  25.  2 

94-5 

30 

20 

23  14-3 

99-5 

23  37-5 

98.5 

24  00.  2 

97-5 

24  22.  7 

96-5 

24  44.  6 

95-5 

20 

10 

25  32-2 

100.  6 

25  55-8 

99.6 

26  18.9 

98-5 

26  41.8 

97-5 

27  04.  0 

96-5 

10 

4    00 

27  49.  6 

loi.  7 

28  13.6 

100.  7 

28  37.2 

99.6 

29  00.  4 

98.6 

29  23.  0 

97-5 

4 

00 

3    50 

30  06.  4 

102.  9 

30  31-1 

loi.  8 

30  55- Q 

100.  7 

31   18.  7 

99-7 

31  41.6 

98.6 

3 

50 

40 

32  22.  6 

104.  I 

32  47.8 

103.0 

33  12.4 

loi.  9 

33  36.  4 

100.  8 

33  59-8 

99-7 

40 

30 

34  38-  0 

105.4 

35  03-  9 

104.3 

35  29.2 

103.2 

35  53-  8 

102.  0 

36  17.6 

100.  9 

30 

20 

36  52.6 

106.  7 

37  19-2 

105.6 

37  45- 0 

104.  5 

38  10.4 

103-3 

38  34.  8 

102.  2 

20 

10 

39  06.  2 

108.2 

39  33-  7 

107.  I 

40  00.  2 

105.9 

40  26.  2 

140.  7 

40  51-  4 

103-5 

10 

3    00 

41   18.6 

109.7 

41  46.  9 

108.6 

42   14.4 

107.4 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settinc  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o    / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0      / 

• 

0 

h. 

m. 

6  30 

0  05.0 

69.6 

6 

30 

20 

o  48.6 

74.2 

I  10.  7 

73-3 

I  32.7 

72.4 

I  54.8 

71-4 

2  16.  7 

70-5 

20 

10 

3  03.8 

75-1 

3  25.  I 

74.2 

3  46.4 

73-2 

4  07.8 

72-3 

4  29.  I 

71.4 

10 

6  00 

5  19-3 

76.  0 

5  40.  I 

75- 0 

6  00.  9 

74.1 

6  21.5 

73-1 

6  42.  0 

72.  2 

6 

00 

5  50 

7  35-4 

76.8 

7  55-8 

75-8 

8  15.8 

74-9 

9  35-7 

73-9 

8  55-6 

73-0 

5 

50 

40 

9  52- 0 

77.6 

10  II.  6 

76.6 

10  31.  2 

75-7 

10  50-  5 

74-7 

II  09.  8 

73-8 

40 

30 

12  08.  9 

78.4 

12  28.  I 

77-4 

12  47.  I 

76-5 

13  05-  9 

75-5 

13  24.  6 

74-5 

30 

20 

14  26.  4 

79.2 

14  45.  0 

78.2 

15  03-  5 

77.2 

15  21.7 

76.3 

15  39-  7 

75-3 

20 

10 

16  44.  I 

80.0 

17  02.4 

79.0 

17  20.  2 

78.0 

17  38.0 

77.0 

17  55-3 

76.  0 

10 

5  00 

19  02.  2 

80.8 

19  19.9 

79-7 

19  37-  5 

78.7 

19  54.6 

77-7 

20  II.  4 

76.7 

5 

00 

4  50 

21  20.  5 

81.5 

21  37.9 

80.5 

21  54.9 

79-5 

22  II.  6 

78.4 

22  27.  9 

77-4 

4 

50 

40 

23  39-  I 

82.3 

23  56-  I 

81.  I 

24  12.  8 

80.2 

24  28.  9 

79-1 

24  44-7 

78.1 

40 

30 

25  58-  I 

83.0 

26  14.  8 

82.0 

26  30.  8 

80.  9 

26  46.  7 

79.8 

27  01.  9 

78.7 

30 

20 

28  17.  I 

83.8 

28  33-4 

82.  7 

28  49-  3 

81.6 

29  04.  6 

80.5 

29  19.4 

79-4 

20 

10 

30  36-  4 

84.5 

30  52-  5 

83-4 

31  07-9 

82.3 

31  22.  8 

81.2 

31  37-2 

80.  I 

10 

4  00 

32  55-9 

85-3 

33   II- 6 

84.2 

33   26.  9 

83.0 

33   41-3 

81.9 

33   55-2 

80.  7 

4 

00 

3  50 

35  15-6 

86.1 

35  31-1 

84.9 

35  45-9 

83-7 

36  00.  I 

82.  s 

36  13-  5 

81.3 

3 

50 

40 

37  35-3 

86.9 

37  50-6 

85.7 

38  05.  2 

84.4 

38  19-0 

83.2 

38  32-0 

82.0 

40 

30 

39  55-2 

87.7 

40  10.  4 

86.4 

40  24.  6 

85-2 

40  38.  I 

83-9 

40  50.9 

82.6 

30 

20 

42  15-2 

88.5 

42  30.  I 

87.2 

42  44-  3 

85- 9 

42  57-4 

84.6 

43  09-  7 

83.2 

20 

10 

44  35-1 

89.4 

44  5°-  I 

88.0 

45  04-  I 

86.6 

45  i6-9 

85-3 

45  29.0 

83-9 

10 

3  00 

46  55.  2 

90-3 

47  10.  0 

88.9 

47  23.  9 

87-4 

47  36-  6 

86.0 

47  48.  2 

84-5 

3 

00 

3  50 

49  15-2 

91.  2 

49  30-  I 

89.7 

49  43-  8 

88.2 

49  56.  8 

86.7 

50  07.  8 

85.2 

2 

50 

40 

51  35-2 

92.  2 

51  50-  I 

90.  6 

52  03-9 

89.0 

52  16.  I 

87.4 

52  27.3 

85.8 

40 

30 

53  55-  I 

93-2 

54  10.  2 

91.  6 

54  23.  8 

89.9 

54  36-  I 

88.2 

54  47-  0 

86.5 

30 

20 

56  14.  8 

94-3 

56  30.  0 

92.  6 

56  43-  9 

90.8 

56  56.  0 

89.0 

57  06.  8 

87.2 

20 

10 

58  34-  4 

95-5 

58  50-  0 

93-7 

59  03-  9 

91.8 

59  i6.o 

89.9 

59  26.  9 

88.0 

10 

2  00 

60  53.  6 

96.9 

61  09.  5 

94-9 

61  23.8 

92.9 

61  36.  I 

90.8 

61  46.  7 

88.7 

2 

00 

1  50 

63  12.  2 

98-3 

63  29.  0 

96.  2 

63  43-  5 

94.0 

63  56-  I 

91.8 

64  06.  7 

89.6 

1 

50 

40 

65  30-  7 

100.  0 

65  47-  9 

97-7 

66  03.  2 

95-3 

66  16.  0 

92.9 

66  26.  7 

90.4 

40 

30 

67  48.  0 

102.  0 

68  06.  5 

99.4 

68  22.4 

96.8 

68  35.  8 

94.2 

68  46.  7 

91.4 

30 

20 

70  04.  6 

104.  2 

70  24.  I 

lOI.  3 

70  41.  3 

98-5 

70  55-  4 

95-7 

71  06.  7 

92.  6 

20 

10 

72  19.  2 

106.  9 

72  40.  8 

103.8 

72  59.2 

100.  6 

73  14-5 

97-4 

73  26.  6 

93-9 

10 

1  00 

74  3^-3 

no.  4 

74  55-  8 

106.8 

75  16.4 

103.  2 

75  33-  I 

99.4 

75  46.  I 

95-5 

1 

00 

0  50  : 

76  41-  5 

114.  8 

77  08.3 

no.  8 

77  31-7 

106.  6 

77  50.8 

102.  I 

78  05.  7 

97-5 

0 

50 

40  1 

78  45-  8 

120.  6 

79  17- 0 

116.  I 

79  44-2 

III.  2 

80  06.  6 

106.  0 

80  23.  7 

100.3 

40 

30 

80  41.  2 

128.9 

81  18.  5 

123.9 

81  51.0 

118.  2 

82  19.  0 

III.  7 

82  40.  5 

104-  5 

30 

20 

82  20.  6 

140.  8 

83  06.  5 

135-7 

83  48.4 

129.4 

84  24.  8 

121.  6 

84  53-  6 

112.  2 

20 

10 

83  32.8 

158.0 

84  28.  0 

154-  2 

85  21.3 

149.0 

87.  II.  I 

141.  4 

85  54-9. 

130.0 

10 

0  00 

1 

84  0. 0 

180.0 

85  c.  0 

180.  0 

86  0.0 

180.  0 

87  0. 0 

180.0 

88  0.  0 

180.  0 

0 

00 

1 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
end  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

1 

t 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

1 
1 

h. 

m. 

o    / 

0 

% 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

! 

6 

30 

o  27.7 

68.7 

0  50.4 

67.8 

I  13-  0 

66.  9 

I  35-8 

65-9 

I  58-4 

65.  0 

6 

30 

20 

2  38.6 

69.6 

3  00-5 

68.7 

3  22.3 

67.7 

3  44-  I 

66.8 

4  05-8 

65.  8 

20 

10 

4  50-1 

70,4 

5  II- 2 

69-5 

5  32-2 

68.5 

5  53-2 

67.6 

6  13.9 

66.6 

10 

6 

00 

7  02.4 

71.  2 

7  22.7 

70.3 

7  42.9 

69-3 

8  02.  9 

68.4 

8  22.8 

67.4 

6 

00 

5 

50 

9  15-2 

72.  0 

9  34-9 

71.  I 

9  54-  2 

70.  I 

10  13-  5 

69.  I 

10  32-  5 

68.2 

5 

50 

40 

II  28.8 

72.8 

II  47.  7 

71.8 

12  06.  3 

70.9 

12  24.  6 

69.9 

12  42.  8 

68.9 

40 

30 

13  42.  8 

73-6 

14  00.  9 

72.6 

14  18.  7 

71.  6 

14  36.  4 

70.  6 

14  53-  7 

69.  6 

30 

20 

15  57-4 

74-3 

16  14.  7 

73-3 

16  32.  0 

72.3 

16  48.  7 

71-3 

17  05-4 

70-3 

20 

10 

18  12.3 

75- 0 

18  29.  2 

74.0 

18  45-  5 

73- 0 

19  01.  7 

71.9 

19  17-3 

70.9 

iO 

5 

00 

20  27.  9 

75-7 

20  43-  9 

74.6 

20  59.  7 

73-6 

21  15.0 

72.  6 

21  30.  0 

71-5 

S 

00 

1 

50 

22  43.  7 

76.3 

22  59.  2 

75-3 

23  14.2 

74.2 

23  28.  8 

73-2 

23  43-  0 

72.  I 

4 

50 

40 

25  00.  0 

77.0 

25  14-9 

75-9 

25  29-2 

74.8 

25  43-  0 

73-8 

25  56-  5 

72.7 

40 

30 

27  16.  6 

77.6 

27  30.8 

76-5 

27  44-  5 

75-4 

27  57-  7 

74-3 

28  10.  4 

73-2 

30 

20 

29  33-  5 

78.3 

29  47.  2 

77.  I 

30  00.  3 

76.0  1  30  12.7 

74-9 

30  24.  6 

73-7 

20 

10 

31  SO- 7 

78.9 

32  03.8 

77-7 

32  16.  2 

76.6 

32  28.  2 

75-4 

32  39-  2 

74.2 

10 

1 

00 

34  08.  4 

79-5 

34  20.  8 

78.3 

34  32-  7 

77.1 

34  43-  8 

75-9 

34  54-  2 

74-7 

4 

00 

3 

50 

36  26.  2 

80.  I 

36  38.  2 

78.9 

36  49-  2 

77-7 

36  59-  8 

76.4 

37  09-  4 

75-2 

3 

50 

40 

38  44-3 

80.  7 

38  55-6 

79-4 

39  06.  3 

78.  2 

39  i6-  0 

76.9 

39  24-  9 

75-6 

40 

30 

41  02.  6 

81.3 

41  13-5 

80.0 

41  23.4 

78.7 

41  32.  6 

77-4 

41  40.  7 

76.1 

30 

20 

43  21.  I 

81.9 

43  31-  5 

80.5 

43  40.  9 

79.2 

43  49-  2 

77.8 

43  56-  7 

76.4 

20 

10 

45  39-  7 

82.5 

45  49-  7 

81.  I 

45  58-4 

79.6 

46  06.  2 

78.2 

46  12.  8 

76.8 

10 

3 

00 

47  58-  7 

83.1 

48  08.  I 

81.6 

48  16.  4 

80.  I 

48  23.  3 

78.6 

48  29.  3 

77.1 

3 

00 

2 

50 

50  17-  7 

83.6 

50  26.  7 

82.1 

50  34-  2 

80.5 

50  40.  8 

78.9 

50  45-  8 

77-4 

2 

50 

40 

52  37-  I 

84.  2 

52  45-  4 

82.6 

52  52-6 

81.9 

52  58-2 

79-3 

53  02.  6 

77.6 

40 

30 

54  56-  5 

84.8 

55  04-  5 

83.1 

55  IO-9 

81.3 

55  16.  0 

79.6 

55  19-4 

77.8 

30 

20 

57  16.0 

85-4 

57  23.  5 

83.6 

57  29-  5 

81.7 

57  33-  6 

79-9 

57  36.  3 

78.0 

20 

10 

59  35-  4 

86.0 

59  42.  7 

84.  I 

59  48-  0 

82.1 

59  51- 6 

80.  I 

59  53-  2 

78.1 

10 

2 

00 

61  55-4 

86.6 

62  02. 1 

84-5 

62  06.  7 

82.4 

62  09.  5 

80.3 

62  10.  3 

78.1 

2 

00 

1 

50 

64  15.2 

87-3 

64  21.  5 

85.0 

64  25.  6 

82.7 

64  27.  7 

80.  4 

64  27.4 

78.1 

1 

50 

40 

66  35.  2 

88.0 

66  41.  I 

85-5 

66  44.  6 

82.9 

66  45.  6 

80.  4 

66  44.  4 

77-9 

40 

30 

68  55.  0 

88.7 

69  00.  7 

85-9 

69  03-  5 

83.1 

69  03.  7 

80.3 

69  01.  I 

77.6 

30 

20 

71  15.2 

89-5 

71  20.4 

86.4 

71  22.  8 

83-3 

71  21.7 

80.  I 

71  17.8 

77.0 

20 

10 

73  35-  0 

90.4 

73  40-  2 

86.9 

73  41-  5 

83-3 

73  40.  0 

79-7 

73  34-  0 

76.2 

10 

1 

00 

75  55-2 

91.4 

75  59-  9 

87-3 

76  00.  9 

83.1 

75  57-  I 

79.0 

75  49-  6 

75- 0 

1 

00 

0 

50 

78  15.  2 

92.7 

78  20.  0 

87.8 

78  19-  7 

82.8 

78  15.0 

77-9 

78  04.  3 

73-2 

0 

50 

40 

80  34.  8 

94-3 

80  40.  0 

88.2 

80  38.  6 

82.  0 

80  30.  9 

76.  0 

80  17.  4 

70.  2 

40 

30 

82  54.0 

96.7 

83  00.  0 

88.7 

82  57.0 

80.5 

82  46.  5 

72.  6 

82  26.  5 

65.  2 

30 

20 

85  12.7 

lOI.  2 

85  20.  0 

89.  I 

85  14-  5 

77.0 

84  57-  0 

65.8 

84  29.  6 

56.1 

20 

10 

87  27.3 

112.  6 

87  40.  0 

89.6 

87  28.  I 

66.2 

86  56.  4 

48.8 

86  12.8 

37-1 

10 

0 

00 

89  0. 0 

180.  0 

90  0. 0 

Ind. 

89  0.  0 

0.  0 

88  0. 0 

0.  0 

87  0.  0 

0.  0 

0 

00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  5)0uth  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour. 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h«  m. 

6    00 

0  00.  0 

90.  0 

« 

6    00 

5    50 

2  20.  0 

90.9 

I  58.6 

91.8 

I  36.9 

92.8 

I  15-4 

93-7 

0  53-7 

94-6 

5    50 

40 

4  40.  0 

91.  8 

4  18.4 

92.7 

3  56-7 

93-7 

3  35- 0 

94-6 

3  13- I 

95-5 

40 

30 

7  00.  0 

92.7 

638.2 

93-6 

6  16.  4 

94.6 

5  54.  5 

95-5 

5  32-5 

96.4 

30 

20 

9  19.8 

93-  6 

8  57-9 

94.  6 

8  35- 8 

95-5 

8  13.8 

96.5 

7  51-5 

97-4 

20 

10 

II  39-  4 

94-5 

II  17.4 

95-5 

10  55-  2 

96.  4 

10  32.  8 

97-4 

10  10.  2 

98-3 

10 

5    00 

13  59- 0 

95-5 

13  36.  7 

96.5 

13  14.  2 

97-4 

12  51-5 

98.4 

12  28.  6 

99-3 

5    00 

4    50 

40 

30 

4    50 

16  18.  2 

96- 5 

15  55-8 

97-4 

15  32.  9 

98.4 

15  09-  9 

99.4 

14  46.  6 

100.  3 

40 

18  37.2 

97-5 

18  14.  4 

98.4 

17  SI- 2 

99-4 

17  27.8 

100.  4 

17  04  I 

loi.  3 

30 

20  55-  9 

98-5 

20  32.  8 

99-4 

20  09.  2 

100.  4 

19  45-  4 

lOI.  4 

19  21.  2 

102.  4 

20 

23  14-  3 

99-  5 

22  so.  7 

100.  5 

22  26.  6 

loi.  5 

22  02.  4 

102.  5 

21  37.  6 

103-5 

20 

10 

25  32.  2 

100.  6 

25  08.  I 

loi.  6 

24  43-  7 

102.  6 

24  18.  8 

103.6 

23  53-6 

104.  6 

10 

4    00 

27  49.  6 

loi.  7 

27  25.  0 

102.  7 

27  00.  0 

103.8 

26  34.  6 

104.  8 

26  08.  7 

105.8 

4    00 

3    50 

30  06.  4 

102.  9 

29  41.3 

103.9 

29  15.  6 

105.  0 

28  49.  6 

106.  0 

28  23.  I 

107.  0 

3    50 

40 

32  22.  6 

I04-  I 

31  56.  8 

105.  I 

31  30-  5 

106.  2 

31  03-8 

107.3 

30  36-  5 

108.3 

40 

30 

34  38-  0 

105- 4 

34  II.  6 

106.  5 

33  44-7 

107.  6 

33  17-  I 

108.  7 

32  48.  8 

109.7 

30 
20 
10 

20 

36  52.  6 

106.  7 

36  25.4 

107.9 

35  57-  5 

109.  0 

35  29-2 

no.  I 

35  00-2 

III.  I 

10 

39  06.  2 

108.  2 

38  38.  2 

109.3 

38  09.4 

no.  4 

37  40.  2 

III.  6 

37  10.2 

112.  6 

3    00 

41  18.  6 

109.  7 

40  49.  6 

no.  9 

40  19.9 

112.  0 

39  49-  7 

113-2 

39  18.  7 

114- 3 

3    00 

2    50 

40 

30 

2    50 

43  29.  7 

III.  4 

42  59.8 

112.  6 

42  29.  0 

113- 7 

41  57-  6 

114.  9 

41  25.  5 

116.  0 

40 

45  39-  4 

113.  I 

45  08.  2 

114.  4 

44  36- 3 

115.  6 

44  03.  7 

116.  7 

43  30-  3 

117.  9 

30 

47  47-  2 

115.  0 

47  14-  7 

116.  3 

46  41-  4 

117- 5 

46  07.  6 

118.  7 

45  33-  0 

119.  9 

20 

49  53-  0 

117.  I 

49  19-  2 

118.  4 

48  44.  6 

119.  6 

48  09.3 

120.  8 

47  33-  0 

122.  0 

20 

10 

51  56.4 

119-4 

51  21.  I 

120.  7 

50  44-9 

121.  9 

50  08.  0 

123.  2 

49  30-  2 

124.4 

10 

2    00 

53  57-  0 

121.  8 

53  20.0 

123.  2 

52  42.  I 

124-  5 

52  03.  6 

125-7 

51  24  0 

126.  9 

2    00 

1    50 

55  54-  2 

124-  5 

55  15-5 

125-9 

54  35-  8 

127.  2 

53  55-  2 

128.  5 

53  14-0 

129.  7 

1    50 
40 

40 

57  47-  5 

127-  5 

57  06.  7 

128.9 

56  25.0 

130.  2 

55  42.  6 

131- 5 

54  59-  4 

132-7 

30 

59  35-  9 

130.  9 

58  53-  0 

132.3 

58  09.4 

133-6 

57  24  9 

134.8 

56  39-  5 

136.0 

30 

20 

61  19.  0 

134-  6 

60  33.  7 

135-9 

59  47-  7 

137-2 

59.  01.  I 

138.4 

58  13.  6 

139.6 

20 

10 

62  55.0 

138.7 

62  07.  6 

140.  0 

61  19.  2 

141.  2 

60  30.  2 

142.  4 

59  40.  6 

143-5 

10 

1    00 

64  23.  5 

143.2 

63  33-  4 

144.5 

62  42.  6 

145-7 

61  51-  5 

146.8 

60  59.  6 

147-8 

1    00 

0    50 

65  42.  4 

148.3 

64  49-  8 

149.  4 

63  56-  8 

150-  5 

63  03.  2 

151-5 

62  09.  4 

152-5 

0    50 

40 

66  50.  3 

153.8 

65  55.  4 

154.8 

65  00.  0 

155-8 

64  04.  7 

156.6 

63  08.  7 

157-4 

40 

30 

67  45-  5 

159.8 

66  48.  5 

160.6 

65  51-4 

161.  4 

64  54.  0 

162.  I 

63  56.  5 

162.8 

30 

20 

68  26.  4 

166.3 

67  27.  8 

166.  9 

66  29.  0 

167.4 

65  30-  3 

167.9 

64  31-  4 

168.3 

20 

10 

68  51.  s 

173-  I 

67  51-9 

173-4 

66  52.  2 

173-6 

65  52-  5 

173-9 

64  52-  8 

174.  I 

10 

0     00 

69    0.  0 

180.  0 

68    0.0 

180.  0 

67     0. 0 

180.  0 

66     0.  0 

180.0 

65     0.0 

180.  0 

0     00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West.        ^       .        ^f     ^ 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h*  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

i 

5    50 

o  32.  I 

95-6 

c  10.  4 

96-5 

5    50 

40 

2  SI- 3 

96.5 

2  29.5 

97-4 

2  0.75 

98.3 

I  45-6 

99-3 

I  23.5 

100.  2 

40 

30 

5  IO-4 

97-4 

4  48.2 

98.3 

4  25.9 

99.2 

4  03.6 

100.  2 

3  41-  I 

lOI.  I 

30 

20 

7  29.  0 

98.3 

7  06.  6 

99-3 

6  44.  0 

100.  2 

6  21.3 

lOI.  I 

5  58.3 

102.  0 

20 

10 

9  47-6 

99-2 

9  24.6 

100.  2 

9  01.  6 

lOI.  I 

8  38.4 

102.  I 

8  15.  I 

103.0 

10 

5    00 

12  05.  4 

100.  2 

II  42.  2 

lOI.  2 

II  18.7 

102.  I 

10  55-  I 

103.  I 

10  31.2 

104.0 

5    00 

4    50 

14  23.  I 

lOI.  2 

13  59-3 

102.  2 

13  35-3 

103.  I 

13  II- 3 

104.  0 

12  46.  8 

105.0 

4    50 

40 

16  40.  I 

102.3 

16  16.  0 

103.2 

15  51- 5 

104.  2 

15  26.  8 

105.  I 

15  01.7 

106. 1 

40 

30 

18  56.  8 

103- 3 

18  32.  0 

104.3 

18  06.  9 

105.3 

17  41.6 

106.  2 

17  15-9 

107.  2 

30 

20 

21  12.  6 

104.4 

20  47-  4 

105.4 

20  21.  7 

106.  4 

19  55-  7 

107.3 

19  29-  3 

108.3 

20 

10 

23  28.  0 

105.6 

23  02.  0 

106.  6 

22  35-  5 

107.  6 

22  08.  9 

108.5 

21  41.9 

109- 5 

10 

4    00 

25  42.  5 

106.8 

25  15-8 

107.8 

24  48.  7 

108.8 

24  21.3 

109.7 

23  53-  4 

no.  7 

4    00 

3    50 

27  56.  2 

108.  0 

27  28.  8 

109.  0 

27  00.  8 

no.  0 

26  32.  5 

III.  0 

26  03.  7 

112.  0 

3    50 

40 

30  08.  7 

109.3 

29  40.  6 

no.  4 

29  II.  8 

III.  4 

28  42.  7 

112.  4 

28  13.  I 

113- 4 

40 

30 

32  20.  s 

no.  7 

31  51-2 

III.  8 

31  21.6 

112.  8 

30  51-5 

113.  8 

30  21.  0 

114.  8 

30 

30 

34  30.  6 

112.  I 

34  00.  7 

113.  2 

33  30.  I 

114.  2 

32  59- 0 

IIS- 3 

32  27.3 

116.  3 

20 

10 

36  39.  8 

113.  7 

36  08.6 

114.  8 

35  36.  9 

115.  8 

35  04.  8 

116.  9 

34  32-  0 

117.  9 

10 

3    00 

38  47-  0 

115-4 

38  14.9 

116.  4 

37  42.  I 

117- 5 

37  08.  8 

118.  6 

36  34-8 

119.  6 

3    00 

3    50 

40  52.  8 

117.  I 

40  19.3 

118.  2 

39  45-  3 

119- 3 

39  lo-  7 

120.  3 

38  35-  5 

121.  4 

2    50 

40 

42  56-  2 

119.  0 

42  21.6 

120.  I 

41  46.  3 

121.  2 

41  10.  4 

122.  3 

40  33-  9 

123-3 

40 

30 

44  57-  6 

121.  0 

44  21.5 

122.  I 

43  44-  7 

123.2 

43  07.  4 

124.3 

42  29.  5 

125-4 

30 

20 

46  56.  I 

123.  2 

46  18.  7 

124.3 

45  40.  5 

125-4 

45  01.  6 

126.  5 

44  22.  I 

127.  6 

20 

10 

49  51-8 

125.6 

49  12.  6 

126.  7 

47  32-  8 

127.8 

46  52.  4 

128.9 

46  II.  3 

130.0 

10 

3    00 

5°  43-  8 

128.  I 

50  03.  I 

129.3 

49  21.  6 

130.4 

48  39-  5 

131- 5 

47  56.  6 

132-5 

2    00 

1    50 

52  32-  I 

130.9 

SI  49-  4 

132.0 

51  06.  0 

133- I 

50  22.  I 

134-2 

49  37-  6 

135-3 

1    50 

40 

54  15-  4 

133-9 

53  31-  0 

135-0 

52  45-  8 

136.  I 

52  00.  I 

137.2 

51  13-5 

138.2 

40 

30 

55  53-  8 

137-2 

55  07.  0 

138.3 

54  19-  9 

139-4 

53  32.  2 

140.  4 

52  44.  I 

141.  4 

30 

20 

57  25.  5 

140.  7 

56  37-  I 

141.  8 

55  47-  9 

142.8 

54  58-  4 

143.8 

54  08.  2 

144-  8 

20 

10 

58  50-  6 

144.6 

57  59-9 

145-6 

57  08.  7 

146.  6 

56  17.2 

147.6 

55  25.2 

148.  5 

10 

1    00 

60  07.  3 

148.8 

59  14-9 

149.8 

58  21.  7 

150.7 

57  28.  4 

151- 5 

56  34-  5 

152-4 

1    00 

0    50 

61  15.  2 

153-4 

60  20.  s 

154.  2 

59  25-6 

155-0 

58  30.  4 

155-8 

57  34-8 

156.6 

0    50 

40 

62  12.  5 

158.2 

61  16.  4 

159.0 

60  19.  7 

159-7 

59  23.  4 

160.3 

58  25.  9 

160.  9 

40 

30 

62  58.  8 

163.4 

62  00.  8 

164.  0 

61  02.  9 

164.  5 

60  04.  7 

165.0 

59  06.  5 

165- 5 

30 

20 

63  32.  4 

168.8 

62  33-  5 

169.  3 

61  34.  4 

169.  6 

60  35.  3 

169.9 

59  36-  0 

170.  2 

20 

10 

63  53-  I 

174.3 

62  53-3 

174.5 

6i  53-  6 

174.7 

60  53.  8 

174-9 

59  54-  0 

175-  I 

10 

0    00 

64    0.  0    180.  0 

63     0.  0 

180.  0 

62     0.  0 

180.  0 

6i     0. 0 

180.  0 

60    0.  0    180.  0 

0    00 

In  North  declination,  when  the  star  is  risinR  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  frona  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 

10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    40 
30 
20 
10 

I  01.  6 
3  18.7 
5  35-4 
7  51-6 

lOI.  I 

102. 1 
103.0 
103.9 

0  39-5 
2  56-2 
5  12.5 
7  28. 1 

102. 1 
103.0 
103.9 
104.9 

0  17-5 
2  33.8 
4  49-3 
7  04-5 

103.0 
103.9 
104.  8 
105.8 

2  10.8 
4  26. 1 
6  40.7 

104.  8 

105- 7 
106.  7 

I  48.5 
4  02.9 
6  16.8 

105.8 

106.  7 

107.  6 

5 

40 
30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

10  07.  3 
12  22.  3 
14  36.  6 
16  50.  I 
19  02.  8 
21  14.5 

104.9 
105.9 

107.  0 

108.  I 

109.  2 
no.  4 

9  43-2 
II  57-4 
14  II.  I 
16  23.8 

18  35-9 
20  46.  7 

105.9 
106.  9 

108.  0 

109.  I 
no.  2 
III.  4 

9  18.8 
II  32.6 
13  45-4 
15  57-6 
18  08.  7 
20  18.8 

106.8 
107.8 
108.  9 
no.  0 

111.  I 

112.  3 

8  54-4 
II  07.4 
13  19.6 

IS  30-  9 
17  41.2 

19  50-  5 

107.7 

108.  7 

109.  8 
no.  9 

112.  I 

113-3 

8  29.7 
10  42.  I 

12  53-  5 
15  04.  I 

17  13-  5 
19  21.  9 

108.6 
109.  6 
no.  7 
III.  8 

113.  0 

114.  2 

5 

4 

00 
50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

23  25.2 
25  34-  7 

27  43-  I 
29  49.  9 

31  55-3 
33  58.8 

III.  7 
113.  0 

114- 3 
115.8 

117- 3 
118.  9 

22  56.8 
25  05.2 
27  12.7 
29  18.  4 
31  22.7 
33  25-  I 

112.  6 

113- 9 
115- 3 
116.  8 
118.  3 
119-9 

2-4-35-  5 
26  41.8 
28  46.  7 
30  49-  7 
32  51-0 

113.  6 

114.  9 

116.  3 

117.  7 

119.  2 

120.  9 

21  58.5 
24  05.  2 
26  10.  6 
28  14.  4 
30  16.3 
32  16.3 

114-  5 
115-8 

117.  2 

118.  6 

120.  2 

121.  8 

20  28.  9 

23  34-  7 

25  39-  0 

27  41-7 
29  42.4 

31  41-3 

115- 5 
116.  8 

118.  2 

119.  6 
121.  2 
122.8 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

36  00.4 

37  59-8 
39  56-  7 
41  50.9 
43  42.0 
45  29.6 

120.  6 
122.  4 
124.4 
126.  4 
128.6 
131.  0 

35  25-5 
37  23.5 
39  19-2 
41  II. 9 

43  01-  6 

44  47-4 

121.  6 
123.4 

125-4 
127.4 
129.  6 
132.0 

34  5°-  I 
36  46.  9 

138  41-0 
(40  32.4 
^42  20.  4 
I44  04-  8 

122.  6 
124.4 
126.4 
128.4 
130.6 
133-0 

34  14-  I 
36  09.  7 

38  02.  4 

39  52-2 
41  38.  7 
43  21.6 

123-5 
125.4 
127.3 
129.4 
131-6 
134.0 

33  37-  8 
35  31-9 
37  23.3 

39  II- 7 

40  56.  7 

42  38.0 

124.  5 
126.  4 
128.3 
130.4 
132-5 
134-9 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1     50 
40 
30 
20 
10 

47  13-3 

48  52.  5 

50  26.  7 

51  55-3 

53  17-7 

54  32-  9 

133-5 
136.3 
139.2 
142.3 

145-7 
149-3 

46  29.  5 

48  07.0 

49  39-  5 

51  06. 1 

52  26.  9 

53  40.2 

134-5 
137-2 
140.  I 
143-2 
146.  6 
150.  I 

45  45-2 

47  21.  0 

48  51-  7 
150  16.8 

;5i  35-4 
I52  47-4 

1 

135-  5 
138.  2 
141.  I 
144.2 
147.4 
150.9 

45  00.3 

46  34-  4 

48  03.  4 

49  26.  8 

50  43-  8 

51  54- 0 

136.  5 

139- I 
142.  0 
145.0 
148.2 
151-7 

44  14-9 

45  47-  6 

47  14-7 

48  36-  5 

49  51-  8 
51  00.  5 

137-4 
140.  0 
142.8 

145-7 
149- 0 

152-4 

2 

1 

00 
50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

55  40.  4 

56  39-  2 

57  28.  8 

58  08.  I 
58  36.  8 
58  54-  2 

153- I 
157-2 
r6i.  5 
165.9 

170-5 
175-2 

54  46.  2 

55  43-4 

56  31-6 

57  09-  6 
57  37-6 
57  54-4 

153-9 

157-9 
162.  0 

166.3 
170.8 

175-4 

53  51-4 

54  47-  4 

55  34-  I 

56  II.  2 

56  38-  I 
56  54-  5 

154.6 

158.5 
162.5 

166.7 

171.  I 

175-5 

52  56-6 

53  51-0 

54  36-  5 

55  12-6 
55  38.  8 
55  54-  7 

155-3 
159- I 
163.0 
167. 1 
171.  4 
175-7 

52  01.  5 

52  54-5 

53  38.  9 

54  14-  0 
54  39-  4 
54  54-  9 

155-9 
159.6 

163- 5 
167-5 
171.  6 

175-8 

1 
0 

00 
50 
40 
30 
20 
10 

0    00 

59     00 

180.  0 

58     0.0 

180.  0 

57     o-o 

180.  0 

56     0.0 

180.  0 

55     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  bf  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian.  th«  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Soath  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  th^  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5  30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


15° 


Alt. 


I  25.8 
3  39-7 
5  52-7 

8  05.2 
10  16.  7 
12  27.  3 

14  37- o 
16  45.  6 
18  53.0 

20  59. 

23  03- 
25  07. 

27  08. 
29  08. 

31  OS- 


33  oi-  I 

34  53-  9 
36  43-  8 
38  30.  8 

40  14.  2 

41  53-8 

43  29.3 

45  oo-  I 

46  25.  8 

47  45-  8 

48  59-  7 
50  06.  6 


51  06. 

51  57- 

52  41- 

53  15- 
53  40. 
53  55- 


Az. 


106,  7 

107.  6 
108.6 


54     ©-o 


09.  6 

10.  6 

111.  7 

112.  8 

113- 9 

115.  I 

116.  4 

117.  7 

119.  I 

120.  6 
122.  I 

123-7 

125.4 

127-3 
129.  2 

^3^-3 
133-5 
135-8 

138.3 
140.9 

143-  7 
146.  6 

149-  8 

153-1 

^56.  5 
160.  2 

163.  9 

167.8 

171.  8 

175-9 


16° 


Alt. 


180.  o 


o  / 


I  03.1 

3  16.2 
5  28.7 

7  40.3 

9  51-1 
12  00.  8 
14  09.  7 
16  17.  4 
18  23.  8 

20  28.  9 

22  32.  7 

24  34-  8 

26  35.  I 

28  33-  5 
30  29.9 

32  23.9 
34  15-2 

36  03.  8 

37  49-  3 
39  31-2 

41  09.3 

42  43-  2 

44  12.4 

45  36-  4 

46  54.9 

48  07.  I 

49  12.  6 


50  10. 

51  oi. 

51  43- 

52  16. 
52  40. 

52  55- 


Az. 


53     0.0 


107.  6 

108.  5 
109.5 

no.  5 

111.  5 

112.  6 

113- 7 
114.  8 
116.  o 

117- 3 
118.  6 

120.  o 

121.  5 
123.0 
124.7 

126.  4 
128.  2 
130.2 
132.  2 
134-4 
136.7 


17° 


Alt. 


139-2 
141.  8 
144 

147 
150 
153' 


157-  I 
160.  7 
164.4 
168.2 
172.  I 
176.  o 


180.  o 


o  40.  4 
2  52.9 

5  04-5 

7  15-4 
9  25-1 
II  34-3 
13  42.  I 
15  48.  9 
17  54-4 

19  58.  6 
22  01.  I 
24  02.  2 

26  01.  3 

27  58.  6 
29  53-  7 

31  46.3 
33  36-  2 
35  23.4 

37  07-3 

38  47-  8 

40  24.  3 

41  56-7 

43  24-  2 

44  46.  7 

46  03.  6 

47  14-3 

48  18.  3 

49  15-  2 

50  04-  4 

50  45-  3 

51  17-6 
51  41.  I 

51  55-3 


Az. 


52     o.  o 


108.6 
109.5 

no.  4 

111.  4 

112.  4 

113- 5 
114.  6 

115- 7 
116.  9 

118.  2 

119- 5 
120.  9 

122.  4 

124.  o 

125.6 


18° 


Alt. 


127. 
129. 
131- 
133- 
135- 
137- 


140.  o 
142.  6 

145-3 
148.  2 

151.  2 
154-4 

157-7 
161.  2 
164.8 
168.5 
172.3 
176.  I 


o  17.7 
2  29.4 
4  40.  2 

6  50.  2 

8  59-4 
II  07.4 

13  14-4 
15  20.  2 
17  24.  7 


180. 


19  27.  8 
21  29.  4 
23  29.  2 
25  27.  I 
27  23.  I 
29  16.  9 

31  c8.  2 

32  56.8 

34  42.  5 
36  25.0 

38  03.  9 

39  38-  9 

41  09.  7 

42  35-8 

43  56-  6 

45  II- 8 

46  21.  2 

47  23.8 

48  19-3 

49  07-  3 

49  47-  2 

50  18.  8 

50  41-  6 

50  55-4 


Az. 


=;i     o.  o 


109.5 
no.  4 

111.  3 

112.  3 

113- 4 
114.  4 

115- 5 

116.  7 

117.  9 

119.  I 

I2C.  5 
121.  9 

123-3 
124.9 

126.5 

I2S.  2 
130.0 

132.  O 

134.0 
136.  I 
138.4 

140.  8 

143-4 
146.  I 
148.9 
151-9 
155-0 

158.3 
161.  7 
165.  2 
168.8 

172-5 
176.  2 


19° 


Alt. 


2  05.9 
4  15-9 


180.  o 


6  25 

833 
10  40. 
12  46 

14  51 
16  54 

18  56, 
20  57 
22  55 
24  52 
26  47 
28  39 

30  29 

32  17 

34  01 

35  42 

37  19 

38  53 

40  22 

41  46 

43  06 

44  20 

45  27 

46  29, 

47  23 

48  07 

48  49 

49  19 
49  42 
49  55 


Az. 


50  0.0 


111.  3 

112.  2 

113-2 
114.  2 

115- 3 

116.  4 

117.  6 

118.  8 

120.  o 

121.  4 
122.8 
124.  2 
125.8 
127.4 


129. 1 
130.9 
132.8 
134.8 
137-0 
139-3 


141.  7 
144.  2 
146.8 
149.6 
152.  6 
155-6 

158.8 
162.  2 
165.6 
169.  I 
172.7 

176.3 


180.  o 


Hour 
Angle. 


h.  m. 


5  30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East ; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5    20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


20^^ 


Alt. 


o  / 


I  42.4 

3  51-6 

5  59-9 
8  07.  2 

10  13.  3 
12  18.  3 
14  22.  2 
16  24.  6 

18  25.5 
20  24.  7 
22  22.  3 
24  17.  8 
26  II.  3 

28  02. 4 

29  51.  I 
31  36-9 

33  19- 8 

34  59-  3 
36  3.5-  3 
38  07.  2 


Az. 


39  34-  9 

40  57.8 

42  15- 

43  27. 

44  34' 

45  34 


46  27.  2 

47  13-0 

47  50-9 

48  20.8 
48  42.  5 
48  55-  6 


21^^ 


Alt. 


112.  2 

113.  2 

114.  I 

115.  I 

116.  2 

117- 3 

118.  5 

119.  7 

120.  9 
122.  3 

123-7 

125.  I 

126.  7 
128.3 

130.0 
131-8 
133-7 
135-7 
137-8 
140.  I 

142.4 
144.9 
147.6 

150-3 
153-2 
156.2 

159- 3 
162.  6 
165.9 
169.4 
172.9 
176.4 


49  o.  o 


o    / 


Az. 


I  18.  7 
3  27-2 

5  34-4 

7  40.8 

9  46.  I 

II  50.  I 

13  52-8 

15  54-2 


113.  I 

114.  I 


II5' 
116, 


180.  o 


17  53-9 
19  52.  2 

21  48.3 

23  42.8 

25  34-  9 
27  24.  7 


29  1,2.  o 

30  56-  5 
32  37-  8 

34  16.0 

35  50-4 

37  20.8 

38  47.  o 

40  08.  4 

41  24.  7 

42  35-  7 

43  40-  5 

44  39-1 

45  30-  9 

46  15.6 

46  52.  6 

47  21.9 
47  43- o 

47  55-  7 


118,2 

119.  4 

120.  6 

121. 8 
123.2 
124.  6 

126.  o 

127.  6 
129.  2 

130.9 

132-7 
134.6 
136.6 

138-7 
140.9 

143.2 

145-7 
148.3 
151.  o 
153-8 
156.8 

159.8 
163.  o 

166.3 
169.7 
173- 1 

176- 5 


48 


o.  o 


22° 


Alt. 


Az. 


o    / 


o  55-2 
3  02.  6 

5  09-1 

7  14-5 

9  18.7 

II  21.  7 

13  23-4 
15  23-6 

17  22.  2 
19  19.  2 
21  14.3 

23  07-  3 

24  58.  2 

26  46.  7 

28  32.  6 

30  15-  7 

31  55-  7 
33   32-2 

35  05-  2 

36  34-  2 

37  58-  7 

39  18.8 

40  33-  6 

41  43-  I 

42  46.  7 

43  43-  9 

44  34-6 

45  18.2 

45  54-4 

46  22.  9 
46  43.  4 
46  55-  8 


23<= 


Alt. 


116.  o 

117.  o 

118.  o 

119.  I 

120.3 

121.  4 

122.  7 

124.  O 

125.4 
126.  9 
128.  4 
I^O.  o 


131- 7 

133-5 

135 

137 

139 

141 


180.  o  I  47  0.0 


144.  o 

146.4 
149.0 

151.  6 
154-4 
157-3 

160.3 
163.4 
166.6 
169.9 
173-2 
176.  6 


Az. 


114.  I   o  31.  6 

115.  o   2  38.  I 


4  43' 
6  47. 

8  51. 
10  53 
12  53 

14  52, 


180.  o 


16  50.  2 
18  46.  o 
20  39.  8 
22  31.  6 
24  21.  2 

26  08.3 

27  52.  8 
29  34-  5 

31  13 

32  48 

34  19 

35  47 


37  IO-2 

38  28.  7 

39  42-  2 

40  50.  2 

41  52- 5 

42  48.  7 

43  38.0 

44  20.7 

44  56-0 

45  23.9 
45  43-  8 
45  56-9 


24^ 


Alt. 


Az. 


115.  o 
115- 9 

116.  9 

117.  9 
iiS.  9 

120.  o 

121.  2 
122.3 


12 


0-6 
124.9 
126.3 
127.8 
129.3 
130.9 

132.  6 
134-4 

^3^-3 
138.2 

140.  3 

142.  5 

144.8 
147.  I 
149.6 
152-3 
155-0 
157-8 

160.8 
163.8 
167.  o 
170.  2 
172.4 
176.7 


46 


o.  o 


o  / 


o  08.  o 

2     13-5 

4  18.  o 
6  21.3 

8  23.  5 
10  24.  3 
12  23.  7 
14  21.7 

16  18.  o 
18  12.5 

20  05.  I 

21  55-7 
23  43-8 
25  29.  7 

27  12.8 

28  53.0 

30  30-  I 

32  03.  8 

33  33-  8 

34  59-  7 

36  21.5 

37  38-6 

38  50.  6 

39  57-2 

40  58.  2 

41  S3-0 

42  41-4 

43  23-0 

43  57-5 

44  24-  7 
44  44-3 
44  56-0 


II.5-9 

116.  8 

117.  8 

118.  8 

119.  9 

120.  9 
122.  o 
123.2 

124,  5 
125.8 
127.  2 
128.6 
130.  I 
131- 7 


180.  o 


45     o-o 


^33- 
135- 
137- 
139- 
141. 

143- 

145- 
147. 

150. 
153- 
155- 
158- 


161.  2 
164.  2 

167.3 
170.4 

173-6 
176.8 


180.  o 


Hour 
Angle. 


h.  m. 


5    20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West.       „       ,        „     . 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  22°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

I 

6    00 
5    50 
40 
30 
20 
10 

o  oo.  o 

2     19.  I 

4  38-1 

6  57-1 

9  IS- 9 

II  34.6 

90.  0 
90.9 
91.9 
92.8 
93-8 
94.8 

0  22.  5 
2  41.  6 
5  00.6 
7  19-6 
938.6 
11  57.6 

89.  I 

90.  0 

91.  0 
91.9 
92.9 
93-8 

0  44.  9 

3  03-9 

5  23-0 

7  42-1 

10  01.  2 

12  20.  I 

88.1 

89.  I 

90.  0 

91.  0 
91.9 
92.9 

I  07.4 
3  26.4 

5  45-3 

7  04-4 

10  23.  5 

12  42.  6 

87.2 
88.2 

89.  I 

90.  0 

91.  0 
91.9 

I  29.8 

3  48.7 

6  07.7 

8  26.6 

10  45.  9 

13  04.8 

86.3 
87.2 
88.2 
89. 1 

90.  0 

91.  0 

6    00 
5    50 
40 
30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

13  53-  I 
16  II.  4 
18  29.3 
20  46.  9 
23  04.  I 
25  20.  9 

95-7 
96.7 
97.8 
98.8 
99.9 

lOI.  0 

14  16.  I 
16  34.6 
18  52.  8 

21    10.8 
23    28.4 

25  45-  5 

94.8 
95-8 
96.8 
97.8 

98-9 
100.  0 

14  38.  9 
16  57.6 
19  16.  I 
21  34.2 

23  52-3 
26  09.  8 

93-8 
94.8 
95-8 
96.8 

97-9 
99.0 

15  01.5 
17  20.3 
19  39.  0 

21  57-5 
24  15-  7 
26  33.6 

92.8 
93-8 
94-8 

95-9 
96.9 

98.0 

15  23-9 
17  42.8 
20  01.  7 
22  20.  3 
24  38.  9 
26  57.0 

91.9 
92-9 
93-9 
94-9 

95-9 
97.0 

5    00 
4    50 
40 
30 
20 
10 

4    00 

27  37.1 

102.  2 

28  02.  2 

lOI.  2 

28  26.  9 

100.2 

28  51.2 

99-1 

29  15-  0 

98.  I 

4    00 

3    50 

40 
30 
20 
10 

29  52.  8 
32  07.  6 
34  21.8 
36  34-  9 

38  47-  I 

103.4 
104.  7 
106.  I 

107-5 
109.  0 

30  18.4 
32  33-9 
34  48.  8 
37  02.  5 
39  15-6 

102.  4 

103-7 
105.0 
106.3 
107.8 

30  43-  7 
32  59-7 
35  15- I 
37  29.  7 
39  43-  5 

101.3 
102.  6 
103.9 
105.2 
106.  7 

31  08.2 
33  24-8 
35  40.  9 
37  56-  I 
40  10.  7 

100.3 
loi.  5 
102.8 
104.  I 
105- 5 

31  32-4 

33  49-  5 
36  06.  0 
38  21.9 
40  37.0 

99-2 
100.  4 
loi.  6 
102.  9 
104.3 

3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

40  58. 0 
43  07-4 
45  15-4 
47  21.4 
49  25-2 
51  26.  s 

no.  s 
112.  3 
114.  I 
116.  0 
118.  2 
120.  5 

41  27.3 
43  37-  9 
45  46.  9 
47  54-  I 

49  59-3 
52  02.  2 

109.4 

111.  I 

112.  9 
114.  8 
116.  9 
119.  2 

41  56.  I 
44  07.6 
46  17.7 
48  26.  I 
50  32.  6 
52  36-9 

108.2 
109.^  8 
1 1 1.' 6 

113- 5 
115.  6 
117.  8 

42  24.  I 

44  36-5 
46  47.  6 
48  57.  2 
51  05.  I 
53  10.8 

107.  0 
108.6 
no.  4 
112.  3 
114.  2 
116.  5 

42  51.4 
45  04-6 
47  16.8 
49  27-4 
51  36-  5 
53  43-  6 

105.8 
107.4 
109.  I 
no.  9 
112.  9 
115.  I 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

53  24-9 
55  19-6 

57  IO-4 

58  56.  2 
60  36.  4 
62  09.  6 

123.  0 
125.8 
128.8 
132.  I 
135- S 
139-9 

54  02.  0 

55  58-  8 
57  51-3 
59  39-  2 

61  21.  7 

62  57.4 

121.  7 
124.4 
127.4 
130.8 

134-5 
138.6 

54  38-  5 
56  37-0 

58  31-  5 
60  21.  6 

62  06.  3 

63  44-5 

120.3 
123.0 
126.  0 
129.4 

^33- -^ 
137-2 

55  13-9 
57   14-  I 
59  10.8 

61  03.  0 

62  50.  0 
64  30.  8 

118.  9 
121.  6 
124.5 
127.9 
131.  6 
135-7 

55  48.  5 
57  50.2 
59  48-  9 
61  43.  2 

63  32-  7 
65  16.  0 

117.  4 
120.  I 
123.0 
126.3 
130.0 
134-2 

2     00 
1     50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

63  35-  I 

64  51.  I 

65  56.2 

66  49.  0 

67  28.  0 
67  51-9 

144.4 
149.4 
154.  8 
160.  6 
166.  9 
173-4 

64  25.  I 

65  43-  6 

66  51.  0 

67  45-  9 

68  26.  5 
68  51.6 

143.2 

148.2 

153-8 

159-7 
166.3 

173- 1 

65  14.8 

66  35.8 

67  45.6 

68  42.  8 

69  25.0 
69  51.2 

141-9 
147.0 

152.7 
158.9 

165-7 
172.7 

66  03.  5 

67  27.  2 

68  39.  6 

69  39.  I 

70  23.  3 
70  50-  8 

140.4 
145-7 
151- 5 
158.0 
165.0 
172.4 

66  51.  7 

68  18.  0 

69  33-  4 

70  35-  I 

71  21.  6 

71  50-3 

138.9 
144-3 
150.3 
157-0 
164.  2 
172.  0 

1     00 
0     50 
40 
30 
20 
10 

0    00 

■ 

68     0.0 

180.  0 

69     0. 0 

180.  0 

70    0. 0 

180.  0 

71     0. 0 

180.  0 

72     0. 0 

180.  0 

0     00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6 
5 


2 
1 


6    10 


00 
50 
40 
30 
20 
10 


5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


Alt. 


o  / 


0    00 


Az. 


I  52-3 

4    II.  o 

6  29.8 

8  48.8 

II  07.  8 

13  26.9 

15  45-  9 
18  04.  9 
20  23.  9 
22  42.  8 
25  01.  4 
27  19.9 

29  38.  I 

31  55-9 
34  13-  4 
36  30-  S 
38  46.  9 
41  02.  8 

43  17-  7 
45  31-8 
47  44-9 
49  56-  6 
52  07.  o 

54  15-4 

56  21.  7 

58  25.4 
60  25.  9 
62  22. 5 

64  14-  3 

66  00.  I 

67  38-  5 

69  08.  o 

70  26.  2 

71  30.8 

72  19-  5 
72  49.8 


85-4 
86.3 
87.2 

88.  I 

89.  I 

90.  o 

90.9 
91.9 
92.9 

93-9 
94.9 

95-9 

97.0 
98.  I 

99-3 
100.  5 
loi.  8 

103.  I 

104.  6 
106.  I 
107.8 
109.5 
III.  5 
113.  6 

lis- 9 
118.  6 
121.  4 
124.  7 

128.4 
132.6 

137-3 
142.7 
148.9 
155-8 
163.4 
171.  6 


Alt. 


73     o-o 


Az. 


2  14.  6 

4  33-2 

6  51.8 

9  10.9 

II  29.  7 

13  48.  8 

16  07.  7 
18  26.  9 
20  45.  9 
23  04.9 
25  23.6 

27  42-  3 

30  00.  8 
32  19.  o 
34  36.  8 
36  54-  3 

39  II-  2 
41  27.  6 

43  43-  3 
45  58-3 
48  12.  2 

50  25.  o 
52  36-  4 
54  46-  2 

56  53-  9 
58  59-  2 
61  01.  7 

63  00.  4 

64  54-  5 
66  43-  I 

68  24.  4 

69  57.  o 

71  18.  2 

72  26.  2 

73  17-  I 
73  49-  I 


180.  o 


84.4 
85-4 
86.3 
87.  2 
88.1 
89.0 

90.  o 

90.9 
91.9 
92.9 

93-9 
94-9 

95-9 

97.0 
98.  I 

99-3 
100.  6 
loi.  9 

103.3 
104.  8 
106.  4 
108.  2 
no.  I 
112.  2 

114.  4 
117.  o 
119.  8 
123.  o 
126.  7 
130.8 

135-6 
141.  I 
147.4 
154-  5 
162.5 


Alt. 


74    0.0 


o  / 


Az. 


18.9 


2  37- 
4  55- 
7  13- 
9  32- 
II  51. 


14  10.  4 

16  29.  3 
18  48.  4 
21  07.  6 
23  26.  5 

25  45-  5 
28  04.  3 

30  23.  I 

32  41.4 

34  59-  8 

37  17-5 

39  35-  I 
41  51.6 

44  08.3 
46  23.  8 
48  38.  8 
50  52-  3 
53  05-  ° 
55  IS- 9 

57  25-3 
59  32-  I 
61  36.  5 

63  37-  I 
65  34-  o 
67  25.0 

69  09.  5 

70  45-  2 

72  09.  9 

73  20.  8 

74  14-  8 
74  48.  4 


180.  o 


75    0.0 


8° 


Alt. 


82.6 

83-5 
84.4 
85-4 
86.3 

87.  2 

88.  I 

89.0 
89.9 
90.9 
91.8 
92.8 
93-8 

94.9 

95-9 
97.0 

98.2 

99-4 
100.  7 

102.  I 

103-5 
105.  I 
106.8 
108.6 
no.  6 


112. 

115- 
118. 
121. 
124. 
129, 


133-8 
139  3 
145-7 
153- I 
161.  4 

170.5 


1 8c.  o 


o        / 


Az. 


o  41.4 

2  59-3 
5  17-3 
7  35-7 
9  54-1 
12  12.  9 

14  31-7 

16  50.  7 
19  09.  7 
21  28.8 

23  47-  8 
26  06.  9 
28  25.  8 

30  44.7 
33  03-  4 
35  21.9 
37  40.  I 
39  57-  8 
42  15-4 

44  32-  2 
46  48.  6 
49  04.  I 
51  18.  7 
53  32-  3 
55  44-5 

57  55-  I 
60  03.  7 
62  09.  8 
64  12.  7 
66  II.  8 
68  05.  7 


69  53-  2 
71  32-4 

73  00.  5 

74  15 


75  "-8 
75  47-  7 


Alt. 


81.7 

82.6 

83-5 
84.4 

85-3 
86.2 

87.1 

88.0 
88.9 
89.9 
90.8 
91.8 
92.8 

93-8 
94-8 

95-9 
97.0 
98.2 

99-5 

100.  8 
102.  2 

103-7 
105-3 
107.  I 
109.  I 

III.  2 
113.  6 
116.  3 
119.  4 
123.0 
127.0 

131-8 

137-4 
144.0 
151.  6 
160.3 
169.9 


76 


o.  o 


180.  o 


o        / 


Az. 


I  04. 1 


3  21. 

5  39 

7  57' 
10  15 
12  34.  2 
14  52.9 


17  II.  7 
19  30.  6 

21  49-  7 
24  08.  6 
26  27.  8 
28  46.  8 

31  05-8 
33  24-  7 
35  43-  4 
38  01.  8 
40  20.  I 
42  37-9 

44  55-4 
47  12.3 
49  28.  S 
51  43-9 
53  58-  5 
56  II.  6 

58  23.  8 
60  23.  7 
62  41-  8 
64  46.  7 
66  48.  2 
68  44-8 

70  35-6 

72  18.  o 

73  50-3 

75  08.0 

76  08.  5 
76  46-  8 


80.  7 

81.7 
82.6 

83-5 
84-4 

85-3 
86.2 


87. 
87. 
88. 


89.8 


90. 
91, 


Hour 
Angle. 


h.  m. 


92-7 
93-7 
94-  7 
95-8 
97.0 
98.2 

99-5 
100.  8 
102.3 
103.9 
105.  6 
107- 5 

109.5 
III.  9 

114-  5 

117- 5 
121.  o 
125.0 

129.7 

135-3 
142.  o 

149.8 

158.9 

169.  I 


6    10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1    00 

0    50 

40 


77 


o.  o   180.  o 


30 
20 
10 


0    00 


In  North  decimation,  when  the  staris  rising  or  East  of  the  meridian,  the  tabulated  fjf .^J^hs  are  reckone^^^^^     North  to  East; 

-^^fsTu^h7e^cAiS!^^^^^^^^^^^ 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azmiuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

0 

h. 

m. 

o   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

h. 

m. 

6 

20 

V 

0  19.  0 

76.1 

0  42.  0 

75-2 

6 

! 

1 
30 

10 

I  26.  7 

79.  8 

I  49.2 

78.9 

2  II.  8 

78.  0 

2  34.  2 

77.0 

2  56.7 

76.1 

10 

6 

00 

3  43-8 

80.  7 

4  05-9 

79.8 

4  28.  0 

78.9 

4  50-0 

77-9 

5  12.0 

77.0 

6 

00 

5 

50 

6  01. 1 

81.6 

6  22 

9 

80.  7 

6  44.  7 

79-8 

7  06.  I 

78.8 

7  27.7 

77-9 

5 

50 

40 

8  18.9 

82.5 

8  40 

4 

81.6 

9  01-7 

80.6 

9  22.  9 

79-7 

9  43-9 

78.7 

40 

30 

10  36.  9 

83-4 

10  58 

0 

82.5 

II  19.  0 

81.5 

II  39-9 

80.6 

12  00.  4 

79.6 

30 

20 

12  55-2 

84-3 

13  16 

I 

83-3 

13  36-  9 

82.4 

13  57-3 

81.4 

14  17-  5 

80.4 

20 

10 

i5  13-7 

85.2 

15  34 

4 

84.2 

15  54-8 

83.2 

16  14.  9 

82.2 

16  34-  7 

81.2 

10 

5 

00 

17  32-4 

86.1 

17  52 

9 

85.1 

i3  13.0 

84.  I 

18  32.8 

83.1 

18  52.  4 

82.1 

5 

00 

1 

50 

19  51.2 

87.0 

20  II 

4 

86.0 

20  31.4 

85.0 

20  51.  0 

83-9 

21  10.  I 

82.9 

4 

50 

40 

22  lO.  2 

87.9 

22  30 

3 

86.8 

22  50.  I 

85.8 

23  09-  5 

84.8 

23  28.  4 

83-8 

40 

30 

24  29-  2 

88.8 

24  49 

2 

87.7 

25  08.  8 

86.7 

25  28.  0 

85.6 

25  46.  8 

84.6 

30 

20 

26  48.  2 

89.7 

27  08 

2 

88.6 

27  27.7 

87.6 

27  46.  8 

86.5 

28  05.  3 

85.4 

20 

10 

29  o7-  3 

90.  6 

29  27 

3 

89-5 

29  46.  8 

88.5 

30  05.  6 

87.4 

30  23.  9 

86.3 

10 

4 

00 

31  26.4 

91.  6 

31  46 

3 

90-5 

32  05.9 

89.4 

32  24.  6 

88.2 

32  42.  9 

87.1 

4 

00 

3 

50 

33   45-  3 

92.  6 

34  05 

4 

91.4 

34  24.  8 

90-3 

34  43-  6 

89.1 

35  01-6 

88.0 

3 

50 

40 

36  o4-  2 

93-6 

36  24 

4 

92.4 

36  43-  9 

91.  2 

37  02.7 

90.  I 

37  20.  9 

88.9 

40 

30 

38  22.9 

94-7 

38  43 

3 

93-5 

39  02.  9 

92.  2 

39  21.7 

91.  0 

39  39-  8 

89.8 

30 

20 

40  41-  4 

95-8 

41  02 

I 

94-5 

41  21.9 

93-3 

41  40.  8 

92.  0 

41  59-  0 

90.7 

20 

10 

42  59-6 

96.9 

43  20 

5 

95-6 

43  40-  3 

94-4 

43  59-8 

93-1 

44  17-9 

91.7 

10 

3 

00 

45  i7-  6 

98.2 

45  38 

8 

96.8 

45  59-2 

95-5 

46  18.  6 

94-  I 

46  37.  0 

92.7 

3 

00 

3 

50 

47  34-  9 

99.4 

47  56 

7 

98.  I 

48  17-4 

96.7 

48  37-  I 

95-3 

48  55-  7 

93-8 

2 

50 

40 

49  5^-  9 

100.  9 

50  14 

I 

99.4 

50  35-  5 

98.0 

50  55-  5 

96-5 

51  14-5 

95-0 

40 

30 

52  08.1 

102.  4 

52  31 

0 

100.  9 

52  53- 0 

99-3 

53  13-  5 

97-8 

53  32-9 

96.  2 

30 

20 

54  23-  6 

104.  0 

54  47 

3 

102.  5 

55  09-  9 

100.  8 

55  31-2 

99-2 

55  51-0 

97-5 

20 

10 

56  37-  9 

105.8 

57  02 

6 

104.  2 

57  26.  0 

102.  5 

57  48.  0 

100.  7 

58  08.  5 

99.0 

10 

2 

00 

58  51-° 

107.8 

59  16 

9 

106.  I 

59  41-3 

104.3 

60  04.  3 

102.  4 

60  25.  7 

100.  6 

2 

00 

1 

50 

61  o2.  4 

no.  I 

61  29 

7 

108.  2 

61  55-6 

106.3 

62  19.  5 

104.4 

62  41.  9 

102.  4 

1 

50 

40 

63  12.  I 

112.  6 

63  40 

9 

no.  6 

64  08.  2 

108.6 

64  33-  7 

106.5 

64  57-  4 

104.4 

40 

30 

65  19-  r 

115-  5 

65  49 

8 

113- 4 

66  18.  8 

III. 3 

66  46.  4 

109.  0 

67  II.  2 

106.  7 

30 

20 

67  22.9 

118.  9 

67  55 

7 

116.  7 

68  27.  2 

114.  4 

68  56.  4 

112.  0 

69  23.  7 

109.5 

30 

10 

69  22.  2 

122.8 

69  58 

0 

120.  5 

70  32.  0 

118.  0 

71  03-7 

115-4 

71  33-2 

112.  7 

10 

1 

00 

71  16.  2 

127.5 

71  55 

0 

125.0 

72  32.2 

122.  5 

73  07-  I 

119.  7 

73  39-  9 

116.  8 

1 

00 

0 

50 

73  02.3 

133- I 

73  45 

0 

130.6 

74  25.  7 

127.9 

75  04-  5 

124.9 

75  41-0 

121.  9 

0 

50 

40 

74  38-  6 

139.8 

75  25 

2 

137-3 

76  10.  6 

134.  7 

76  53-9 

131-7 

77  34-  9 

128.4 

40 

30 

76  00.  4 

147.9 

76  51 

7 

145-  6 

77  42.  0 

143.  2 

78  30-  5 

140.3 

79  17-0 

137-  I 

30 

20 

77  o4-  8 

157-4 

78  00 

2 

155-  6 

78  55-  2 

153-  7 

79  49-  0 

151-3 

80  41.  6 

148.5 

20 

10 

77  45-  8 

168.3 

78  44 

6 

167.3 

79  43-  2 

166.  2 

80  41.  4 

164.8 

80  39-  3 

163.0 

10 

0 

00 

78  0.  0 

180.  0 

79  0.0 

180.  0 

80  0.  0 

180.  0 

81  0.  0 

180.  0 

82  0.  0 

180.  0 

0 

00  1 

1 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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231 


Hour 
Angle. 


h.  m. 


6  30 
20 
10 

6  00 
5  50 
10 
30 
20 
10 


5 


00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 


3 
2 


00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


15° 


Alt. 


o  / 


I  05.0 

3  19-1 

5  33-8 

7  49-  I 
10  04.  7 
12  20.  8 
14  37-4 
16  54.3 

19  II.  6 
21  29.  o 

23  47-  o 
26  04.  9 
28  23.3 
30  41.8 


33  oo- 
35  19- 
37  38. 

39  57- 
42  16. 

44  35- 


46  54-3 
49  13-  2 
51  32-3 
53  51-0 
56  09.5 
58  27.  6 

60  45.  4 
63  02.  5 
65  19.  o 
67  34.  2 
69  48.  4 
72  00.5 

74  OQ.  8 
76  14.8 
78  13.  2 

80  01.  5 

81  32.6 

82  36.  6 


Az. 


83 


o.  o 


74.2 


76. 1 

76.9 
77.8 

78.6 

79-5 
80.3 

81.  I 
81.9 

82.  7 

83-5 
84.3 
85.1 

86.0 
86.8 
87.7 
88.5 
89.4 
90.4 


16° 


17° 


Alt. 


91. 
92. 

93- 
94. 

95- 
97- 


88.  7 
100.3 
102.  2 
104.3 
106.  9 
109.9 

113.  6 
118.  5 
124.8 

^33-3 
145-  I 
160.  9 


180.  o 


I  27.9 
3  31-4 

S  55-6 

8  10.3 

10  25.5 

12  41.  2 

14  57-  2 
17  13-  7 

19  3°-  5 
21  47.  6 

24  05.  I 

26  22.  8 

28  40.  8 

30  58.  9 

33  17-  5 
35  36-  o 
37  54-8 
40  13.  6 
42  32. 7 
44  51-6 


47  10.  8 

49  29.  7 
51  48.  9 
54  07.8 
56  26.  6 
58  45-  o 

61  03.  6 
63  21.  5 
65  38.  8 
67  55-4 
70  10.  9 
72  24,  8 

74  36.  9 
76  45-  o 
78  48.  6 
80  42.  5 

82  21.  7 

83  33-  I 


84    o.  o 


Az. 


73-3 
74.2 

75-1 
76.  o 
76.8 

77-7 
78.5 
79-3 

80.  I 
80.9 
81.7 
82.  5 
83.2 
84.0 

84.8 
85.6 
86.5 

87-3 
88.  I 

89.0 

89.9 
90.9 
91.9 

93- o 
94.  I 

95-3 

96.7 

98.  2 

99.9 

101.8 

104.  I 

106.  9 

no.  3 
114.  7 
120.  7 
129.  o 

140.9 

158. 1 


Alt. 


o        / 


180.  o 


I  50.9 
4  03.7 

6  17-3 
831.4 
10  45-  9 
13  01.  o 
15  16.  6 
17  32-7 

19  49.  o 
22  05.  7 
24  22.  7 
26  40.  I 
28  57.  8 
31  15-6 

33  33-  7 

35  52-  I 
38  10.  6 

40  29.  2 

42  48.  o 

45  07-  I 

47  25.  9 
49  45-  o 
52  04.  I 
54  23.  I 
56  42.  I 

59  oi-  I 

61  19.  8 
63  38.  4 

65  56-3 
68  14.  o 
70  30.  7 
72  46.  7 

75  00.  6 

77  12.  5 
79  20.  I 
81  21.  o 

83  07-  7 

84  28.  4 


Az. 


72.4 
73-3 

74.2 
75° 

75-9 
76.7 

77-5 
78.3 

79.1 

79-9 
80.6 
81.4 
82.  I 
82.9 

83-7 
84.4 
85.2 
86.0 
86.8 
87.6 

88.5 

89.4 

90-3 

91- 3 
92.4 

93-5 


IS'^ 


Alt. 


94, 
96. 

97' 
99, 

lOI, 


85     0.0 


103.8 

106.8 
no.  8 
116.  2 
124.  o 

135-  8 
154-4 


180.  o 


o  02.  2 
2  13.8 
4  25.9 

638.9 

8  52.2 

II  06.  3 

13  20.  8 

15  35-9 
17  51.2 

20  07.  2 
22  23.4 
24  40.  o 
26  56.9 
29  14.  2 
31  31-6 

33  49-  5 
36  07.  5 
38  25.7 
40  44.  I 
43  02.  7 
45  21.4 

47  40.3 
49  59-  I 
52  18.  2 

54  37-  2 
56  56-  3 
59  15-4 

61  34-3 
63  53-2 
66  II.  8 
68  30.  2 
70  48.  I 
73  05-2 

75  21.4 

77  35-  7 

79  47-  5 
81  54.  o 

83  49-  7 
85  21.7 


Az, 


86    0.0 


70-5 

71-5 
72.4 

73-2 
74.1 
74-9 
75-7 
76.5 
77-3 

78.1 
78.8 
79.6 
80.3 
81.0 
81.8 

82.  5 

83.  2 

84.0 

84.7 

85-5 
86.3 

87.1 
87.9 
88.7 
89.6 

90.  6 

91.  6 


19° 


Alt. 


92. 

93- 
95- 
96. 
98. 
100. 


103.  I 
106.5 
III.  2 
118.  3 

129-5 
149.  I 


o        / 


180.  o 


o  25.  8 
2  36.7 
4  48.1 

7  00.3 

9  13- I 
II  26.  4 

13  40.3 

IS  58-4 

18  09.  7 

20  25.  o 
22  40.  7 
24  56.8 
27  13.2 
29  30. 1 
31  47-  I 

34  04-  6 
36  22.  I 
38  40.  o 
40  58.  I 
43  16.3 
45  34-  7 

47  53-4 
50  12.  I 

52  30-  9 

54  49-  9 

57  08.  9 

59  27-9 

61  47.  o 
64  06.  2 
66  25.  I 

68  43-  7 
71  02.  6 
73  20.  5 

75  38-  3 

77  55- o 
80  09.  8 

82  21.  5 

84  26.  2 

86  II.  7 


87     o.  o 


Az. 


69.9 

70-5 
71.4 

72-3 
73-1 
73-9 
74-7 
75-5 
76  3 

77.0 
77.8 

78.5 
79.2 

79-9 
80.6 

81.3 
82.0 
82.  7 

83-4 
84.  I 

84.9 

85.6 
86.3 
87.1 
87.9 
88.8 
89.7 


90.  o 

91.  6 
92.8 
94.0 

95-5 
97.2 


99-3 
102.  I 

06.  o 

III. 8 

121.  7 

141.  6 


180.  o 


Hour 
Angle. 


h.  m. 


6  30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2    00 
1    50 

40 
30 
30 
10 


00 
50 
40 
30 
20 
10 


0    00 


In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  22°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o    / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6  40 

0  18.  2 

64.  I 

6  40 

30 

o  49-5 

68.7 

I  13.0 

67.8 

I  36.6 

66.9 

2  00.  I 

66.0 

2  23.  7 

65.1 

30 

20 

2  59-5 

69.6 

3  22.3 

68.7 

3  45- 0 

67.8 

4  07.7 

66.8 

4  30-2 

65-9 

20 

10 

5  lO.  2 

70-5 

5  32-1 

69.6 

5  54-1 

68.6 

6  15.8 

67.7 

6  37-7 

66.8 

10 

6  00 

7  21.7 

71.4 

7  42.9 

70.4 

8  04.  0 

69-5 

8  25.  0 

68.5 

8  45-8 

67.6 

6  00 

5    50 

9  33-7 

72.  2 

9  54-2 

71.2 

10  14.  6 

70-3 

10  34-  7 

69-3 

10  54.  8 

68.4 

5  50 

•  40 

II  46.  4 

73- 0 

12  06.3 

72.0 

12  25.8 

71.  I 

12  45.  2 

70.  I 

13  04.  4 

69.  I 

40 

30 

13  59-7 

73-8 

14  18.  7 

72.8 

14  37-6 

71.8 

14  56.  2 

70.8 

IS  14.6 

69.8 

30 

20 

16  13-  5 

74-5 

16  32.  0 

73-5 

16  50.  0 

72-5 

17  07.9 

71-5 

17  25-  5 

70.  6 

20 

10 

18  27.8 

75-3 

18  45-5 

74-3 

19  03.  0 

73-3 

19  20.  I 

72.  2 

19  36.  9 

71-3 

10 

5    00 

20  42.  5 

76.  0 

20  59.  7 

75- 0 

21  16.4 

74.0 

21  32.  8 

72.9 

21  48.  8 

71.9 

5  00 

4  50 

22  57-7 

76.7 

23  14-  2 

75-7 

23  30-  3 

74-7 

23  45-  9 

73-6 

24  01.3 

72.5 

4  50 

40 

25  13-2 

77-4 

25  29.2 

76.4 

25  44-  7 

75-3 

25  59-6 

74.2 

26  14.  2 

73-2 

40 

30 

27  29.  2 

78.1 

27  44-5 

77.1 

27  59-3 

76.  0 

28  13.6 

74.8 

28  27.  5 

73-8 

30 

20 

29  45.  4 

78.8 

30  00.  3 

77-7 

30  14.  4 

76.6 

30  28.  I 

75-4 

30  41-  2 

74-4 

20 

10 

32  02.  0 

79-5 

32  16.  2 

78.3 

32  29.  8 

77.2 

32  42.  8 

76.  0 

32  55-3 

74-9 

10 

4  00 

34  18.  9 

80.  2 

34  32-  7 

79.0 

34  45-  7 

77.8 

34  58-  0 

76.6 

35  09-7 

75-4 

4  00 

3  50 

36  36.  2 

80.8 

36  49.  2 

79.6 

37  OI-7 

78.4 

37  13-4 

77.1 

37  24-3 

75-9 

3  50 

40 

38  53-  5 

81.5 

39  06.  3 

80.  2 

39  18.  I 

79.0 

39  29-  3 

77-7 

39  39-  5 

76.4 

40 

30 

41  II.  2 

82.2 

41  23.4 

80.8 

41  34-  7 

79-5 

41  45-  2 

78.2 

41  54-  7 

76.9 

30 

20 

43  29.  I 

82.8 

43  40.  9 

81.4 

43  51-6 

80.1 

44  01.  5 

78.7 

44  10.  4 

77-4 

20 

10 

45  47-2 

83-5 

45  58-  5 

82.1 

46  08.  7 

80.7 

46  18.  0 

79.2 

46  26.  2 

77.8 

10 

3  00 

48  05.  4 

84.  I 

48  16.  4 

82.  7 

48  26.  I 

81.2 

48  34-  7 

79-7 

48  42.  2 

78.2 

3  00 

2  50 

50  23-  8 

84.8 

50  34-  2 

83-3 

50  43-  6 

81.7 

50  51-7 

80.  I 

50  58-  4 

78.6 

2  50 

40 

52  42.4 

85-5 

52  52.  6 

83-9 

53  01.3 

82.2 

53  08.  8 

80.6 

53  14-9 

79.0 

40 

30 

55  01.  I 

86.2 

55  IO-9 

84.5 

55  19-2 

82.  7 

55  26.  I 

81.0 

55  31-4 

79-3 

30 

20 

57  20.  0 

86.9 

57  29-  5 

85.1 

57  37-2 

83.2 

57  43-  5 

81.4 

57  48.  2 

79-6 

20 

10 

59  38.  7 

87.7 

59  48.  0 

85.8 

59  55-  5 

83.8 

60  01.  0 

81.8 

60  04.  9 

79.8 

10 

2  00 

61  57.8 

88.5 

62  06.  7 

86.4 

62  13.  7 

84-3 

62  18.  7 

82.1 

62  21.  9 

80.  0 

2  00 

1  50 

64  16.  9 

89-3 

64  25.  6 

87.1 

64  32.  2 

84.8 

64  36-  5 

82.4 

64  39.  0 

80.  I 

1  50 

40 

66  36.  0 

90-3 

66  44.  6 

87.8 

66  50.  8 

85- 3 

66  54.  6 

82.  7 

66  55-  9 

80.2 

40 

30 

68  55.  2 

91-3 

69  03-  5 

88.5 

69  09.  5 

85-7 

69  12.  5 

82.9 

69  13-  0 

80.  I 

30 

20 

71  14.  0 

92.4 

71  22. 8 

89-3 

71  28.  0 

86.2 

71  30.  6 

83.1 

71  29.  9 

80.  0 

20 

10 

73  33-  2 

93-8 

73  41-  5 

90-3 

73  47-  0 

86.7 

73  48.  5 

83.1 

73  46.  7 

79-5 

10 

1  00 

75  51-4 

95-4 

76  00.  9 

91-3 

76  05.  6 

87.2 

76  06.  7 

83.0 

76  03-  3 

78.9 

1  00 

0  50 

78  10.  0 

97-4 

78  19-  5 

92.  6 

78  24.  7 

87.7 

78  24.  7 

82.7 

78  19-  5 

77.8 

0  50 

40 

80  27.3 

100.3 

80  38.  6 

94-3 

80  43.  8 

88.  I 

80  42.  5 

81.8 

80  35.  0 

75-9 

40 

30 

82  43. 0 

104.  6 

82  57.0 

96.8 

83  03.  0 

88.6 

83  00.  0 

80.3 

82  48.  5 

72.4 

30 

20 

84  55-  3 

112.  3 

85  14-  5 

lOI.  2 

85  21.8 

89.  I 

85  16.4 

76.8 

84  58-  9 

65-5 

20 

10 

86  55.6 

130. 1 

87  28.  2 

112.  8 

87  41. 0 

89-5 

87  29.  0 

66.  I 

86  57.  I 

48.6 

10 

0  00 

88  0.  0 

180.  0 

89  0.  0 

180.  0 

90  0.  0 

Ind. 

89  0.  0 

0.  0 

88  0.  0 

0.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    00 

0  00.  0 

90.  0 

6    00 

5    50 

2  19. 1 

90.9 

I  56.6 

91.9 

I  33-9 

92.8 

I  II.  4 

93-7 

0  48.  9 

94-7 

5    50 

40 

438-1 

91.9 

4  15-5 

92.8 

3  52-9 

93-7 

3  30- I 

94-7 

3  07.4 

95-6 

40 

30 

6  57-1 

92.8 

6  34.2 

93-7 

6  II.  4 

94-7 

5  48.6 

95-6 

5  25-6 

96-5 

30 

20 

9  15- 9 

93-8 

8  53-0 

94-7 

8  30-1 

95-7 

8  06.9 

96.6 

7  48.3 

97-5 

20 

10 

II  34.6 

94.8 

II  II.  5 

95-7 

10  48.  2 

96.6 

10  25.  0 

97-6 

10  01.  4 

98.5 

10 

5    00 

13  53- 1 

95-7 

13  29.8 

96.7 

13.  06.  4 

97.6 

12  42.  7 

98.6 

12  18.8 

99-5 

S    00 

i    50 

16  II.  4 

96.7 

15  47-6 

97-7 

15  23.9 

98.6 

14  59-  9 

99-6 

14  35-  7 

100.5 

4    50 

40 

18  29.  3 

97.8 

18  05.  4 

98.8 

17  41-3 

99-7 

17  16.9 

100.  7 

16  52.3 

loi.  6 

40 

30 

20  46.  9 

98.8 

20  22.  7 

99.8 

19  58.  I 

100.  8 

19  33-  3 

101.8 

19  08.  2 

102.  7 

30 

20 

23  04.  I 

99.9 

22  39-  5 

100.  9 

22   14.  6 

loi.  9 

21  49.  2 

102.  9 

21  23.  6 

103.8 

20 

10 

25  20.9 

lOI.  0 

24  55-  8 

102.  0 

24  30-  3 

103.0 

24  04.  4 

104.  0 

23  38.3 

105.0 

10 

4    00 

27  37.1 

102.  2 

27  II.  5 

103.2 

26  45-  5 

104.  2 

26  19.  I 

105.  2 

25  52-2 

106.  2 

4    00 

3    50 

29  52-8 

103.4 

29  26.  6 

104.  5 

29  00.  0 

105-5 

28  32.8 

106.  5 

28  05.  3 

107-5 

3    50 

40 

32  07.  6 

104.7 

31  40.8 

105.8 

31  13-5 

106.8 

30  45-  7 

107.8 

30  17-4 

108.9 

40 

30 

34  21.8 

106.  I 

33  54-3 

107.  2 

33  26.  2 

108.2 

32  57-6 

109.  2 

32  28.  5 

no.  3 

30 

20 

36  34-  9 

107- 5 

36  06.  5 

108.6 

35  37-8 

109.  6 

35  08.3 

no.  7 

34  38.  3 

in.  8 

20 

10 

38  47-  I 

109.  0 

38  17-9 

no.  I 

37  48.3 

III.  2 

37  17-8 

112.  3 

36  46.  8 

"3-3 

10 

3    00 

40  58.  0 

no.  5 

40  27.  8 

III.  7 

39  57-2 

112.  8 

39  25-  7 

"3-9 

38  53-  7 

115-0 

3    00 

2    50 

43  07.  4 

112. 3 

42  36-3 

113- 4 

42  04.4 

114-  5 

41  31-9 

115- 7 

40  58.  8 

116.  8 

2    50 

40 

45  15-4 

114.  I 

44  43-0 

115- 3 

44  10.  I 

116.  4 

43  36.  3 

117.  6 

43  01.  9 

118.  7 

40 

30 

47  21.4 

116.  0 

46  47.  8 

117.  2 

46  13-4 

118.  4 

45  38.  4 

119.  6 

45  02.  7 

120.  7 

30 

20 

49  25-  2 

118.  2 

48  50.2 

119.  4 

48  14-  5 

120.  6 

47  38-  I 

121.  8 

47  00.  8 

123.0 

20 

10 

SI  26.  5 

120.  5 

50  50.  0 

121.  8 

50  12.8 

123.0 

49  34-  6 

124.  2 

48  56.0 

125.4 

10 

2    00 

53  24-  9 

123.0 

52  46.  6 

124.3 

52  07.8 

125-5 

51  28.0 

126.  7 

50  47-  7 

127.9 

9    00 

1    50 

55  19-6 

125.8 

54  39-8 

127.  I 

53  59- 0 

128.3 

53  17-  5 

129.5 

52  35-2 

130.7 

1     50 

40 

57  IO-4 

128.8 

56  28.  4 

130.  I 

55  45-  9 

131- 4 

55  02. 4 

132.6 

54  18.  4 

133-7 

40 

30 

58  56.  2 

132.  I 

58  12.  I 

133-4 

57  27-5 

134-7 

56  42.  I 

135-9 

55  56.0 

137- I 

30 

20 

60  36.  4 

135-8 

59  50-  I 

137-  I 

59  03-  3 

138.3 

58  15-  8 

139-  5 

57  27-5 

140.  6 

20 

10 

62  09.  6 

139-9 

61  21.  I 

141.  I 

60  32.  0 

142.3 

59  42.  4 

143-4 

58  52-  2 

144-5 

10 

1    00 

63  35- 1 

134-4 

62  44.  I 

145.6 

61  52.9 

146.7 

61  00.  9 

147-8 

60  08.  7 

148.8 

1     00 

0    50 

64  51.  I 

149.4 

63   57;  9 

150-5 

63  04.  2 

151-5 

62  10.  4 

152.4 

61  16.  I 

153-3 

0     50 

40 

65  56.  2 

154.8 

65  00.  8 

155-  7 

64  05.  3 

156.6 

63  09.  3 

157-4 

62  13.  2 

158.2 

40 

30 

66  49.  0 

160.  6 

65  51-8 

161.  4 

64  54-  4 

162.  I 

63  56.8 

162.8 

62  59.  0 

163.4 

30 

20 

67  28.  0 

166.  9 

66  29.  2 

167.4 

65  30-  5 

167.9 

64  31.6 

168.4 

^3  32-  7 

168.8 

20 

10 

67  51-9 

173-4 

66  52.  2 

173-7 

65  52.6 

173-9 

64  52-  9 

174.  I 

63  53-  I 

174-3 

10 

0    00 

68     0.0 

180.  0 

67     0. 0 

180.  0 

66    0. 0 

180.  0 

65     0. 0 

180.0 

64    0. 0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  'U'est. 
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] 

5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h*  m. 

0            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    50 

o  26.  2 

95-6 

0  03-  5 

96-  5 

5 

50 

40 

2  44.6 

96-5 

2  21.  7 

97-4 

I  58.9 

98.4 

I  35-9 

99-3 

I  13.0 

100.  2 

40 

30 

5  02.6 

97-5 

4  39-7 

98.4 

4  16.  2 

99-3 

3  52-9 

100.  2 

3  29.6 

lOI.  2 

30 

20 

7  20.3 

98.5 

6  56.9 

99.4 

6  33-3 

100.3 

6  09.  6 

lOI.  2 

5  45-8 

102.  2 

20 

10 

9  37-7 

99-5 

9  13-9 

100.  4 

8  49.9 

lOI.  3 

8  25.7 

102.  2 

8  01.6 

103.2 

10 

5    00 

"  54^7 

100.  5 

II  30.4 

lOI.  4 

II  06.  I 

102.3 

10  41.  5 

103-3 

10  16.  7 

104.  2 

5 

00 

4    50 

14  II.  2 

loi.  5 

13  46.6 

102.  4 

13  21.6 

103-3 

12  56.5 

104.3 

12  31-  I 

105.  2 

4 

50 

40 

16  27.3 

102.  6 

16  02.  I 

103-  5 

15  36.  7 

104.4 

15  II.  0 

105.  4 

14  45-  I 

106.3 

40 

30 

18  42.  8 

103.7 

17  17.0 

104.  6 

17  50-9 

105-5 

17  24.  6 

106.  5 

16  58.  0 

107.4 

30 

30 

20  57.  6 

104.  8 

20  31.  I 

105.8 

20  04.  6 

106.  7 

19  37-  6 

107.7 

19  10.  5 

108.  6 

20 

10 

23  II.  6 

106,  0 

22  44.  6 

107.0 

22  17.  4 

107.9 

21  49.  6 

108.  9 

21  21.  6 

109.  8 

10 

4    00 

25  24.9 

107.  2 

24  57-  2 

108.2 

24  29.  2 

109.  2 

24  00.  8 

no.  2 

23  32-0 

III.  I 

4 

00 

3    50 

27  37.2 

108.5 

27  08.  8 

109.5 

26  40.  0 

no.  5 

26  10.  8 

III.  5 

25  41-2 

112.  4 

3 

50 

40 

29  48.  6 

109.9 

29  19.4 

no.  9 

28  49.  8 

III.  9 

28  19.  6 

112.  9 

27  49.  I 

113.  8 

40 

30 

31  58. 8 

III.  3 

31  28.8 

112.3 

30  58-  I 

113- 3 

30  27.  I 

114- 3 

29  55-6 

"5-3 

30 

20 

34  07.  8 

112.  8 

33  36-  7 

113-8 

33  05-  2 

114.  9 

32  33-0 

"5-9 

32  00.  4 

116.  8 

20 

10 

36  15-  2 

114.  4 

35  43-  r 

"5-4 

35  10.3 

116.  5 

34  37-4 

117- 5 

34  03.  7 

118.  5 

10 

3    00 

38  21.0 

116.  I 

37  47-  8 

117.  2 

37  14-  I 

118.  2 

36  39-  8 

iig.  2 

36  04.  9 

120.  2 

3 

00 

2    50 

40  24.  9 

117.  9 

39  50-6 

119.  0 

39  15-6 

120.  0 

38  40.  I 

121.  0 

38  04.  0 

122.  I 

2 

50 

40 

42  26.8 

119.  8 

41  51.  I 

120.  9 

41   14.  9 

122.  0 

40  38.  I 

123.0 

40  00.  6 

124.  0 

40 

30 

44  26.  2 

121.  9 

43  49-  I 

123.0 

43  II- 5 

124.  I 

42  33-  2 

125.  I 

41  54-  4 

126.  I 

30 

20 

46  23.  0 

124.  I 

45  44-4 

125.  2 

45  05.  3 

126.3 

44  25.5 

127.3 

43  45-  2 

128.4 

20 

10 

48  16.  5 

126.5 

47  36.4 

127.  6 

46  55-  7 

128.  7 

46  14.3 

129.7 

45  32-  3 

130.8 

10 

2    00 

50  06.  5 

129.  I 

49  24.  6 

130.2 

48  42.  4 

131-3 

47  59-4 

132.3 

47  15-9 

133-3 

2 

00 

1    50 

51  52.4 

131-8 

51  08.  8 

132.9 

50  24.  7 

134-0 

49  39-  9 

135- I 

48  54-  6 

136.  I 

1 

50 

40 

53  33-  6 

134-9 

52  48.  I 

136.0 

52  02.  2 

137-0 

51  IS- 7 

138.0 

50  28.  6 

139.0 

40 

30 

55  09-  2 

138.2 

54  21.9 

139.2 

53  34.  I 

140.  2 

52  45-  7 

141.  2 

51  56-9 

142.  2 

30 

20 

56  38.  9 

141.  7 

55  49-  5 

142.  7 

54  59-  9 

143-7 

54  09.  6 

144.  7 

53  19-1 

145.6 

20 

10 

58  01.  4 

145.6 

57  lo-o 

146.5 

56  18.4 

147-5 

55  26.  3 

148.4 

54  32.9 

149.2 

10 

1     00 

59  15-9 

149.7 

58  22.6 

150.  6 

57  29.  3 

151-5 

56  35-  3 

152-3 

55  41.  3 

153- I 

1 

00 

0    50 

60  21.  4 

154.  2 

59  26.  2 

155-0 

58  31-0 

155-7 

57  35-6 

156.4 

56  39-  9 

157- 1 

0 

50 

40 

61  16.8 

158.9 

60  20.  0 

159.6 

59  23-  4 

160.  2 

58  26.  3 

160.8 

57  29.  3 

161.  4 

40 

30 

62  01.  I 

164.  0 

61  03.  I 

164.5 

60  05.  0 

164.9 

59  06.  7 

165.4 

58  08.  3 

165.9 

30 

20 

62  ss-  6 

169.  2 

61  34-  5 

169.5 

60  35.  4 

169.8 

59  36-  2 

170.  2 

58  36-  9 

170-5 

20 

10 

62  53-3 

174-5 

61  53-6 

174-7 

60  53.  8 

174.9 

59  54-0 

175-  I 

58  54-  2 

175-2 

10 

0    00 

63     0.0 

180.  0 

62     0. 0 

180.  0 

61     0. 0 

180.  0 

60     0.  0 

180.  0 

59     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East ; 
and  when  the  star  is  settins:  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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1 

10° 

11° 

13° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5    40 
30 
20 
10 

0  49-9 
3  06.1 
5  21-9 
7  37-1 

101.  I 

102.  I 

103.  I 

104.  I 

0  27.  0 
2  42.7 

4  57-9 
7  12.  6 

102.  I 
103.0 
104.  0 
105.0 

0  04.  0 
2  19.  2 
4  34-0 
6  48.  I 

103.0 

103-9 
104.9 

105.9 

I  55-7 
4  09.  8 

6  23.3 

104.9 
105.9 
106.9 

I  32.1 
3  45-7 
5  58-5 

105.  8 
106.8 
107.8 

5  40 
30 
20 

10 

5    00 
4    50 
40 
30 
20 
10 

9  51-8 
12  05.  6 
14  18.  9 
16  31.2 
18  42.  8 
20  S3-  4 

105.  I 

106.  I 

107-3 

108.  4 

109.  6 
no.  8 

9  26.7 
II  39-9 
13  52-  5 
16  04.  2 
18  15.0 
20  24.  8 

106.  0 

107.  I 

108.  2 
109.3 
no.  5 
III.  7 

9  01.4 
II  14.  I 
13  26.  0 

IS  36-9 

17  46.  9 
19  55-9 

106.  9 

108.  0 

109.  I 
no.  2 

111.  4 

112.  7 

8  36.0 
10  48.  I 
12  59.2 
15  09.  4 
17  18.6 
19  26.  6 

107.9 
108.  9 
no.  0 
in.  I 

112-3 

113-6 

8  10.6 
10  21.  8 
12  32-  3 

14  41-7 
16  50.  0 

18  57.  I 

108.8 
109.  8 
no.  9 
112.  I 
113- 3 
114- 5 

5    00 
4    50 

40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

23  02.  9 
25  II.  I 
27  18.  I 
29  23.6 
31  27.5 
33  29.  5 

112.  I 

113-4 
114.  8 

116.  3 

117.  8 
119- 5 

22  33.3 
24  40.  8 
26  46.  7 
28  51-3 
30  54-  0 
32  55- 0 

113-0 
114- 3 
115- 7 

117.  2 

118.  8 
120.  4 

22  03.  6 
24  10.  0 
26  15.  I 
28  18.6 
30  20.  2 
32   19-  7 

113- 9 
115-3 
116.  7 
iiS.  2 
119.  8 
121.  4 

21  33-5 
23  39-  0 
25  43-0 
27  45-3 
29  45.  9 

31  44-5 

114.  9 
1x6.  3 
117.  6 

119.  I 

120.  7 
122.3 

21  03.  I 
23  07.  4 
25  10.  5 
27  II.  7 
29  II.  2 
31  08.  5 

115-8 

117.  2 

118.  6 

120.  I 

121.  6 
123-3 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

35  29-6 
37  27.4 
39  22.7 
41  15.  I 

43  04.  4 

44  5°-  0 

121.  2 
123.  I 
125.0 
127.  I 
129.4 
131.  8 

34  53-  8 
36  50.  4 
38  44-  I 
40  35-  2 
42  22.9 
44  07.  I 

122.  2 
124.  I 
126.  0 
128.  I 
130.4 
132.8 

34  17-  5 
36  12.  7 

38  05.  3 

39  54-8 
41  41.  I 
43  23-  6 

123.2 
125-0 
127.  0 
129.  I 
131- 3 
133-7 

33  40-  8 
35  34-  7 
37  25.8 

39  14-0 

40  58-  8 
42  39-  7 

124.  I 
125.9 
127.9 
130.0 
132.2 
134.6 

33  03-  6 

34  56-  I 
36  45-  9 
38  32-  7 

40  IS-  9 

41  55-3 

125.  I 

126.  9 
128.9 
131.  0 
133-2 
135-5 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1     50 
40 
30 
20 
10 

46  31-  7 

48  08.  8 

49  41-  I 

51  07-7 

52  28.  0 

53  41-  I 

134-3 
137-0 
140.  0 

143-  I 
146.  5 
150.0 

45  47-  I 

47  22.  7 

48  53-  0 

50  18.  0 

51  36-  4 

52  48.  2 

135-3 
138.0 
140.9 
144- 0 

147-3 
150.8 

45  02.  I 

46  36.  0 

48  04.  8 

49  27-9 

50  44.  8 

51  54-8 

136.2 
138.9 
141.  8 
144.  8 
148.  I 
151- 5 

44  16.  6 

45  48.  8 

47  16.  0 

48  37-  5 

49  52-  6 
51  01.  I 

137- I 
139.8 
142.  7 

145-  7 
148.9 
152.  2 

43  30-  6 

45  01.2 

46  26.  8 

47  46.  7 

49  00.  4 

50  07.  I 

138.0 
140.7 

143-5 
146.5 
X49.  6 
152.9 

2    00 
1     50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

54  46.  8 

55  43-  9 

56  31-9 

57  09.  8 
57  37-6 
57  54-  4 

153-8 
157.8 
161.  9 
166.3 
170.8 
175-3 

53  52-0 

54  47-  8 

55  34-  4 

56  II.  4 

56  38.  2 
56  54-  6 

154-5 
158.4 

162.5 

166.7 

171.  I 

175-  S 

52  57-2 

53  51-4 

54  36.  8 

55  12.8 
55  38-  9 
55  54-  7 

155-  2 
159.0 
163.  0 
167.  I 

171-3 
175-6 

52  02.  0 

52  54-9 

53  39-  I 

54  14-  2 
54  39-  5 
54  54-  9 

155-8 

159-5 
163.4 
167.4 
171.  6 
175-8 

51  06.  7 

51  58-  2 

52  41-3 

53  15-4 
53  40.  I 
53  55-0 

156.4 
160.  I 
163.9 
167.8 
171.  8 
175-9 

1     00 
0     50 
40 
30 
20 
10 

0    00 

58     0.0 

180.  0 

57     0.0 

180.  0 

56    0.0 

180.  0 

55     0.0 

180.  0 

54    0.0 

180.  0 

0     00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5  30 
HO 
10 

5  00 
1  50 
10 
30 
20 
10 


4 
3 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


2 
1 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0  00 


15° 


Alt. 


o    / 


I  o8.  6 
3  21-4 
5  33- (> 

7  44-9 
9  55-4 

12  05.  I 

14  13.6 

16  21.  I 

18  27.  4 

20  32.3 

22  35-8 

24  37-  7 
26  37.9 
28  36.  I 
30  32.2 

32  26.  o 
34  17-2 

36  05.  6 

37  50-9 
39  32-7 

41  10.  6 

42  44.3 

44  13-3 

45  37-  2 

46  55-  5 

48  07.  6 

49  13-  I 

50  II.  2 

51  oi-  5 

51  43-4 

52  16.  6 
52  40.  6 
52  55-2 


53  0.0 


Az. 


06.  7 
07.7 
08.7 


09.7 
10.8 
II.  9 
13.0 
14.  2 
15-4 


16.  7 
18.  I 

19-5 

21.  o 

22.  6 

24-3 

26.  o 
27.8 
29.8 

31-9 
34-  I 
36-4 


38. 
41. 
44. 

47- 
50- 
53- 


57- o 
60.6 

64- 3 
68.  I 

72.0 

76.  o 


180.  o 


16= 


Alt. 


o    / 


o  45.  I 
2  57-2 
5  08.7 


7  19- 

9  29- 

II  57- 

13  45- 
15  52- 
17  57- 


20  01.  4 


22  03. 
24  04. 
26  03. 

28  00. 

29  55- 


31  48.  I 
33  37-9 
35  24-9 

37  08.  7 

38  40.  9 

40  25.3 

41  57-6 

43  25.  I 

44  47-  4 

46  04.  I 

47  14-  7 

48  18.6 


49  15- 

50  04. 

5°  45- 

51  17- 
51  41- 

51  55- 


52  0.0 


Az. 


07.  6 
08.6 

09.  6 

10.  6 

11.  7 
12.8 
13-9 
15- I 
16.3 

17.  6 

19.  o 

20.  4 

21.  9 

23-5 
25.2 

26.  9 

28.  7 

30-7 
32.8 

35- o 
37-3 

39-8 

42.4 

45-  I 
48.8 

51.0 

54-2 

57-6 
6r.  I 
64.  7 
68.4 
72.  2 
76.  I 


1 80.  o 


17= 


Alt. 


o  21.  2 
2  32.8 
4  43-5 

6  53-4 
9  02.  2 
II  10.  2 
13  17.0 
15  22.7 
17  26.  9 

19  30.  o 
21  3^-3 
23  31-  I 
25  28.9 
27  24.  8 
29  18.  5 

31  09-  7 

32  58-  I 
34  43-  8 
36  26.  I 

38  04.  9 

39  39-  8 

41  10.  5 

42  36.4 

43  57-2 

45  12-3 

46  21.  5 

47  24.0 

48  19.  5 

49  07-  4 

49  47-  3 

50  18.  9 
50  41.6 

50  55-  4 


51 


o.  o 


Az. 


08.6 

09-5 
10.5 

II- 5 
12.  6 

13-7 
14.8 

16.  o 

17.  2 

18.5 
19.9 
21.3 

22.8 
24.4 
26.  I 


27.8 

29.  6 

31 

33 

35' 
38 


40.  6 

43-2 

45-9 
48.8 

51-7 
54-8 

58.1 
61.  s 
65.1 
68.  7 


72. 
76. 


180.  o 


18= 


Alt. 


o    / 


2  08.  5 

4  18.3 


6  27. 

835- 
10  42. 
12  48. 
14  53- 


16  56.4 

18  58.  5 
20  58.  7 

22  57-3 
24  54.  o 
26  48.  7 
28  41.  I 

30  30-  9 
32  18.  o 

34  02.  3 

35  43-  2 

37  20.  5 

38  53-9 

40  23.  I 

41  47.4 

43  06.  7 

44  20.  4 

45  28.  I 

46  29.  3 

47  23. 5 

48  10.  2 

48  49.  2 

49  19-9 
49  42.  I 

49  55-  5 


50  0.0 


Az. 


no.  4 

111.  4 

112.  4 

113- 5 
114.  6 

115- 7 
116.  9 
118. 1 

119-4 
120.  8 
122.  2 
123-7 
125-3 
126.  9 

128.  7 

130-5 
132-  5 

134-5 
136.7 
139.0 

141.  4 

143-9 
146.  6 

149- S 
152-4 
155-4 

158.7 
162.  o 

165-5 
169.  o 
172.  6 
176.3 


180.  o 


19° 


Alt. 


o  / 


I  44-  I 
3  53-2 

6  01.  4 
8  08.6 
10  14-  7 
12  19.  7 
14  23.  4 
16  25.  7 

18  26.  6 
20  25.7 
22  23.3 
24  18.  7 
26  12.  I 

28  03.  2 

29  51.  8 
31  37-6 

33  20.  4 

34  59-  8 
36  35-7 
38  07.  6 


39  35- 

40  58. 

42  15- 

43  28. 

44  34- 

45  34- 


46  27.  3 

47  13-0 

47  50-9 

48  20.  9 
48  42.  5 
48  55-  7 


49    o.  o 


Az. 


III. 3 
112.  3 


113- 
114. 

115- 
116. 
117. 
119. 


120.3 
121.  7 
123. 1 
124.  6 
126.  2 
127.8 

129.6 
131-4 

133-3 
135-3 
137-5 
139.8 

142.  2 
144.7 

147-3 
150. 1 

153-0 
156-0 

159.2 
162.  5 
165.9 

169-3 
172.8 
176.4 


180.  o 


Hour 
Angle. 


h.  m. 


30 
20 
10 

00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
30 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  {he  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


b*  m. 


5    20 
10 


5 
4 


4 
3 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 


1 
0 


00 
50 
40 
30 
20 
10 


20= 


Alt. 


0    00 


I  19.  6 
3  27-9 

5  35-2 

7  41-6 

9  46.8 

II  50.  7 

13  53-4 

15  54-  7 

17  54-  5 
19  52.6 
21  48.  9 
23  43-  2 
25  35-  3 
27  25.  I 

29  12.3 

30  56-  7 
32  38-  I 

34  16.  2 

35  50-6 

37  21.0 

38  47-  I 

40  08.  5 

41  24.  8 

42  35-  7 

43  40.  6 

44  39-2 

45  30-  9 

46  15.  6 

46  52.  7 

47  21.9 
47  43-  o 
47  55-  8 


Az. 


48     o.  o 


112.  2 

113.  2 

114.  2 

115-3 
116.  4 

117- 5 

118.  7 

119.  9 

121.  2 

122.  6 
124.  o 

125-5 

127.  I 

128.  7 

130-5 
132-3 
134-2 
136.2 

138.3 
140.  6 

142.9 

145-  4 
148.  o 

150.8 

153-6 

156-5 

159-7 
162.  9 

166.  2 

169.  6 

173-0 

176.5 


180.  o 


21= 


Alt. 


o  55-2 
3  02.  6 

5  09-1 
7  14-5 
9  18.7 

II  21.  7 

13  23.4 
15  23-  6 

17  22.  2 
19  19.  2 
21  14.3 

23  07.  3 

24  58.  2 
26  46.  7 


28  32. 

30  15- 

31  55- 
33  32- 
35  05. 


36  34-  2 


37  58.  7 

39  18.8 

40  33 

41  43 

42  46 

43  43 


44  34.6 

45  18.  2 

45  54.4 

46  22.  9 
46  43.  4 
46  55-  9 


Az. 


47 


o.  o 


113.  2 

114.  I 

115.  I 

116.  2 

117- 3 

118.  4 

119.  6 

120.  8 

122.  I 

123-5 
124.9 

126.  3 

127.9 

129-5 

133- I 
135-0 
137-0 

139- I 
141.  4 

143-7 
146.  2 
148.7 

151-4 
154.2 

157- I 

160.  2 

163-3 
166.5 

169.8 
173-2 
176.6 


180.  o 


22° 


Alt. 


o  30.7 
2  37-3 

4  42.  8 
6  47.2 

8  50-5 
10  52.4 

12  53- o 
14  52.  I 

16  49.  7 
18  45.4 
20  39.  3 
22  31.  2 
24  20.  8 

26  07.  9 

27  52-5 
29  34-  2 

31  12.7 

32  48.  o 

34  19-4 

35  47-  o 

37  lo-  I 

38  28.  6 

39  42.  I 

40  50.  2 

41  52-4 

42  48.  6 

43  37-  9 

44  20.  6 

44  55-9 

45  23-  9 
45  43- 8 
45  56.0 


46  o.  o 


Az. 


114.  I 
115-0 

116.  o 
117. 1 
118.  2 

119-3 
120.5 

121.  7 

123.0 

124-3 
125.8 
127.  2 
128.8 
130.4 

132.  I 

134.0 

135-8 

137-8 

139-9 
142.  I 

144-4 
146.9 
149.4 
152.  o 
154.8 
157-7 

160.  7 

163.7 
166.  9 
170.  I 

173-  4 
176.7 


180.  o 


23° 


Alt. 


o  06.  3 
2  II.  8 

4  16.5 

6  19.8 

8  22. 1 

10  22.  9 

12  22.  5 

14  20.  5 

16  16.  9 
18  II.  4 

20  04.  2 

21  54.7 
23  43-  I 
25  28.9 

27  12.  I 

28  52.4 
30  29.  6 

32  03.  3 

33  33-  4 

34  59-4 

36  21.  I 

37  38-  2 

38  50-4 

39  57-  I 

40  58.  I 

41  52.9 

42  41-4 

43  23.0 

43  57-  5 

44  24-  7 
44  44-3 
44  56-  I 


Az. 


o.  o 


115.  o 
"5-9 

1x6.  9 

118.  o 

119.  I 

120.  2 

121.  4 

122.  6 

123.9 
125.2 
126.  6 
128.0 
129.  6 
131-2 

132.9 
134.8 
136.  6 
138.6 
140.  7 
142.9 


145- 

147. 
150. 
152. 

155- 
158. 


161.  I 
164.  I 
167.  2 

170-3 
173-5 
176.8 


24= 


Alt. 


I  46.4 


50.  o 

52.4 
53-6 

53-5 
II  51.9 

13  48.  8 


3 
5 
7 
9 


15  44.0 

17  37-2 
19  28.  8 
21  18.0 

23  05.  I 

24  49.  6 


26  31.  5 

28  10.  3 

29  46.  I 

31  18.4 

32  47-  I 

34  II-  7 

35  32.  I 

36  47-  7 

37  58-  5 

39  03.  8 

40  03.  6 

40  57.2 

41  44.  6 

42  25.  2 

42  59-  I 

43  25.  5 
43  44-  7 
43  56-  I 


180.  o     44     o.  o 


Az. 


116.  8 

117.  8 

118.  9 
120.  o 
121. 1 
122.  3 
123.4 

124.  7 
126.  o 

127- 5 
128.  9 

130.5 
132. 1 

133-8 
135-6 
137-5 
139-4 
141.  5 
143-6 

145-9 
148.3 
150.8 

153-3 
155-9 
158.7 

161.  6 
164.  5 

167-5 
170.  6 

173-  7 
176.9 


180.  o 


Hour 
Angle. 


b.  m. 


5    20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

1 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6 

00 

o  oo.  o 

90.  0 

0  23.4 

89.  I 

0  46.  8 

88.2 

I  10.3 

87.2 

I  33-7 

86.3 

6 

00 

5 

50 

2    l8.  I 

91.  0 

2  41.  5 

90.  I 

3  04-8 

89.  I 

3  28.3 

88.2 

3  51-6 

87-3 

5 

50 

40 

4  36-1 

92.  0 

4  59-5 

91.  0 

5  22.9 

90.  I 

5  46.3 

89.  2 

6  09.5 

88.3 

40 

30 

6  54.0 

92.9 

7  17-6 

92.  0 

7  41-0 

91.  I 

8  04.  4 

90.  2 

8  27.5 

89.  2 

30 

20 

9  11-9 

93-9 

9  35-5 

93-0 

9  59-0 

92.  I 

10  22.  5 

91.  I 

10  45.  6 

90.  2 

20 

10 

II  29.  5 

95- 0 

II  53-3 

94-0 

12  17.  0 

93-1 

12  40.  5 

92. 1 

13  03.  7 

91.  2 

10 

5 

00 

13  47- 0 

96.  0 

14  II.  0 

95-  0 

14  34.  8 

94-  I 

14  58.  4 

93-  I 

15  21.7 

92.  2 

5 

00 

i 

50 

16  04.  2 

97.0 

16  28.  4 

96.  I 

16  52.4 

95-  2 

17  16.  2 

94-  2 

17  39-  7 

93-2 

4 

50 

40 

18  21.  0 

98.  I 

18  45-  5 

97-1 

19  09.  8 

96.  2 

19  33-8 

95-  2 

19  57-  4 

94-2 

40 

30 

20  37.6 

99.  2 

21  02.  4 

98.  2 

21  26.  9 

97-3 

21  51.  2 

96-3 

22  15.  I 

95-3 

30 

20 

22  53.  6 

100.3 

23  18.8 

99-3 

23  43-  7 

98.4 

24  08.  3 

97-4 

24  32-4 

96-3 

20 

10 

25  09.  2 

loi.  5 

25  34-9 

100.  5 

26  00.  I 

99-5 

26  25.  0 

98.5 

26  49.  4 

97-5 

10 

4 

00 

27  24.  2 

102.  7 

27  50-3 

loi.  7 

28  16.  I 

100.  7 

28  41.  4 

99-6 

29  06.  2 

98.6 

4 

00 

3 

50 

29  38.  6 

104.  0 

30  05.  3 

102.  9 

30  31-5 

lOI.  9 

30  57-  2 

100.  8 

31  22.5 

99.8 

3 

50 

40 

31  52-1 

105-  3 

32  19-4 

104.  2 

32  46.  3 

103.  2 

33  12-6 

102.  I 

33  38.  3 

lOI.  0 

40 

30 

34  04.  9 

106.  7 

34  32-9 

105.  6 

35  00.  3 

104.  6 

35  27-2 

103.4 

35  53-5 

102.3 

30 

20 

36  16.  6 

108.2 

36  45-  3 

107.  I 

37  13-  5 

106.  0 

37  41-2 

104.  8 

38  08.  I 

103-7 

20 

10 

38  27.2 

109.7 

38  56.  8 

108.6 

39  25.  8 

107-  5 

39  54-  2 

106.3 

40  21.  8 

105.  2 

10 

3 

00 

40  36-  5 

III.  4 

41  07.  0 

no.  2 

41  36-  9 

109.  I 

42  06.  I 

107.9 

42  34-  5 

106.  7 

3 

00 

2 

50 

42  44.3 

113.  I 

43   15-9 

III.  9 

43  46-  8 

no.  8 

44  17-  0 

109.  6 

44  46-  2 

108.3 

2 

50 

40 

44  50-  5 

115.  0 

45  23-  I 

113.  8 

45  55- 0 

112.  6 

46  26.  2 

III.  4 

46  56.  6 

no.  I 

40 

30 

46  54.  6 

117.  0 

47  28.  5 

115.8 

48  CI.  8 

114-  5 

48  34-  I 

113- 3 

49  05-  5 

112.  I 

30 

20 

48  56-  5 

119.  2 

49  31-  7 

117.  9 

50  06.  I 

116.  7 

50  39-  8 

115-  4 

SI  12.7 

114.  I 

20 

10 

50  55-  6 

121.  5 

51  32.4 

120.3 

52  08.3 

119.  0 

52  43-  5 

117.  6 

53  17-6 

116.  3 

10 

2 

00 

52  51-7 

124.  I 

53  30.  I 

122.  8 

54  07-  6 

121.  5 

54  44-4 

120.  I 

55  20.  2 

118.  7 

2 

00 

1 

50 

54  44- 0 

126.  9 

55  24-  2 

125.  6 

56  03.  8 

124.3 

56  42.  2 

122.  9 

57  19-6 

121.  5 

1 

50 

40 

56  32-  3 

130.0 

57  14-3 

128.  7 

57  55-6 

127-3 

58  36.  I 

125.9 

59  IS- 6 

124-  5 

40 

30 

58  15-4 

133-3 

58  59-  8 

132.0 

59  43-  I 

130.7 

60  25.  5 

129.3 

61  07.  I 

127.8 

30 

20 

59  52-  9 

137-0 

60  39.  2 

135-7 

61  24.  8 

134-4 

62  09.  6 

133-  0 

62  53-  5 

131- 5 

20 

10 

61  23.  2 

141.  I 

62   12.  0 

139-9 

63  00.  0 

138.6 

63  47-  I 

137-2 

64  33-  5 

135-7 

10 

1 

00 

62  45.  8 

145.6 

63  3^-  7 

144-4 

64  27.  0 

143-  I 

65  16.9 

141- 8 

66  05.  9 

140.4 

1 

00 

0 

50 

63  59-  I 

150-5 

64  52.  2 

149.4 

65  45-  I 

148.  2 

66  37.  2 

147.0 

67  29.  0 

145-7 

0 

50 

40 

65  01.  7 

155-7 

65  56- 9 

154.8 

66  52.  0 

153-8 

67  46.  7 

152-7 

68  40.  9 

151.  6 

40 

30 

65  52.3 

161.  4 

66  49.  6 

160.  6 

67  46.  6 

159.  8 

68  43-  5 

159.  0 

69  40.  0 

158.  0 

30 

20 

66  29.  5 

167.4 

67  28.  0 

166.  9 

68  26.  7 

166.3 

69  25.  4 

165-  7 

70  23.  7 

165.  0 
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10 

66  52.  3 

173-6 

67  52.0 

173-  4 

68  51-7 

173-  I 

69  51-3 

172.7 

70  50.  9 

172.4 

10 

0 

00 

67     0. 0 

180.  0 

68     0. 0 

180.  0 

69     0.  0 

180.  0 

70     0.  0 

180.  0 

71     0. 0 

180.  0 

0 

00 

In  North  decimation,  •when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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88.3 

14  34-  5 

87.4 

14  56.  8 

86.4 

10 

5 

00 

15  44-9 
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107-5 

48  22.  4 

106.  2 

48  49-  3 

104.8 

49  15-2 

103.4 

40 

30 

49  36-  2 

110.  7 

50  05.  8 

109.3 

50  34-  6 

107.9 

51  02.  I 

106.5 

51  29.  0 

105-  I 

30 

20 

51  44-5 

112.  7 

52  15-3 

III. 3 

52  45- 0 

109.9 

53  14-0 

108.  4 

53  41-8 

106.  9 

20 

10 

53  50-9 

114.  9 

54  22.9 

113-4 

54  54-  I 

112.  0 

55  24-  I 

no.  5 

55  53-  I 

io'8.  9 

10 

2 

00 

55  54-9 

II7-3 

56  28.  5 

115-8 

57  01- 0 

114- 3 

57  32-7 

112.  7 

58  03.  I 

III.  I 

2 

00 

1 

50 

57  56-0 

120.  0 

58  31- 5 

118.  4 

59  05.  7 

116.  8 

59  38-  7 

115.  2 

60  10.  7 

113- 5 

1 

50 

40 

59  54-  0 

122.  9 

60  31.3 

121.  4 

6i  07.  2 

119.  7 

61  42.  4 

118.  0 

62   16.  I 

116.  3 

40 

30 

61  47.  6 

126.  2 

62  27.  I 

124.  6 

63  05.4 

123.0 

63  42.4 

121.  2 

64  18.  2 

119.  4 

30 

20 

63  36-  4 

130.0 

64  18.  I 

128.3 

64  58.  6 

126.  6 

65  38.  4 

124.8 

66  16.5 

122.  9 

20 

10 

65  19.0 

134.2 

66  03.  4 

132-5 

66  46.  8 

130.8 

67  29.  5 

129.  0 

68  09.  6 

127.  0 

10 

1 

00 

66  64.  0 

138.9 

67  41.  I 

137-3 

68  27.  I 

135-6 

69   12. 5 

133-8 

69  56.4 

131-8 

1 

00 

0 

50 

68  19.  8 

144-3 

69  09.  8 

142.8 

69  59.  0 

141.  I 

70  47.2 

139- 3 

71  34.  5 

137-4 

0 

50 

40 

69  34-  5 

150-3 

70  27.5 

148.9 

71   19.6 

147-4 

72   II.  7 

145-7 

73  02.4 

144.0 

40 

30 

70  36.  0 

157-0 

71  31-5 

155-8 

72  26.  8 

154-6 

73  21.5 

153-  I 

74  15-8 

151. 6 

30 

20 

71  22.  0 

164.  2 

72   19.9 

163.4 

73  17-5 

162.  5 

74  15-  I 

161.  4 

75  12-4 

160.3 

20 

10 

71  50-4 

172.  0 

72  49.  9 

171.  6 

73  49-  2 

171.  I 

74  48.  5 

170.5 

75  47-8 

169.9 

10 

0 

00 

72     0. 0 

180.  0 

73     0.0 

180.  0 

74    0.0 

180.  0 

75     0.0 

180.  0 

76     0. 0 

180.  0 

0 

00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


240  LATITUDE  23°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


Hour 
Angle. 


h.  m. 


6    SO 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


10= 


Alt. 


0     00 


I  37-3 

3  53-4 
6  09.8 
8  26.7 

10  43-  7 
13  01.  I 
IS  18.6 

17  36-  4 
19  54.2 
22  12.  2 

24  30-  3 
26  48.  4 
29  06.  3 

31  24.4 
33  42.  3 
36  00.  I 
38  17.6 
40  35-  o 
42  51-9 

45  08.  5 
47  24-4 
49  39-  9 
51  54-6 
54  08.  3 
56  21.  6 

58  31-9 
60  41.  I 
62  48.  2 
64  52.  4 
66  52.  9 
68  49.  o 

70  38-  7 

72  20.  2 

73  51-9 

75  09-  o 

76  08.  9 

76  46.  9 


Az. 


77     o.  o 


79.8 
80.8 

81.7 

82.7 
83.6 
84-5 
85-5 

86.4 

87-3 

88.3 
89.2 

90.  2 

91.  2 

92.2 

93-2 
94-3 
95-4 
96.6 

97-9 

99.2 
100.  6 

102.  o 

103.  6 
105.4 
107.3 

109.4 
III.  8 
114.  4 
117.  4 
120.  9 
125.0 

129.7 

135-3 
142.  o 

149-8 
158.9 
169.  2 


11' 


Alt. 


2  00.  8 


4 
6 


16.5 

32-5 

8  49- 1 

II  05.  8 

13  23.0 

15  40.3 


17  57-8 
20  15.  6 
22  33 

24  51 
27  09 
29  27 


180.  o 


31  45-  5 
34  03.  4 
36  21.5 

38  39-  3 
40  56.  9 

43  14-  I 


45  31- 

47  47- 
5°  03. 
52  19. 

54  33- 
56  47- 


Az. 


58  59-  4 
61  10.  I 
63  18.8 
65  25.  o 
67  27.  9 
69  26.  6 

71  19-  5 

73  OS-  o 

74  40-  4 

76  01.  5 

77  05-2 
77  45-9 


78    0.0 


78.9 

79-9 

80.8 

81.  7 

82.  7 
83.6 
84-5 

85-4 
86.3 

87-3 
88.2 
89.1 
90.  I 

91- I 
92.  I 

93-2 
94.2 

95-4 
96.6 

97-9 

99-2 
100.  6 
102.  I 
103.8 
105- 7 

107.7 
no.  o 
112.  5 

115- 4 
118.  8 

122.  8 

127- 5 

^33-  I 

139-9 
148.  o 

157-  5 
168.4 


12° 


Alt. 


o  09.5 
2  24.3 


180.  o 


4  39 

655 

9  II 
II  27 

13  44. 
16  01 

18  19, 
20  36 
22  54 
25  12 

27  30 
29  47 

32  06 

34  24 
36  42 

39  00 
41  17 

43  35 

45  52 
48  09 
50  26 
52  42 
54  57 
57  12 

59  25 
61  37 

63  47 
65  56 
68  01 

70  02 

71  58 
73  47 

75  27 

76  53 
78  00 
78  44 


Az. 


77.0 
78.0 

78.9 

79-9 
80.8 

81.7 

82.6 

83-5 

84-4 

85-3 
86.2 
87.1 
88.1 
89.0 


13= 


Alt. 


79  o.  o 


90. 
91. 

92. 

93- 
94. 

95- 


96.5 

97-8 

99-2 

100.  6 

102.  2 

104.  o 

105.9 
108.  I 
no.  6 

113- 4 
1x6.6 
120.  5 

125.  o 
130.6 
137-4 

145-7 
15s- 7 
167.4 


180.  o 


o  33-4 
2  47-8 

5  02.  6 

7  17-8 

9  33-6 

II  49.  6 

14  06.  2 

16  22.  8 

18  40.  o 

20  57.  I 
23  14-  7 
25  32-2 
27  50.  2 
30  08.  I 


32  26.  2 

34  44-  I 
37  02.  4 
39  20.4 
41  38-  3 
43  56-  I 


46  13.8 

48  31-  I 
50  48.  I 

53  04-  7 
55  20.  9 
57  36-  I 

59  50-  6 
62  03.  7 

64  15-  7 
66  25.  4 
68  33.  o 
70  36.  5 

72  3(>-3 
74  28.  5 

76  12.8 

77  43- 2 

78  56-  I 

79  43-  3 


Az. 


76. 

77- 


80  o.  o 


78.0 
78.9 

79-9 
80.7 
81.6 
82.5 

83-4 

84.3 
85.2 
86.  I 
87.0 
87.9 

88.9 
89.8 
90.8 
91.8 
92.9 
94.0 

95-2 
96.4 

97-7 
99.  I 

100.  6 

102.3 

104.  I 
106.  2 
108.5 
III.  2 

114- 3 
118.  o 

122.  5 
128.  o 
134.8 

143-3 
153-8 
166.  2 


14-^ 


Alt. 


o  57-3 
3  II-  I 


180.  o 


5  25 

7  40 

9  55 

12  II 

14  27 
16  43 

19  00, 
21  17 
23  34 
25  52 
28  09 
30  27 

32  45 
35  03 
37  21 
39  40 
41  57 
44  15 

46  33 
48  51 
51  08 

53  25 
55  42 
57  58 

60  13 
62  28 
64  41 
66  52 
69  02 
71  08 

73  II 

75  07 

76  56. 

7831 

79  49 

80  41 


o.  o 


Az. 


75-2 
76. 1 

77.1 
78.0 
78.9 
79-8 
80.7 
81.6 

82.4 

83-3 
84.2 

85.1 
86.0 
86.8 

87.7 
88.7 
89.6 

90.  6 

91.  6 
92.7 


93-8 

95- o 
96.  2 

97-5 

99-0 

100.  .q 


102.3 
104.  2 
106.  4 
109.  o 
III. 9 
IIS- 4 

119-7 
125.  o 

131-8 
140.4 

151-4 
164.8 


Hour 
Angle. 


h.  m. 


180.  o 


6  20 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Soath  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Mt. 

Az. 

AU. 

Az. 

h. 

m. 

0   / 

0 

0   / 

0 

0   / 

0 

0      / 

0 

0   / 

0 

h.  m. 

6 

30 

0  22. 2 

70.  6 

0  46.  7 

69.7 

6  30 

20 

I  21.  2 

74-3 

I  45.  2 

73-4 

2  09.  0 

72.4 

2  32-9 

71-5 

2  56.6 

70.  6 

20 

10 

3  34-4 

75-2 

3  57-9 

74-3 

4  20.9 

73-4 

4  44. 1 

72-5 

5  07- 1 

71-5 

10 

6 

00 

5  48.3 

76.1 

6  10.  9 

75-2 

6  33-6 

74-3 

6  56.1 

73-4 

7  18.5 

72.4 

6  00 

5 

50 

8  02.  5 

77.1 

8  24.7 

76.  I 

846.7 

75-2 

9  08.7 

74-2 

9  30-4 

73-3 

5  50 

40 

10  17.4 

78.0 

10  39.  0 

77.0 

II  00.  6 

76.  I 

II  21.8 

75-1 

II  43.  0 

74-2 

40 

30 

12  32.  6 

78.8 

12  53-  7 

77-9 

13  14-  7 

77.0 

13  35-  5 

76.  0 

13  56-0 

75- 0 

30 

20 

14  48.  3 

79-7 

IS  09.0 

78.7 

15  29-  5 

77-8 

15  49-  7 

76.8 

16  09.  7 

75-8 

20 

10 

17  04.  2 

80.6 

17  24.  6 

79.6 

17  44.6 

78.6 

18  04.  I 

77.6 

18  23.  7 

76.6 

10 

5 

00 

19  20.  7 

81.4 

19  40.  6 

80.4 

20  00.  2 

79-4 

20  19.  4 

78.4 

20  38.  3 

77-4 

0  00 

4 

50 

21  37-3 

82.3 

21  56.9 

81.3 

22  16.  0 

80.  2 

22  34.  8 

79.2 

22  53-2 

78.2 

4  50 

40 

23  54-4 

83.2 

24  13-  5 

82.1 

24  32-  3 

81.0 

24  50.  6 

80.0 

25  08.  6 

79.0 

40 

30 

26  II.  5 

84.0 

26  30.  6 

83.0 

26  48.  8 

81.9 

27  06.  9 

80.8 

27  24-3 

79-7 

30 

20 

28  28.  9 

84.9 

28  47.  6 

83.8 

29  05-  7 

82.7 

29  23.3 

81.6 

29  40-  3 

80.5 

20 

10 

30  46.  5 

85-7 

31  04- 9 

84.6 

31  22.7 

83-5 

31  39-7 

82.4 

31  56-6 

81.3 

10 

4 

00 

33  04- 4 

86.6 

33   22.  5 

85-5 

33   40.  I 

84-3 

33   56-9 

83.2 

34  13-2 

82.0 

4  00 

3 

50 

35  22.1 

87-5 

35  40-  I 

86.4 

35  57-  5 

85-2 

36  14.  I 

84.0 

36  30.  2 

82.8 

3  50 

40 

37.  40.  3 

88.4 

37  58.  I 

87.  2 

38  15-3 

86.0 

38  31-6 

84.8 

38  47-  3 

83-5 

40 

30 

39  58-  2 

89.4 

40  15-  7 

88.1 

40  33-  0 

86.9 

40  49.  I 

85.6 

41  04.  5 

84-3 

30 

20 

42  16.  4 

90.4 

42  34-  I 

89.  I 

42  51.0 

87-7 

43  06.  9 

86.4 

43  22.0 

85-1 

20 

10 

44  34-  4 

91.4 

44  52-1 

90.  0 

45  08.  9 

88.6 

45  24-  8 

87-3 

45  39-  7 

85-9 

10 

3 

00 

46.52.4 

92.4 

47  10.  2 

91.  0 

47  27.  I 

89.6 

47  42. 7 

88.2 

47  57-4 

86.7 

3  00 

3 

50 

49  10.  2 

93-5 

49  28.  2 

92.1 

49  45-  0 

90.  6 

50  00.9 

89.  I 

50  15-3 

87.6 

2  50 

40 

51  28.0 

94-7 

51  46.  I 

93-2 

52  03.  I 

91.  6 

52  18.8 

90.  0 

52  33-  3 

88.4 

40 

30 

53  45-  4 

95-9 

54  03.  9 

94-3 

54  21.0 

92.7 

54  36-  9 

91.  0 

54  51-4 

89-3 

30 

20 

56  02.  7 

97-3 

56  21.5 

95-6 

56  39-  0 

93-9 

56  54-  9 

92. 1 

57  09-  4 

90-3 

20 

10 

58  19.4 

98.8 

58  38-  7 

97.0 

58  56-  6 

95-2 

59  13-0 

93-3 

59  27-  4 

91-3 

10 

2 

00 

60  35.6 

100.  4 

60  55-  5 

98.4 

61  14.  0 

96-5 

61  30.  6 

94-5 

61  45-4 

92-5 

2  00 

1 

50 

62  50.  I 

102.  2 

63  II.  7 

100.  I 

63  31.0 

98.0 

63  48.  I 

95-9 

64  03.  4 

93-7 

1  50 

40 

65  05.  4 

104.3 

65  27.2 

102.  I 

65  47-  3 

99-8 

66  05.  2 

97-4 

66  21.  0 

95-1 

40 

30 

67  18.4 

106.  6 

67  41.  7 

104.  2 

68  02.  9 

loi.  7 

68  22.  0 

99-2 

68  38.  2 

96.6 

30 

20 

69  29.  8 

109.4 

69  54.  8 

106.8 

70  17.  6 

104.  I 

70  37-  7 

lOI.  3 

70  55-  4 

98.3 

20 

10 

71  38.  5 

112.  7 

72  05.  7 

109.9 

72  30-  7 

106.  9 

72  52.  7 

103.8 

73  "•5 

100.  5 

10 

1 

00 

73  44-  I 

116.  8 

74  14-3 

113.  6 

74  41-  6 

no.  4 

75  05-  6 

106.8 

75  26.  6 

103.  I 

1  00 

0 

50 

75  44-2 

121.  9 

76  18.  2 

118.  5 

76  49.  0 

114-8 

77  16.8 

no.  8 

77  40.  0 

106.  6 

0  50 

40 

77  37-4 

128.  5 

78  15.8 

124.8 

78  51-4 

120.8 

79  22.  8 

116.  3 

79  50-  4 

III.  3 

40 

30 

79  18.  5 

137-2 

80  03. 0 

133-4 

80  45.  0 

129.  I 

81  23.  0 

124.  0 

81  54-  0 

118. 4 

30 

20 

80  42.  4 

148.6 

81  33-8 

145-2 

82  22. 7 

141.  0 

83  08.  9 

136.0 

83  51- 2 

129.7 

20 

10 

81  39-  5 

163.  I 

82  36.  8 

161.  0 

83  33-  4 

158.2 

84  28.  8 

154-4 

85  22.  2 

149-3 

10 

0 

00 

82  0. 0 

180.  0 

83  0.0 

180.  0 

84  0. 0 

i8a  0 

85  0.0 

180.0 

86  0.0 

180.0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 

110165°— 19 16 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o    / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6  40 

0  19.  0 

65.0 

0  44-3 

64.  I 

6  40 

30 

I  II.  2 

68.8 

I  35-8 

67.8 

2  00.  2 

66.9 

2  24.  6 

66.0 

2  49.0 

65.1 

30 

20 

3  20.4 

69.  7 

3  44-  I 

68.7 

4  07-7 

67.8 

4  31-2 

66.9 

4  54-7 

66.0 

20 

10 

5  30-2 

70.  6 

5  53-  2 

69.6 

6  15-8 

68.7 

6  38.6 

67.8 

7  01.  2 

66.8 

10 

6  00 

7  40.8 

71-5 

8  02.  9 

70.5 

8  25.0 

69.6 

8  46.9 

68.7 

9  08.  7 

67.7 

6  00 

5    50 

9  51- 9 

72.4 

10  13-  5 

71.4 

10  34.  7 

70-5 

10  55.  8 

69-  5 

II  16.  7 

68.6 

5  50 

40 

12  03.  9 

73-2 

12  24.  6 

72.  2 

12  45.  2 

71-3 

13  05.  6 

70.3 

13  25.  7 

69.4 

40 

30 

14  16.  3 

74.  0 

14  36.  4 

73-0 

14  56.  2 

72.  I 

15  15-8 

71. 1 

IS  35-  I 

70.  I 

30 

20 

16  29.  4 

74.8 

16  48.  7 

73-8 

17  07.  9 

72.9 

17  26.  8 

71.9 

17  45-3 

70.9 

20 

10 

18  42.  8 

75-6 

19  01.  7 

74-6 

19  20.  I 

73-6 

19  38.  2 

72.6 

19  56.  0 

71.6 

10 

5  00 

20  56.8 

76.4 

21  15.0 

75-4 

21  32.8 

74-4 

21  50.  2 

73-3 

22  07.3 

72.3 

5  00 

4  50 

23  II.  2 

77.2 

23  28.  8 

76.1 

23  45-  9 

75-1 

24  02.  7 

74.0 

24  19.  0 

73- 0 

4  50 

40 

25  26.  0 

77-9 

25  43-  0 

76.8 

25  59-6 

75-8 

26  15.8 

74-7 

26  31.3 

73-7 

40 

30 

27  41.2 

78.6 

27  57-7 

77-5 

28  13.  6 

76.5 

28  29.  I 

75-4 

28  43-  9 

74.3 

30 

20 

29  56.  8 

79-4 

30  12.7 

78.3 

30  28.  I 

77-2 

30  42.  9 

76.  0 

30  57-  I 

75- 0 

20 

10 

32  12.7 

80.  I 

32  28.  I 

79.0 

32  42.8 

77-8 

32  57-0 

76.7 

33   10.  s 

75-6 

10 

4  00 

34  28.  8 

80.8 

34  43-  8 

79-7 

34  58-0 

78.5 

35  "-6 

77-3 

35  24-  5 

76.  I 

4  00 

3  50 

36  45-  2 

81.6 

36  59-  7 

80.4 

37  13-4 

79.  I 

37  26.4 

77-9 

37  38.  6 

76.7 

3  50 

40 

39  02.  0 

82.3 

39  16.  0 

81.0 

39  29-  3 

79-8 

39  41-6 

78-5 

39  53-  2 

77.2 

40 

30 

41  18.  9 

83.0 

41  32.  6 

81.7 

41  45-  9 

80.4 

41  57-0 

79-1 

42  07.  9 

77-8 

30 

20 

43  36-  I 

83.8 

43  49-  2 

82.4 

44  01.  5 

81.  I 

44  12.  8 

79-  7 

44  23.0 

78.4 

20 

10 

45  53-  5 

84-5 

46  06.  2 

83.1 

46  18.  0 

81.7 

46  28.  7 

80.3 

46  38.  5 

78.9 

10 

3  00 

48  10.  9 

85-3 

48  23.  3 

83.8 

48  34-  7 

82.3 

48  45.  0 

80.8 

48  54- 0 

79-4 

3  00 

2  50 

50  28.  6 

86.0 

50  40.  8 

84.5 

50  51-  7 

82.9 

51  01.  2 

81.4 

51  09.  6 

79-8 

2  50 

40 

52  46.  5 

86.8 

52  58-2 

85.2 

53  08.  8 

83.6 

53  18.0 

81.9 

53  25-  7 

80.3 

40 

30 

55  04-  4 

87.7 

55  16.0 

85-9 

55  26.  I 

84.2 

55  34-  7 

82.4 

55  41-7 

80.  7 

30 

20 

57  22.3 

88.5 

57  33-6 

86.7 

57  43-  5 

84.8 

57  51-  8 

83.0 

57  58-  2 

81.  I 

20 

10 

59  40-  4 

89.4 

59  51-  8 

87-5 

60  01.  0 

85-5 

60  08.  7 

83-5 

60  14.  6 

81.5 

10 

2  00 

61  58.4 

90.4 

62  09.  5 

88.3 

62  18.  7 

86.2 

62  26.  2 

84.0 

62  31.3 

81.9 

2  00 

1  50 

64  16.  5 

91.4 

64  27.  7 

89.2 

64  36-  5 

86.9 

64  43-  5 

84.5 

64  48.  0 

82.2 

1  50 

40 

66  34-  5 

92.7 

66  45.  6 

90.  I 

66  54.  6 

87.6 

67  01.  I 

85.1 

67  05.  0 

82.5 

40 

30 

68  52.  2 

93-9 

69  03-  7 

91.  I 

69  12.  5 

88.4 

69  18.  5 

85.6 

69  21.  7 

82.8 

30 

20 

71  10.  I 

95-4 

71  21.7 

92.3 

71  30.6 

89.2 

71  36.  3 

86.1 

71  38.9 

82.9 

20 

10 

73  27.0 

97.2 

73  40.  0 

93-7 

73  48.  5 

90.  2 

73  54-0 

86.6 

73  55-  7 

83.0 

10 

1  00 

75  43-  9 

99-3 

75  57-  I 

95-3 

76  06.  7 

91.  2 

76  II.  9 

87.1 

76  12.  9 

83.0 

1  00 

0  50 

77  59-  5 

102.  I 

78  15.0 

97-4 

78  24.  7 

92.  6 

78  30-  0 

87.6 

78  29.  7 

82.8 

0  50 

40 

80  13.  5 

105-9 

80  30.  9 

100.3 

80  42.  5 

94.  2 

80  47.  7 

88.  I 

80  46.  6 

81.9 

40 

30 

82  24.  0 

III.  9 

82  46.  5 

104.  6 

83  00.  0 

96.6 

83  05-  5 

88.  ^ 

83  02.  5 

80.4 

30 

20 

84  27.  9 

121.  9 

84  57- 0 

112.  4 

85  16.4 

loi.  2 

85  23.  8 

89.  0 

85  18.  5 

76.7 

20 

10 

86  12.3 

141-7 

86  56.  3 

130-3 

87  29.  I 

113.  0 

87  42.  0 

89-5 

87  30-  0 

66.0 

10 

0  00 

87  0. 0 

180.  0 

88  0.0 

180.  0 

89  0. 0 

180.0 

90  0. 0 

Ind. 

89  0. 0 

0.  0 

0  00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

1 

6 

00 

0  00.  0 

90.  0 

6 

00 

5 

50 

2  18.  I 

91.  0 

I   54.6 

91.9 

I  31.0 

92.8 

I  07.  6 

93-7 

0  43-  9 

94-7 

5 

50 

40 

4  36-  I 

92.  0 

4  12.5 

92.9 

3  48-8 

93-8 

3  25-3 

94-7 

3  01.5 

95-6 

40 

30 

6  54.0 

92.9 

6  30-3 

93-  9 

6  06.6 

94.8 

5  42-8 

95-7 

5  18.8 

96.6 

30 

30 

9  "-9 

93-9 

8  48.0 

94.9 

8  24.  I 

95-8 

8  00.  0 

96.7 

7  35-8 

97-7 

20 

10 

II  29.  5 

95- 0 

II  05.  5 

95-9 

10  41.  2 

96.8 

10  17.  0 

97-7 

9  52-4 

98.7 

10 

5 

00 

13  47-  0 

96.  0 

13  22.  7 

96.9 

12  58-3 

97-9 

12  33.6 

98.8 

12  08.  8 

99-7 

5 

00 

4 

50 

16  04.  2 

97.0 

IS  39-  6 

98.0 

15  14.8 

98.9 

14  49.  9 

99-9 

14  24.  6 

100.  8 

4 

50 

40 

18  21.  0 

98.1 

17  56-  I 

99-  I 

17  31.0 

100.  0 

17  05-  7 

lOI.  0 

16  40.  0 

lOI.  9 

40 

30 

20  37.6 

99.2 

20  12.  3 

100.  2 

19  46.  7 

lOI.  I 

19  20.  9 

102.  I 

18  54-  8 

103.0 

30 

20 

22  53.6 

100.3 

22  27.  9 

loi.  3 

22  02.  0 

102.3 

21  35-7 

103-3 

21  09.  0 

104.  2 

20 

10 

25  09.  2 

loi.  5 

24  43.  I 

102.  5 

24  16.  5 

103-5 

23  49-  7 

104.5 

23  22.4 

105-4 

10 

4 

00 

27  24.2 

102.  7 

26  57.6 

103-7 

26  30.  5 

104.7 

26  03.  I 

105-7 

25  35-2 

106.  7 

4 

00 

3 

50 

29  38.  6 

104.  0 

29  II.  4 

105.0 

28  43-  6 

106.  0 

28  15.6 

107.  0 

27  47.  0 

108.  0 

3 

50 

40 

31    52-  I 

105- 3 

31  24- 3 

106.3 

30  55-  9 

107.4 

30  27.1 

108.  4 

29  57-8 

109.4 

40 

30 

34  04.  9 

106.  7 

33  36.  2 

107.7 

33  07-  2 

108.8 

32  37-6 

109.8 

32  07.  4 

no.  9 

30 

20 

36  16.6 

108.2 

35  47-  2 

109.  2 

35  17-2 

no.  3 

34  46.  8 

III.  3 

34  15-8 

112.  4 

20 

10 

38  27.2 

109.7 

37  56-9 

no.  8 

37  26.  I 

III.  9 

36  54-7 

113-0 

36  22.  7 

114.  0 

10 

3 

00 

40  36.  5 

III.  4 

40  05.  3 

112.  5 

39  33-  5 

113-6 

39  01.  0 

114.  7 

38  28.  0 

"5-7 

3 

00 

3 

50 

42  44.3 

113.  I 

42  12.  I 

114.  2 

41  39-  I 

115- 4 

41  05.  7 

116.  5 

40  31.4 

117-S 

2 

50 

40 

44  50-  5 

115.  0 

44  17-0 

116.  I 

43  42-8 

117-3 

43  08.  I 

118.  4 

42  32.8 

119- S 

40 

30 

46  54.  6 

117.  0 

46  19.  9 

118.  2 

45  44-5 

119.  4 

45  08.  4 

120.5 

44  31-6 

121.  6 

30 

20 

48  56.  5 

119.  2 

48  20.  3 

120.  4 

47  43-  5 

121.  6 

47  06.  0 

122.  7 

46  27.9 

123.8 

20 

10 

50  55-6 

121.  5 

50  18.  0 

122.8 

49  39-  6 

124.  0 

49  00.7 

125.  I 

48  20.  9 

126.3 

10 

2 

00 

52  51-7 

124.  I 

52  12.5 

125-3 

51  32-4 

126.5 

50  51-  8 

127.7 

50  10.4 

128.9 

2 

00 

1 

50 

54  44- 0 

126.  9 

54  03.  I 

128.  2 

53  21.4 

129.4 

52  39-  0 

130.6 

51  5.S-8 

131-7 

1 

50 

40 

56  32-3 

130.0 

55  49-  3 

131-2 

55  05.  7 

132.4 

54  21.4 

133-6 

53  36-  6 

134-7 

40 

30 

58  15-4 

^33-2 

57  30-  6 

134.6 

56  45-  0 

135-8 

55  58- 6 

136.9 

55  II- 8 

138.0 

30 

20 

59  52.  9 

137-0 

59  05.  8 

138-2 

58  18.  I 

139-4 

57  29-  8 

140.  5 

56  41-0 

141.  6 

20 

10 

61  23.  2 

141.  I 

60  34.  I 

142.3 

59  44-2 

143-4 

58  53-  9 

144-5 

58  02.  9 

145- 5 

10 

1 

00 

62  45.8 

145.6 

61  54.4 

146.7 

61  02.3 

147-7 

60  10.  0 

148.7 

59  17-2 

149.6 

1 

00 

0 

50 

63  59-  I 

150-5 

63  05.  4 

151- 5 

62  II.  4 

152.  4 

61  17.  0 

153-3 

60  22.  2 

154- 1 

0 

50 

40 

65  01.  7 

155-7 

64  05.  9 

156.6 

63  10.  0 

157-4 

62  13.8 

158.2 

61  17.4 

158.9 

40 

30 

65  52.3 

161.  4 

64  54.  9 

162.  I 

63  57-2 

162.  7 

62  59-  5 

163-3 

62  01.  5 

163.9 

30 

20 

66  29.  5 

167.4 

65  30.  6 

167.9 

64  31-7 

168.3 

63  32. 8 

168.7 

62  33.  8 

169. 1 

20 

10 

66  52.3 

173-6 

65  52-6 

173-9 

64  52.  9 

174.  I 

63  53-2 

174-3 

62  53.4 

174- 5 

10 

0 

00 

67     0.0 

180.  0 

66    0.  0 

180.  0 

65    0.  0 

180.  0 

64    0.  0 

180.  0 

63     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

o 

h. 

m. 

5    50 
40 
30 
20 
10 

O   20.  4 

2  37-  7 
4  54-7 
7  II- 5 
9  27.8 

95-6 
96.6 
97.6 
98.6 
99.6 

2  13-9 
4  30-6 
6  47.1 

9  03-1 

97-5 

98- s 

99-5 
100.  5 

I  50.0 
4  06.  5 
6  22.  4 
8  38.0 

98.4 

99-4 
100.  4 
loi.  5 

I  26.  2 

3    42.2 

5  57-9 
8  13.0 

99-3 
100.3 

101.  3 

102.  4 

I  02.3 
3  17-7 
5  33-1 
7  47-8 

100.  2 

101.  2 
102.2 

103- 3 

is 

50 
40 
30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

II  43.8 

13  59-  I 
16  14.  2 
18  28.4 
20  42.  r 
22  54-9 

100.  7 
loi.  8 
102.  9 
104.  0 
105.2 
106.  4 

II   18.5 
13  33-  5 
15  47-9 
18  01.  7 

20  14.  7 
22  26.  9 

loi.  6 
102.  7 
103.8 
104.9 
106.  I 
107.4 

10  53-  I 
13  07.  6 

15  21.5 
17  34-  7 
19  47-  I 
21  58.6 

102.  5 
103.6 
104.7 
105.8 
107.  I 
108.3 

10  27.  6 
12  41.  6 

14  55- 0 

17  07.  4 

19  19-3 
21  30.  I 

103.4 
104.5 

105- 7 
106.8 
108.  0 
109.3 

10  01.  9 
12  15.2 
14  28.  I 
16  40.  0 
18  51.  I 

21   OI.  I 

104-3 

105-4 

106.  6 

107-7 
108.  9 

no.  2 

5 
4 

00 
50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

25  07.0 
27  18. 0 
29  28.  0 
31  36.  7 
33  44-3 
35  50.2 

107.7 
109.  0 
no.  4 
III.  9 

113-4 
115.  I 

24  38-  3 
26  48.  6 
28  57.8 
31  05.  7 
33  12-2 
35  17-  I 

108.7 
no.  0 
in.  4 
112.  9 

114- 4 
116.  I 

24  09.  3 
26  18.8 
28  27.  I 
30  34-  I 
32  39-  5 
34  43-  4 

109.  6 
no.  9 

112.  4 

113- 9 
115-4 
117.  I 

23  39-  9 

25  48  6 
27  56.1 
30  02.  I 
32  06.  6 
34  09.  4 

no.  6 

III.  9 

113- 3 
114.  8 
116.  4 
118.  I 

23  10.3 
25  18.  0 

27  24.  7 
29  29.  7 
31  33-2 
33  34-  7 

111.  5 

112.  9 
114- 3 

115-8 
117.  4 

119.  I 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

37  54-4 
39  56-6 
41  56-7 

44  54-  2 

45  49-  0 
47  40  5 

116.  8 
118.  6 
120.  6 
122.  7 
124.9 
127-4 

37  20.2 
39  21.2 
41  20.  I 
43  i6-2 

45  09-5 

46  59.  4 

117.  8 
119.  7 
121.  6 

123-7 
126.  0 

128.4 

36  45-  5 
38  45-  3 
40  42.  8 
42  37.  6 
44  29.3 
46  17.8 

118.  8 
120.  7 
122.  7 
124.8 
127.  I 

129-5 

36  10.  2 
38  08.  7 

40  05.  0 

41  58-4 
43  48.  8 
45  35-6 

119-9 
121.  7 

123-7 
125.8 
128.  I 
130.5 

35  34-  5 
37  31-8 
39  26.8 
41  18.7 

43  07.  7 

44  S3-0 

120.  9 
122.  7 
124.7 
126.8 
129.  I 

131-5 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

49  28.  4 

51  II.  9 

52  50-9 

54  24-  2 

55  SI- 5 
57   II- 6 

130.0 
132.8 
135-8 
139- I 
142.  6 

146.5 

48  45-  7 
50  27.  6 

52  04.  7 

53  36-  2 

55  01-6 

56  19.9 

131-0 
133-8 
136.9 
140.  I 
143.6 
147-4 

■48  02.  3 
49  42.  6 

51  17-9 

52  47.8 

54  II-  I 

55  27-6 

132.  I 

134-9 
137-9 
141.  I 

144-6 
148.3 

47  18.7 

48  57-  I 

50  30.  8 

51  58.7 

53  20.  5 

54  35-  6 

133-1 

135-9 

138.9 
142.  I 

145-5 
149.  I 

46  34-  5 

48  II.  2 

49  43-  2 

51  09.  2 

52  29.  4 

53  42.  2 

134.  I 
136.9 
139.8 
143.0 
146.3 

149.9 

;  2 

1 

00 
50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

58  23.  9 

59  27-  I 

60  20.  7 

61  03.  4 
61  34-  7 
61  53-  7 

150-5 
154-9 
159.6 
164.4 
169.5 
174-7 

57  30-  3 

58  31-9 

59  23.  9 

60  05.  2 
60  35.6 
60  53.  9 

151-4 

155-7 
160.  2 
164.9 
169.8 
174.9 

56  36.  2 

57  36-  3 

58  26.  6 

59  06.  9 
59  36-  I 
59  54-  I 

152.  2 
156.4 
160.8 
165.4 
170.  2 
175- I 

55  42.  I 

56  40.  4 

57  29-  7 

58  08.  5 
58  37- 0 
58  54-3 

153-0 

157-  I 
161.  3 
165.  8 

170.5 

175-2 

54  47-  6 

55  44-4 

56  32-3 

57  lo-o 
57  37-7 
57  54-4 

153-7 
157-7 
161.  9 
166.  2 
170.7 
175-3 

1 

0 

i 

1 

1 
1 

00 
50 
40 
30 
20 
10 

0    00 

62     0. 0 

180.  0 

61     0. 0 

180.  0 

60    0. 0 

180.  0 

59    0.0 

180.  0 

58     0.  0    iSo.  0 

0 

1 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5  40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


4 
3 


3 
2 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


10= 


Alt. 


o  38.4 
2  53-6 
5  08.3 
7  22.5 

9  36-0 
II  48.  9 
14  01.  o 
16  12.  5 
18  22.  6 
20  31.9 

22  40.  2 

24  47-  2 
26  52.  7 
28  56.  9 

30  59-  3 
32  59-8 


34  58- 
36  54- 

3847- 
40  38. 
42  26.  o 
44  09.  8 


45  49-  6 

47  24-8 

48  54.9 

50  19-  5 

51  37-7 

52  49.  2 


53  52-8 

54  48.  2 

55  34-  8 

56  II.  6 

56  38.  3 
56  54-  6 


57  o-o 


Az. 


01.  I 

02.  2 
03.2 
04.  2 

05-3 
06.  4 

07-5 
08.  7 

09.9 

11.  I 

12.  4 
13-8 

15- 3 
16.8 
18.4 
20.  I 

21.8 
23-7 
25-7 
27.8 
30.1 
32-5 

35- o 
37-8 
40.  7 
43-8 

I 

7 


47- 
50- 


54-4 

58.3 
62.  4 

66.7 

71.  o 

75-4 


180.  o 


11= 


Alt. 


o    / 


o  14.4 

2  29.  I 

4  43-4 
6  57-1 

9  10.  o 
II  22.  3 

13  33-  7 
15  44-  3 
17  53-8 
20  02.  4 

22  09.  7 
24  15.8 
26  20.  5 
28  23.  6 
30  24.  9 
32  24.4 

34  21.6 
36  16.4 

38  08.  6 

39  57-8 
41  43-8 
43  26.  I 

45  04-  2 

46  37.  8 

48  06.  3 

49  29.  2 

50  45-  8 

51  55-6 

52  57-7 

53  51-9 

54  37-  I 

55  12.9 
55  39-  o 
55  54-8 


Az. 


56 


o.  o 


02.  I 

03. 1 

04.  I 

05. 1 

06.  2 

07-3 
08.4 

09.  6 
10.8 
12.  I 

13-4 
14.8 
16.  2 
17.7 

19-3 
21.  o 

22.8 
24.  7 
26.  7 
28.8 

31-  I 
33-5 

36.0 

38.7 
41.  6 

44-7 
47-9 
51-4 

55-1 

58.9 
62.  9 

67.  o 

71-3 
75-6 


180.  o 


12° 


Alt. 


2  04.  7 
4  18.5 
6  31.6 

8  43-8 
10  55-  5 
13  06.  2 
15  16.  I 
17  24.  9 
19  32.6 

21  39- o 
23  44-3 
25  47-8 
50.0 
50.1 
48.4 


27 
29 

31 


33  41-4 
35  38-  o 
37  28.  8 
39  16.  7 

41  01.  I 

42  42.  o 

44  18.5 

45  50-  5 

47  17- 3 

48  38.  7 

49  53-  5 

51  01.8 

52  02.  5 

52  55-3 

53  39-  3 

54  15-3 
54  39-  5 
54  54-  9 


55 


o.  o 


Az. 


04.  o 

05.0 

06.  o 

07.  I 

08.2 

09-3 
10.5 

II.  7 
13.0 

14-3 
15-7 
17.  I 
18.7 
20.  3 
22.  o 


23- 
25- 
27. 
29. 
32- 
34- 

36. 

39- 
42. 

45- 
48. 

52- 

55- 
59- 
63- 
67. 

71- 
75- 


180.  o 


13° 


Alt. 


I  40.  2 

3  53-5 
6  05.9 

8  17.7 
10  28.  6 
12  38.6 
14  47.  6 

16  55-  6 
19  02.  5 

21  08.  2 
23  12.3 
25  15- o 
27  15-9 
29  15-  I 
31  12.  I 

33  o6-9 

34  59-  I 

37  48.  8 

38  35-  I 

40  18.  2 

41  57-4 

43  32-4 

45  02.  7 

46  28.  I 

47  47-  7 

49  oi-  3 

50  07-  7 

51  07-3 

51  58-  S 

52  41.  6 

53  15-7 
53  40.  2 
53  55- o 


54  0.0 


Az. 


04.9 

05- 9 
06.  9 

08.0 

09.  I 

10.  2 

II- 3 
12.  6 

13-9 

15-2 
16.6 

18.  I 

19.  6 

21.  2 

22.  9 

24.  7 
26.6 
28.6 
30-7 
32-9 
35-3 

37- S 
40.  5 
43-3 
46.3 
49-5 
52.8 

56.3 
60.  o 

63.8 
67.7 
71.7 
75-8 


180.  o 


14° 


Alt. 


o    / 


I  15.8 

3  28.4 
5  40.  I 

7  51-2 
10  01.  4 
12  10.  7 
14  18.  9 
16  26.  2 
18  32. I 

20  36.  8 

22  39-  7 
24  41.  6 
26  41.  6 
28  39-  5 
30  35-4 

32  28.9 

34  19-  9 

36  08.  I 

37  53-  I 
39  34-  6 

41  12.3 

42  45-  9 

44  14-7 

45  38-  4 

46  56.4 

48  08.4 

49  13-  7 

50  II.  7 

51  01.7 

51  43-  6 

52  16.  7 

52  40.  7 

52  55-2 


53  o-  o 


Az. 


105.8 
106.8 
107.8 

108.  9 
no.  o 

111.  I 

112.  I 

113- 5 
114.  8 

116.  I 

"7-5 
119.  o 
120.5 
122.  I 

123-7 

125.  6 

127-5 
129-5 
131-6 
133-8 
136.2 

138.6 

141-3 
144-  I 
147.  I 
150.  2 
153-5 

156.9 
160.  5 
164.  2 
168.  I 
172.  o 
176.  o 


180.  o 


Hour 
Angle. 


ha  m. 


5  40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  Easti 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


246    LATITUDE  23°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE. 


15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

O             / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

30 
20 
10 

o  51-4 
3  03-2 
5  14-4 

106.  7 
107.7 
108.  7 

0  26.  7 
2  38.0 
4  48.4 

107.  6 
108.6 
109.  6 

0  02.  I 
2  12.8 
4  22.5 

108.6 
109.5 
no.  6 

I  47-5 
3  56-4 

no.  4 
III.  5 

I  22.  2 
3  30.3 

in.  4 
112.  4 

5 

30 
20 
10 

5 
4 

00 
50 
40 
30 
20 
10 

7  24-7 

9  34-  I 

II  42.7 

13  5°-  I 

IS  56-4 

18  01.  4 

109.8 
no.  9 

112.  0 

113.  2 

114.  4 
115- 7 

6  58.0 
9  06.7 
II  14.4 
13  21.  I 
IS  26.4 
17  30.  6 

no.  7 
III. 8 
112.  9 
114.  I 

"5-3 
116.  6 

6  31.4 

839.1 

10  46.  I 

12  51.7 

14  56-3 
16  59.4 

111.  6 

112.  7 

113.  8 

115.  0 

116.  2 

117- 5 

6  04.5 
8  II.  5 
10  17.  5 
12  22.  3 
14  26.  0 
16  28.  0 

112.  5 

113.  6 

114.  7 

"5-9 

117.  I 

118.  4 

5  37-6 

7  43-7 

9  48-9 

II  52.8 

13  55-4 
15  56-  5 

"3-4 
114- 5 
IIS-  6 
116.8 
118.0 
"9-3 

5 
4 

00 
50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

20  05.  2 
22  07.  4 
24  08.  0 
26  06.  6 

28  03.  6 

29  58-3 

117.  0 

118.  4 

119.  9 
121.  4 
123.0 
124.7 

19  33-3 
21  34-4 
23  34-  0 
25  31-6 
27  27.3 
29  20.  7 

117.  9 
"9-3 

T20.  8 

122.3 
123.9 
125.6 

19  01.  2 

21  01.3 

22  59.7 
24  56.  2 
26  50.8 
28  42.  9 

118.  8 

120.  2 

121.  7 
123.  2 
124.8 
126.5 

18  28.  8 
20  27.  8 
22  25.  2 
24  20.  5 
26  13.8 
28  04.  7 

119.  7 

121.  I 

122.  6 

124.  I 

125.  7 
127.4 

17  56.  I 
19  54-  2 
21  50-3 
23  44-  5 
25  36-  6 
27  26.  3 

120.  6 

122.  0 

123-5 

125.  0 

126.  6 
128.3 

4 
3 

00 
50 
40 
30 
20 
10 

3 
3 

00 
50 
40 
30 
20 
10 

31  50- 6 
33  40.  2 
35  27-0 

37  10.7 

38  50-  7 
40  27.  0 

126.  5 
128.4 
130.4 
132-5 
134-7 
137-  I 

31   11-8 

33  oo-  I 

34  45-  5 
36  27.  7 

38  06.  4 

39  41-  I 

127.4 
129.  2 
131.  2 

^33- 3 
135-5 
137-9 

30  32-7 
32   19-3 

34  03.  7 

35  44-4 

37  21.7 

38  55- 0 

128.3 
130.  I 
132.  I 
134.  2 
136.4 
138.7 

29  53-  2 
31  38-9 
33  21.6 

35  oo-  7 

36  36-  7 
38  08.  5 

129.  I 
131.  0 
133-0 
135-0 
137-2 
139-5 

29  13-4 

30  57-  5 
32  39.  0 

34  17-  I 

35  51-3 
37  21.6 

130.0 

131- 9 
133-8 
135-8 
138.0 
140.3 

3 
2 

00 
50 
40 
30 
20 
10 

2 

1 

00 
50 
40 
30 
20 
10 

41  58.9 

43  26.  2 

44  48.4 

46  05.  0 

47  15-4 

48  19.  I 

139- 5 
142.  I 

144.9 

147.8 

150.9 

154-  I 

41  II.  5 

42  37-3 

43  57-9 

45  13-0 

46  22.  0 

47  24-4 

140.3 
142.9 
145.6 
148.5 
151.  6 
154-7 

40  24.  0 

41  48.  2 

43  07-4 

44  20.9 

45  28.  5 

46  29.  7 

141.  I 

143-  7 
146.4 
149.2 
152.  2 
155-3 

39  36.  0 

40  58.  7 

42  16.  5 

43  28.  6 

44  34-8 

45  34-  6 

141.  9 
144.4 

147-  I 
149.9 
152.8 
155-9 

38  47-  7 

40  09.  0 

41  25.3 

42  36-  0 

43  40-  9 

44  39-4 

142.7 
145-2 
147-8 
1 50.  6 
153-  4 
156-5 

2 

1 

00 
50 
40 
30 
30 
10 

1 
0 

00 
50 
40 
30 
20 
10 

49  15-8 

50  04.  7 

50  45-  6 

51  17.8 
51  41.2 
51  55-3 

157-5 
161.  0 
164.  6 
168.4 
172.  2 
176.  I 

48  19.9 

49  07.  6 

49  47-  4 

50  18.  9 

50  41-  7 

50  55-  4 

158.0 
161.  5 
165.  0 
168.7 
172.4 
176.  2 

47  23.8 

48  10.  5 

48  49.  4 

49  20.  0 
49  42.  2 
49  55-  6 

158.  6 
162.  0 
165.  4 
169.  0 
172.  6 
176-3 

46  27.  5 

47  13- I 

47  51-  I 

48  21.  0 

48  42.  5 
48  55-  7 

159- I 
162.  4 
165.8 
169.  2 
172.  8 
176.4 

45  31-  I 

46  15-  7 

46  52.  7 

47  21.9 
47  43-  0 
47  55-8 

159.6 
162.8 
166.  I 
169.5 
173-  0 
176.5 

1 
0 

00 
50 
40 
30 
20 
10 

0 

00 

52     0.0 

180.  0 

51     0. 0 

180.  0 

50    0.0 

180.  0 

49    0.  0 

180.  0 

48     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 

20° 

21° 

22° 

23° 

24° 

Hour 

Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 



0       / 

0 

0             / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

20 
10 

0  56.9 
3  04- 2 

112.  3 
113- 3 

• 

0  31.6 

2  38.1 

113-2 
114.  2 

0  06.3 
2   II. 8 

114.  I 

115.  I 

• 
I  45.6 

116.  0 

I   19- 3 

116.  9 

5 

20 
10 

5 

00 
50 
40 
30 
20 
10 

5  IO-6 

7  15-9 

9  20.  0 

II  22. 9 

13  24.6 

15  24.8 

114- 3 
115- 4 

116.  5 

117.  7 

118.  9 
120.  2 

4  43-5 

6  47-9 

8  51- I 

10  53-  I 

12  53-6 

14  52-  7 

115.  2 

116.  3 

117.  4 

118.  6 

119.  8 
121.  I 

4  16.5 

6  19.8 

8  22.  I 

10  22.  9 

12  22.  5 

14  20.  5 

116.  I 

117.  2 

118.  3 

119- 5 

120.  7 

121.  9 

3  49-3 
5  51-6 
7  53- 0 
9  52-7 
II  51-3 
13  48-  I 

117.  0 

118.  I 

119.  2 
120.3 
121.  5 
122.8 

3  22.0 
5  23-4 
7  23-6 
9  22.4 
II  19.  8 
13  15-6 

117.  9 

119.  0 

120.  I 

121.  2 

122.  4 
123.6 

5 
4 

00 
50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

17  23.3 
19  20.  2 
21  15.  2 

23  08.  2 

24  59.  0 
26  47.  6 

121.  5 
122.8 

124-  3 
125.8 
127.4 
129.  I 

16  50.  2 
18  45.  9 
20  39.  8 
22  31.  6 
24  21.  2 
26  08.  3 

122.  4 

123-7 

125.  2 

126.  7 
128.3 
130.0 

16  16.  9 
18  II.  4 

20  04.  2 

21  54-7 
23  43-  I 
25  28.9 

123.2 
124.  6 

126.  I 

127.  6 
129.  I 
130.8 

15  43-4 
17  36.8 
19  28.3 
21  17.6 

23  04-  7 

24  49-  2 

124. 1 

125-5 
126.  9 
128.4 
130.0 
131-6 

15  09-7 

17  01.9 

18  52.2 
20  40.  2 
22  26.  0 
24  09.4 

124-9 
126.3 
127.8 
129.3 
130.8 
132-5 

4 
3 

00 
50 
40 
30 
20 
10 

3 
2 

00 
50 
40 
30 
20 
10 

28  33.2 

30  16.3 

31  56-2 
33  32-8 

35  05-  6 

36  34-  6 

130.8 

132-7 
134.6 

136.7 
138.8 
141.  I 

27  52-8 
29  34-  5 

31  13-0 

32  48.  2 

34  19-6 

35  47-  2 

131-7 
133-5 
135-4 

137-5 
139.6 
141.  9 

27  12.  I 

28  52.4 
30  29.  6 

32  03. 3 

33  33-  4 

34  59-  4 

132.5 
134-3 
136.2 

138-3 
140.3 
142.  6 

26  31.  2 

28  10.  0 

29  45-  8 

31  18.2 

32  46.9 
34  II- 5 

133-3 
135-  I 
137-0 
139- I 
141.  I 

143-3 

25  49.8 

27  27-3 

29  01.  8 

30  32-  7 

32  00.  0 

33  23-2 

134.2 

135-9 
137.8 
139.8 
141.  9 
144.0 

3 
2 

00 
50 
40 
30 
20 
10 

2 

1 

00 
50 
40 
30 
20 
10 

37  59-  I 

39  19-  I 

40  33-  9 

41  43-3 

42  46.  8 

43  44-  I 

143-4 

145-9 
148.5 
151.  2 
154.0 
157-0 

37  IO-2 

38  28.  7 

39  42-  2 

40  50.  2 

■41  52-5 
42  48.7 

144.  I 

146.  6 

149-2 

151-9 
154.6 

157- 5 

36  21.  I 

37  38-  2 

38  50-4 

39  57-  I 

40  58.  I 

41  52-9 

144.8 

147-3 
149-8 

152-5 
155-2 
158.0 

35  31-9 

36  47.  6 

37  58-4 

39  03-  7 

40  03-  5 
40  57.  2 

145.6 
148.  0 

150-5 
153-0 

155-7 
158.5 

34  42-  3 

35  55-  9 

37  06.  I 

38  10.  I 

39  08.  7 

40  01.3 

146.3 
148.6 

151.1 
153.6 

156-3 
159.0 

2 
1 

00 
50 
40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 
10 

44  34-6 

45  iS.  2 

45  54-  4 

46  22.  9 
46  43.  4 
46  55-  9 

160.  0 
163.2 
166.  4 
169.8 

173- I 
176.6 

43  38.  0 

44  20.  7 

44  56-0 

45  23-  9 
45  43-  8 
45  56-0 

160.  5 
163.6 
166.8 
170.  0 

173-3 
176.6 

42  41.4 

43  23-  0 

43  57-  5 

44  24-7 
44  44-3 
44  56-  I 

160.  9 
164.  0 
167.  I 
170.  2 

173-5 
176.7 

41  44.6 

42  25.  2 

42  59-  0 

43  25-  5 
43  44-  7 
43  56-2 

161.  4 

164.4 
167.4 

170-5 
173-6 
176.8 

40  47.  7 

41  27.4 

42  00.  5 
42  26.  3 
42  45-  0 
42  56.  2 

161.  8 
164.  7 

167-7 
170.7 

173-8 

176-9 

1 
0 

00 
50 
40 
30 
20 
10 

0 

00 

47     0.0 

180.  0 

46     0. 0 

180.  0 

45     0. 0 

180.  0 

44     0.  0 

180.  0 

43     0.0 

180.  0 

0 

00 

1 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Soath  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimu^s  are  reckoned  from  South  to  West. 
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LATITUDE  24°.     DECIvINATION  SAME  NAME  AS  LATITUDE. 


0° 

1° 

2*^ 

3° 

4" 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6    00 

0  00.  0 

90.  0 

0  24.3 

'89.  I 

0  48.8 

88.2 

I  13.2 

87.3 

I  37-5 

86.4 

6 

00 

5    50 

2  17.  0 

91.  0 

2  41.4 

90.  I 

3  05.8 

89.2 

3  30.2 

88.3 

3  54-4 

87-4 

5 

50 

40 

4  34- 0 

92.  0 

4  58-4 

91.  I 

5  22.8 

90.  2 

5  47-1 

89-3 

6  II.  3 

88.4 

40 

30 

6  50.9 

93-1 

7  15-3 

92.  I 

7  39-8 

91.  2 

8  04.  2 

90-3 

8  28.3 

89.4 

30 

20 

9  07-7 

94.  I 

9  32.  2 

93-2 

9  56-8 

92.3 

10  21.  I 

91-3 

10  45.  4 

90-4 

20 

10 

II  24.  2 

95-2 

II  49.  I 

94.2 

12   13.7 

93-3 

12  38.  3 

92-3 

13  02.  4 

91.4 

10 

5    00 

13  40.6 

96.  2 

14  05.  6 

95-3 

14  30.  3 

94-3 

14  55- 0 

93-4 

IS  19-3 

92.5 

5 

00 

i    50 

15  56.3 

97-3 

16  21.  9 

96.4 

16  46.  9 

95-4 

17  II.  8 

94-5 

17  36.  2 

93- S 

4 

50 

40 

18  12.4 

98.4 

18  37-9 

97-5 

19  03.  2 

96-5 

19  28.  2 

95-6 

19  52.9 

94-6 

40 

30 

20  27.  8 

99.6 

20  53.  6 

98.6 

21   19.  I 

97-6 

21  44.4 

96.7 

22  09.  4 

95-7 

30 

20 

22  42.  6 

100.  8 

23  08.9 

99-8 

23  34-8 

98.8 

24  00.  4 

97.8 

24  25.6 

96.8 

20 

10 

24  57.0 

102.  0 

25  23.8 

lOI.  0 

25  49-9 

100.  0 

26  16.  0 

99.0 

26  41.  5 

98.0 

10 

4    00 

27  10.  7 

103.2 

27  37-9 

102.  2 

28  04.  7 

lOI.  2 

28  31.  I 

100.  2 

28  56.  9- 

99.2 

4 

00 

3    50 

29  23.8 

104.  5 

29  51.6 

103-5 

30  18.8 

102.  5 

30  45-  7 

lOI.  4 

31  12.  I 

100.  4 

3 

50 

40 

31  36-0 

105.9 

32  04.3 

104.9 

32  32.2 

103.8 

32  59-6 

102.  7 

33  26.  5 

loi.  7 

40 

i         30 

33  47-  3 

107.3 

34  16.4 

106.3 

34  44-  9 

105.  2 

35  13-0 

104.  I 

35  40.  4 

103.0 

30 

20 

35  57-6 

io8.  8 

36  27.3 

107.8 

36  56-  7 

106.  7 

37  25.4 

105.6 

37  53-  5 

104.4 

20 

10 

38  06.6 

no.  5 

38  37-3 

109.4 

39  07.  3 

108.2 

39  37- 0 

107.  I 

40  05.  8 

106.  0 

10 

3    00 

40  14.4 

112.  I 

40  45.  9 

III.  0 

41   16.  9 

109.9 

41  47.  2 

108.  7 

42   16.  9 

107.  6 

3 

00 

2    50 

42  20.  4 

113- 9 

42  53-  I 

112. 8 

43  25.0 

III.  6 

43  56-4 

no.  5 

44  27.0 

109.3 

2 

50 

40 

44  24-  7 

"5-9 

44  58.5 

1 14.  7 

45  31-  5 

1^3.5 

46  03.  9 

112.  3 

46  35-  5 

III.  I 

40 

30 

46  26.  8 

"7-  9 

47  03.  0 

116.  7 

47  36-3 

115- 5 

48  09.  9 

114- 3 

48  42.  6 

113.  I 

30 

20 

48  26.  8 

120.  2 

49  03-  I 

118.  9 

49  38-  7 

117.  7 

50  13-  6 

116.  5 

50  47-  6 

115.  2 

20 

10 

50  23.8 

122.  6 

51  01.8 

121.  3 

51  38-8 

120.  I 

52  15-  I 

118.  8 

52  50.6 

"7-5 

10 

2    00 

52   17.6 

125.2 

52  57- 0 

123.9 

53  ■35-  8 

122.  7 

54  13-  7 

121.  3 

54  50-  7 

120.  0 

2 

00 

1    50 

54  07.  6 

128.0 

54  48-  9 

126.8 

55  29.  4 

125-5 

56  09.  0 

124.  I 

56  47-  9 

122.  7 

1 

50 

40 

55  53-3 

131.  I 

56  36.  4 

129.9 

57  18.8 

128.6 

58  00.3 

127.  2 

58  41.0 

125.8 

40 

30 

57  33-8 

134-5 

58  19-  I 

133-2 

59  03.  4 

132.0 

59  47-  I 

130.6 

60  29.  9 

129.  2 

30 

20 

59  08.  6 
00  36.  2 

138.2 

59  55-  8 

137-0 

60  42.  3 

135-7 

61  28.  I 

134.4 

62   13.  I 

133-0 

20 

10 

142.  2 

61  25.8 

141.  0 

62  14.5 

139.8 

63  02.  6 

138.5 

63  50.0 

137-2 

10 

1     00 

61  56.  I 

146.  6 

62  47.  6 

145-5 

63  38.  8 

144.4 

64  29.  2 

143-  I 

65  19-1 

141.  8 

1 

00 

0    50 

63  06.  7 

151-4 

64  00.  4 

150.4 

64  53-  8 

149-5 

65  46.  6 

148.2 

66  38.  8 

147.0 

0 

50 

40 

64  06.  8 

156.6 

65  02.  5 

155-7 

65  57-9 

154.8 

66  53.  I 

153-8 

67  47-  7 

152.7 

40 

30 

64  55-  3 

162.  I 

65  52.8 

161.  4 

66  50.  0 

160.  6 

67  47.0 

159.8 

68  44.  0 

159.0 

30 

20 

65  3°-  9 

167.9 

66  29.  6 

167.4 

67  28.4 

166.  9 

68  27.  I 

166.3 

69  25-  7 

165.7 

20 

10 

65  52.  7 

173-9 

66  52.4 

173-6 

67  52.  I 

173-4 

68  51-  7 

173-  I 

69  51-3 

172.8  ! 

10 

0    00 

66    0. 0 

180.  0 

67     0. 0 

180.  0 

68     0.0 

180.  0 

69     0. 0 

180.  0 

70    0.  0 

180. 0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6    10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


4 
3 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


Alt. 


o  / 


2 
4 


01.  9 
18.6 

5 
4 

II  og.  4 
13  26.4 


6  35- 
8  52. 


IS  43-  4 
18  00.  4 
20  17.  2 
22  33.8 

24  50-  3 
27  06.  8 

29  22.  4 
31  37-8 
33  52-8 
36  07.  2 
38  20.  9 
40  33.  8 

42  45.  8 
44  56.  7 
47  06.4 
49  14-  5 
51  20.  8 
53  25.0 

55  26.  8 
57  25.6 
59.  20.  8 

61  II.  6 

62  57.  2 
64  36.  5 

66  08.3 

67  30-  5 

68  42.  I 

69  40.  2 

70  24.  I 
70  51.0 


Az. 


85-4 
86.4 

87-5 
88.5 

89-5 
90-5 


91. 
92. 

93' 
94. 

95-8 
96.9 


71     0.0 


98.  I 

99-3 
100.  6 
loi.  9 

^03-3 
104.  8 

106.  4 

108.  o 

109.  8 
III.  7 
113.  8 
116.  I 

118.  6 
121.  3 

124-3 
127.7 

131-5 
135-7 

140.4 

145-7 
151.  6 
158.0 
165.  o 
172.4 


Alt. 


180.  o 


o  10.  o 

2    26.  2 

4  42.8 

6  59-4 
9  16.  2 

II  33-2 
13  50-  2 

16  07.  3 
18  24.  3 
20  41.  2 
22  58.  o 
25  14-  7 
27  31-  I 

29  47-  3 
32  03.  I 
34  18.  5 
36  33-  3 
38  47-  6 
41  01.  2 

43  13-9 
45  25.5 
47  •36- 3 
49  45-  5 
51  53- o 
53  58.  6 

56  01.  9 

58  02.  2 

59  59-  4 
61  52.4 

63  40-3 

65  22. o 

66  56.  5 

68  21.6 

69  35-  8 

70  36-  5 

71  22.3 
71  5°-  5 


Az. 


53-5 


84, 


85 


o.  o 


5 

5 
86.5 

87-5 
88.5 

89-5 

90.  6 

91.  6 

92.  6 

93-7 
94.8 

95-9 

97-  I 

98-3 

99-5 

100.  8 

102.  2 

103.6 

105.  2 
106.8 
108.5. 
no.  4 
112.  5 
114.  7 

117.  I 
119.  8 
122.8 
126.  I 
129.9 
134.2 

138.9 
144-3 
150-3 
157-0 
164.3 
172.  o 


Alt. 


o  34-4 

2  50.4 
5  06.8 
7  23.2 

9  39-9 
II  56.8 

14  13-  8 

16  30.  8 
18  47.9 
21  04.  9 
23  21.  8 
25  38-  6 
27  55-2 


180.  o 


30  II.  6 
32  27.8 

34  43 
36  58 
39  13 
41  27, 


43  41-  2 
45  53-8 
48  05.  2 
50  15-6 
52  24.  I 

54  31-  I 

56  35-  8 
58  37-  9 
60  37.  o 
62  32. o 
64  22.  3 

66  06.  7 

67  43-  7 

69  11.8 

70  28.  9 

71  32-4 

72  20.  I 
72  50.  o 


Az. 


73     0.0 


82.6 

83.6 
84.6 
85.6 
86.6 
87.6 
88.6 

89.6 

90.  6 

91.  6 
92.7 
93-8 
94-9 

96.  o 
97-2 
98.4 
99-7 

101.  o 

102.  4 
103.9 

105-5 

107.  2 
109.  I 
III.  I 

113- 3 

115- 7 
118.  3 

121.  2 
124.  5 
128.3 
132-5 

137-3 
142.  8 
148.9 
155-8 
163.4 
171.  6 


8° 


Alt. 


180.  o 


o  59.0 

3  14-7 

5  30-8 

7  47-0 

10  03.  6 

12  20.  3 

14  37-  2 

16  54.  2 
19  II.  2 
21  28.  2 

23  45-  2 
26  02.  I 
28  18.9 

30  35-6 
32  52-0 
35  08.  o 
37  23.8 
39  39-  o 
41  53-7 

44  07.8 
46  21.  2 

48  33-  4 
50  44-6 
52  54-4 
55  02.6 

57  08.  7 
59  12-  6 
61  13.4 
63  10.  6 

65  03.  2 

66  50.4 

68  30.  I 

70  01.  2 

71  21.3 

72  27.  7 

73  i8.o 
73  49-  3 


Az. 


74     o.  o 


»i.7 

82.  7 

83-7 
84.7 

8S-7 
86.6 
87.6 

88.6 
89.6 
90.  6 

91-2 
92.8 

93-8 

95- o 
96.  I 

97-3 

98-5 

99-9 
loi.  2 

102.  7 
104.  2 
105.9 
107.7 
109.7 
III. 8 

114.  I 
116.  7 
119.  6 
122.  9 
126.  6 
130.8 

135-6 
141.  I 

147-  5 
154-6 
162.5 
171.  I 


Alt. 


I  23.4 


3 

5 
6 


180.  o 


38.9 
54-6 
10.8 
10  27.  o 
12  43.  6 
15  00.4 

17  17-3 
19  34-  2 
21  51-  2 
24  08.  3 
26  25.  2 
28  42.  2 

30  59-  o 
33  15- S 
35  32-0 
37  48-  I 
40  03.  7 
42  19.  o 

44  33-6 
46  47.  6 
49  00.  6 
51  12.  7 
53  23-  6 
55  33-  o 

57  40-  6 

59  45-  9 
61  48.  6 

63  47-  9 
65  42.  9 

67  32- 5 

69  15.4 

70  49-  5 

72  13.  I 

73  22.  5 

74  15-4 
74  48.  6 


Az. 


80.8 

81.8 
82.8 

83-7 

84.7 

85-7 
86.7 


87- 
88. 
89. 
90. 
91. 


92.8 

93-9 
95-0 
96.  2 
97-4 

■98-7 

100.  o 

101.  4 

102.  9 
104.  6 
106.3 
108.  2 
no.  3 


112 

115 
117 
121 
124.8 
129.  o 


133-8 

139-3 
145-8 
153-2 
161.  5 

170- 5 


/D 


o.  o 


180.  o 


Hour 
Angle. 


h*  m. 


6    10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0 

/ 

0 

0       / 

0 

0 

/ 

0 

h.  m. 

6 

20 

0  23. 

0 

77.0 

0  47.9 

76.  0 

I  12 

7 

75-2 

6    20 

10 

I  47-9 

79-9 

2  12.3 

78.9 

2  36  8 

78.0 

3  01.  I 

77-  I 

3  25-5 

76.2 

10 

6 

00 

4  03-0 

80.9 

4  27.  I 

79-9 

4  51-  I 

79.0 

5  15-0 

78.1 

5  38.9 

77-2 

6    00 

5 

50 

6  18.5 

81.8 

6  42.  I 

80.9 

7  05.8 

80.0 

7  29.  I 

79-  I 

7  52-7 

78.1 

5    50 

40 

8  34.3 

82.8 

8  57-7 

81.9 

9  20.  9 

80.9 

9  44.  0 

80.0 

10  07.  0 

79.1 

40 

30 

10  50.  4 

83.8 

II  13-4 

82.9 

II  36.4 

81.9 

II  59.  I 

80.9 

II  21.8 

80.0 

30 

20 

13  06.  7 

84.8 

13  29.  6 

83.8 

13  52-3 

82.8 

14  14.  7 

81.9 

14  37- 0 

80.9 

20 

10 

15  23.4 

85-7 

15  45-9 

84.8 

16  08.  4 

83.8 

16  30.  5 

82.8 

16  52.4 

81.9 

10 

5 

00 

17  40.  0 

86.7 

18  02.  5 

85-7 

18  24.  7 

84.7 

18  46.  6 

83.8 

19  08.  2 

82.8 

5    00 

4 

50 

19  56.9 

87.7 

20  19.  2 

86.7 

20  41.3 

85-7 

21  02.  9 

84.7 

21  24.  2 

83-7 

4    50 

40 

22  13.9 

88.7 

22  36.  I 

87-7 

22  58.  0 

86.6 

23  19-  5 

85.6 

33  40-  6 

84.6 

40 

30 

24  30.  8 

89.7 

•4  52-9 

88.6 

25  14-8 

87.6 

25  36.  I 

86.6 

25  57-  I 

85-5 

30 

20 

26  47.  9 

90.7 

27  10.  I 

89.6 

27  31.8 

88.6 

27  53-0 

87-5 

28  13.8 

86.5 

20 

10 

29  04.  8 

91.7 

29  27.  0 

90.  6 

29  48 

8 

89.6 

30  09.  9 

88.5 

30  30.  7 

87.4 

10 

4 

00 

31  21.8 

92.8 

31  44- I 

91.7 

32  05 

8 

90.  6 

32  26.9 

89-5 

32  47-  7 

88.4 

4    00 

3 

50 

33  38.  6 

93-9 

34  oi-  0 

92.8 

34  22.  8 

91.7 

34  43-  9 

90-5 

35  04.  6 

89-4 

3    50 

40 

35  55- 3 

95- 0 

36  17.8 

93-  9 

36  39-  8 

92.7 

37  01- 0 

91.  6 

37  21.7 

90-4 

40 

30 

38  II.  5 

96.  2 

38  34-  4 

95-1 

38  56.  5 

93-9 

39  17-9 

92.7 

39  38.  6 

91.4 

30 

20 

40  27.  7 

97-5 

40  50.  8 

96-3 

41  13-2 

95- 0 

41  34-7 

93-8 

41  55-6 

92.5 

20 

10 

42  43-3 

98.8 

43  06.8 

97-5 

43  29.6 

96.  2 

43   51-8 

95-0 

44  12.4 

83-7 

10 

3 

00 

44  58.5 

100.  I 

45  22. 5 

98.8 

45  45-  6 

97-5 

46  07.  8 

96.  2 

46  29.  I 

94-8 

3    00 

3 

50 

47  13-  I 

loi.  6 

47  37-  6 

100.  2 

48  01.  2 

98.8 

48  23.  8" 

97-5 

48  45-  7 

96.  I 

2    50 

40 

49  27.  0 

103.2 

49  52-  I 

loi.  8 

50  16.  4 

100.3 

50  39-  4 

98.9 

51  01-  5 

97-4 

40 

30 

51  39-8 

104.9 

52  05.8 

103.4 

52  30-  7 

lOI.  9 

52  54-5 

100.  4 

53  17-8 

98.9 

30 

20 

53  51-7 

106.  7 

54  18.  7 

105.2 

54  44-  5 

103.  6 

55  08.9 

102.  0 

55  32.  4 

100.  4 

20 

10 

56  02.  3 

108.  7 

56  30-3 

107  I 

56  57-  0 

105-5 

57  22.5 

103.8 

57  46.  7 

102.  I 

10 

3 

00 

58  II.  3 

no.  9 

58  40-  5 

109.  2 

59  08.  4 

107-5 

59  35-0 

105.  8 

60  00.  2 

104.  0 

2    00 

1 

50 

60  18.  0 

113- 4 

60  48.  7 

III.  6 

61   18.3 

109.  8 

61  46.  2    108.  0 

62  12.  5 

106.  I 

1    50 

40 

62  22.  6 

116.  I 

62  55.0 

114- 3 

63  26.  I 

1X2.  4 

63   55.5    no.  4 

64  23.  5 

io8i4 

40 

30 

64  23.  9 

119- 3 

64  58.4 

117.  4 

65  31-4 

115- 4 

66  02.  7    113.  3 

66  32.  2 

III.  I 

30 

20 

66  21.  3 

122.  9 

66  58.  I 

120.  9 

67  33-  5 

118.  8 

68  07.  0    116.  6 

68  38.  9 

114- 3 

20 

10 

68  13.6 

127.  0 

68  53.  0 

125.0 

69  31.0 

122.  7 

70  07.  2 

120.  4 

70  41.  8 

118.  0 

10 

1 

00 

69  59-  5 

131-8 

70  42.  2 

129.7 

71  23.4 

127-5 

72  02.  7 

125.0 

72  40.4 

122.  5 

1     00 

0 

50 

71  37-2 

137-5 

72  23.  0 

135-4 

73  07-  7 

133-2 

73  50-8 

130.6 

74  32-0 

128.0 

0    50 

40 

73  04.  I 

144.  I 

73  53-8 

142.0 

74  42.  3 

139-9 

75  29.3 

137- 5 

76  15.  I 

134-9 

40 

30 

74  16.  7 

151-  7 

75  10-4 

149.9 

76  02.  7 

148.  0 

76  54-  5 

145-8 

77  44-8 

143-4 

30 

20 

75  12.6 

160.  4 

76  09.5 

159.0 

77  06.  0 

157.  6 

78  01.  5 

155-8 

78  56.  5 

153-8 

30 

10 

75  47-9 

169.9 

76  47.  I 

169.  2 

77  46.  I 

168.4 

77  44-9    167.4 

79  43-  5 

166.3 

10 

0 

00 

76     0.  0    180.  0 

1 

77     0.0 

180.  0 

78     0. 0 

180.  0 

1 
79     0.  0    180.  0 

1 

80     0.  0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  24°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


251 


IS** 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 



b.  m. 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

i 

0 

h.  m. 

6  30 

0  16.  7 

71-5 

0  42.  6 

70.  6 

I  07.7 

69.7 

6  30 

20 

I  37-5 

74-3 

2  02.3 

73-4 

2  27.  I 

72-5 

2  51.9 

71.  6 

3  16.6 

70.7 

20 

10 

3  49-8 

75-3 

4  14-0 

74-4 

438.1 

73-5 

5  02.2 

72-5 

5  26.2 

71.6 

10 

6  00 

6  02.  6 

76.3 

6  26.  2 

75-3 

6  49.8 

74-4 

7  13-2 

73-5 

7  36.5 

72.5 

6  00 

5  50 

8  15.9 

77.2 

8  39.0 

76-3 

9  02.  I 

75-3 

9  24.9 

74-4 

9  47-6 

73-4 

5  50 

40 

10  29.  8 

78.1 

10  52-  5 

77.2 

II  14.9 

76.3 

II  37.2 

75-3 

II  59.2 

74-3 

40 

30 

12  44.  I 

79.0 

13  06.  2 

78.1 

13  28.  I 

77-2 

13  49-9 

76.  2 

14  II.  6 

75-2 

30 

20 

14  58.  9 

80.0 

15  20.  6 

79.0 

15  42.0 

78.0 

16  03.  3 

77-1 

16  24.  2 

76.1 

20 

10 

17  14.0 

80.9 

17  35-3 

79-9 

17  56.4 

78.9 

18  17.  I 

77-9 

18  37-  5 

76.9 

10 

5  00 

19  29.4 

81.8 

19  50.4 

80.8 

20  II.  0 

79-8 

20  31.3 

78.8 

20  51.  2 

77.8 

5  00 

4  50 

21  45.2 

82.  7 

22  05.  8 

81.7 

22  26.  I 

80.  7 

22  45.9 

79-6 

23  05-4 

78.6 

4  50 

40 

24  01.3 

83.6 

24  21.  6 

82.6 

24  41.4 

81.5 

25  00.  8 

80.  5 

25  19.8 

79-4 

40 

30 

26  17.5 

84-5 

26  37.6 

83-5 

26  57.  I 

82.4 

27  16.  I 

81.3 

27  34-  7 

80.2 

30 

20 

28  34.  I 

85-4 

28  53.  8 

84-3 

29  13.0 

83.2 

29  31-8 

82.2 

29  50-0 

81.  I 

20 

10 

30  50.  8 

86.3 

31  10.  I 

85.2 

31  29.1 

84.  I 

31  47-6 

83.0 

32  05.9 

81.9 

10 

4  00 

33   07-6 

87-3 

33   26.9 

86.1 

33  45-6 

85.0 

34  03.  7 

83.8 

34  21.2 

82.7 

4  00 

3  50 

35  24.4 

88.2 

35  43-  7 

87.1 

36  02.  I 

85-9 

36  20.  I 

84.7 

36  37-  2 

83-5 

3  50 

40 

37  41-4 

89.2 

38  00.  6 

88.0 

38  19.0 

86.8 

38  36.  6 

85.6 

38  53-  5 

84-3 

40 

30 

39  59-  5 

90.  2 

40  17.6 

89.0 

40  35-  8 

87.7 

40  53-  4 

86.4 

41  10.  0 

85-2 

30 

20 

42  15-5 

91.  2 

42  34-6 

90.  0 

42  52.8 

88.7 

43  10-2 

87-3 

43  26.6 

86.0 

20 

10 

44  32-4 

92-3 

44  51-7 

91.  0 

45  09-  8 

89.7 

45  27. 1 

88.3 

45  43-  5 

86.9 

10 

3  00 

46  49.  3 

93-5 

47  08.  6 

92. 1 

47  26.9 

90.7 

47  44-1 

89-3 

48  00.  2 

87.8 

3  00 

2  50 

49  06.  0 

94-7 

49  25-4 

93-2 

49  43-  9 

91.8 

50  01.  I 

90-3 

50  17.2 

88.7 

2  50 

40 

51  22.4 

95-9 

51  42.2 

94-4 

52  00.8 

92.9 

52  18.  I 

91-3 

52  34.3 

89.7 

40 

30 

53  38.  5 

97-3 

53  58-6 

95-7 

54  17-4 

94.  I 

54  35-  I 

92.4 

54  51-3 

90.8 

30 

20 

55  54-3 

98.7 

56  14.9 

97.1 

56  34-  I 

95-4 

56  51-9 

93-6 

57  08.  3 

91.9 

20 

10 

58  09-5 

100.3 

58  30-  7 

98.6 

58  50-4 

96.8 

59  08.5 

94-9 

59  25-2 

93-0 

10 

2  00  1 

60  23.8 

102.  I 

60  45-  9 

100.  2 

61  06.  3 

98.3 

61  24.9 

96-3 

61  41.  9 

94-3 

2  00 

1  50 

62  37.2 

104.  I 

63  00.  2 

102.  I 

63  21.5 

100.  0 

63  41-0 

97-9 

63  58-  5 

95-7 

1  50 

40 

64  49. s 

106.3 

65  13-7 

104.  2 

65  36.0 

lOI.  9 

65  56.3 

99-6 

66  14.  5 

97-3 

40 

30 

67  00.  0 

108.9 

67  25.9 

106.  6 

67  49-  5 

104.  2 

68  II.  0 

loi.  6 

68  30.  4 

99.  I 

30 

20 

69  08.  6 

III.  9 

69  36.  3 

109.4 

70  01.  6 

106.8 

70  24.  6 

104.  0 

70  45-  I 

lOI.  2 

20 

10 

71  13-9 

115-4 

71  44.  I 

112.  7 

72  II.  8 

109.9 

72  36.  2 

106.8 

72  59.0 

103-7 

10 

1  00 

73  15-7 

119.  8 

73  48.  7 

116.  8 

74  19-  I 

113- 7 

74  46.  6 

no.  4 

75  "-o 

106.8 

1  00 

0  50 

75  "-2 

125.  I 

75  48.  0 

122.  0 

76  22. 2 

118.  6 

76  53-  5 

114.  8 

77  21.0 

no.  9 

0  50 

40 

76  58.  7 

131-9 

77  40.  I 

128.6 

78  18.8 

124.9 

78  54-  5 

120.  9 

79  26.3 

116.  4 

40 

30 

78  33-8 

140.5 

79  20.  8 

137.2 

80  05.  0 

133-5 

80  47.  0 

129.  I 

81  25.5 

124.  2 

30 

20 

79  50-6 

151-5 

80  43-  5 

148.7 

81  34.  8 

145-3 

82  24.  0 

141.  2 

83  IO-3 

136.  I 

20 

10 

80  41.8 

164.9 

81  39-  8 

163.2 

82  37.  I 

161.  0 

83  33-7 

158.3 

84  29.  2 

154.6 

10 

0  00 

Si  0.  0 

180.  0 

82  0. 0 

180.  0 

83  0.0 

180.  0 

84  0.  0 

180.  0 

85  0. 0 

180.  0 

0  00 

! 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East- 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East ; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6  40 
30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


2 
1 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0  00 


20= 


Alt. 


o    / 


I  33- -^ 
3  41-2 
5  50.1 

7  59-7 
10  10. 1 
12  21. 1 

14  32.7 
16  44.9 

18  57-  7 

21  10.  7 

23  24-3 
25  38.4 
27  52-8 

30  07-  5 
32  22.  7 


34  38-  o 
36  53-  7 
39  09 
41  25 
43  42. 
45  58 


48  15-3 
50  32.  I 
52  49- o 
55  06.  o 
57  23-0 
59  40.  I 

61  57.  o 
64  13.9 
66  30.  5 
68  47.  o 
71  02.  9 
73  18.2 

75  32-3 
77  44-5 
79  54-4 
81  59- o 

83  52-7 
85  22.6 


Az. 


86 


o.  o 


68.8 
69.7 
70.7 

71.  6 

72-5 
73-4 
74-3 
75- I 
75-9 

76.8 
77.6 

78.4 
79.2 
80.0 
80.7 

81.5 
82.3 
83.1 

83- 9 
84.7 
85-5 

86.4 
87.2 
88.1 

89.  I 

90.  I 

91.  I 

92-3 

93-5 
94.9 

96-5 

98-3 

100.  4 

103.  I 
106.  6 
III.  3 
118.  4 
129.  8 
149.4 


21= 


Alt. 


180.  o 


I  58.4 
4  05.8 
6  13.9 

8  22.8 
10  32.  5 
12  42.  8 
14  53-  7 
17  05-4 
19  17-3 

21  30.  o 

23  43- o 

25  56-  5 

28  10.  4 

30  24.  6 

32  39.2 

34  54-  2 
37  09-4 
39  24-  9 
41  40.  7 

43  56.7 
46  12.  9 

48  29.3 

50  45-  8 
53  02.  6 

55  19-4 
57  36.  3 
59  53-4 

62  10.  3 
64  27.4 
66  44.  4 
69  01.  I 
71  17.8 
73  34-  2 


75  49-  6 
78  04.  2 
17.4 
26.  5 


80 
82 


84  29.  6 
86  12.8 


Az. 


67.9 
68.8 
69.8 

70.7 
71.  6 
72.4 

73-3 
74.1 

74-9 

75-7 
76.5 
77-3 
78.1 
78.9 
79.6 

80.3 
81.  I 
81.9 
82.6 

83-3 
84.  I 

84.9 

85-7 
86.5 

87.4 

88.3 

89.2 


90.  2 

91-3 
92.4 

93-8 

95-3 
97.  I 


99-3 
102.  I 

106.  o 

112.  o 

122.  o 

141.  9 


22= 


Alt. 


87  o.  o 


180.  o 


50  58-  4 
14.9 

31-4 
57  48.  2 
60  04.  8 


53 

55 


62  21.  9 
64  39.  o 

66  55-9 
69  13.  o 
71  29.9 
73  46.  7 

76  03.  3 

78  19-  5 
80  35.  o 
82  48.  5 

84  58.  9 
86  57.  I 


88  0.0 


Az. 


0  18.2 

2  23.7 

4  30-2 

6  37-7 

8  45-9 

10  54.8 

13  04.4 

15  14.6 

17  25-5 

19  36.  9 

21  48.8 

24  01.3 

26  14.  2 

28  27.5 

30  41.2 

32  55-3 

35  09-  7 

37  24-4 

39  39-  5 

41  54-7 

44  10.4 

46  26.  2 

a91     An     0 

65-9 
66.9 
67.9 

68.8 


69.7 
70.  6 

71 
72 

73 
73 


74-7 
75-5 
76.3 
77.0 

77-7 
78.4 

79.2 

79-9 
80.6 
81.3 
82.0 
82.  7 

83-4 
84.  I 

84.9 
85.6 
86.4 
87.2 

88.1 
89.0 
89.9 

91.  o 

92.  I 

93-5 


23= 


Alt. 


180.  o 


o  44-3 
2  49.  o 

4  54-7 
7  01.  2 

9  08.7 
II  16.  7 
13  25.  7 
15  35-1 
17  45-3 
19  56.0 

22  07.  3 
24  19.  o 
26  31.3 
28  43-  9 
30  57-  I 
33   IO-5 


35  24-  5 
37  38.9 
39  53-2 
42  07.9 
44  23.0 
46  38.  3 

48  54- o 
51  09.6 
53  25.7 
55  41-7 
57  58-2 
60  14.  6 

62  31.3 
64  48.  o 
67  05.  o 
69  21.  7 
71  38.9 
73  55-7 


95-2 

76  12. 9 

97-3 

78  29.  5 

100.3 

80  46.  6 

104.  7 

83  02. 5 

112.  5 

85  18.  5 

130.  6 

87  30-  0 

Az. 


89  o.  o 


65.  o 

66.0 

67.  o 

67.9 

68.8 
69.7 

70-5 
71-3 
72.  I 
72.9 

73-7 

74-5 
75-2 

75-9 
76.6 

77-3 

78.0 

78.7 

79-3 
80.0 
80.6 
81.3 

81.9 
82.6 

83.2 

83-9 
84.6 
85.2 

85-9 
86.7 
87.4 
88.2 

89.  I 

90.  o 

91.  I 

92-5 

94.2 

96.7 

loi.  4 

113-  9 


24° 


Alt. 


180. 


I  10.5 

3  14-3 
5  19-  I 
7  24.8 

9  31-4 
II  38.7 

13  46.  7 
15  55-4 
18  04.  8 
20  14.  8 

22  25.  3 

24  36-4 
26  48.  o 
29  00.  o 
31  12.5 
33   25-3 

35  38.6 
37  52- I 
40  06.  o 
42  20.  2 
44  34-8 
46  49-  5 

49  04.  6 

51  19-7 
53  35-  2 
55  50-8 
58  06.  7 
60  22.  6 

62  38.9 

64  55- o 
67  II.  6 
69  28.  o 

71  44-7 
74  01.  2 

76  18.3 

78  35-  o 
80  52.  o 
83  09.  o 
85  25.  9 
87  43-  o 


Az. 


64.  I 

65.1 
66.1 
67.  o 

67.9 
68.8 
69.6 
70.4 
71.  2 
71.9 

72.7 

73-4 
74.1 
74.8 

75-5 
76.  2 

76.8 

77-5 
78.1 

78.7 

79-3 

79-9 


80. 
81. 
81. 
82. 
82. 

83- 


83.8 

84.3 
84.8 

85-4 

85-9 
86.4 

86.9 

87-5 
88.0 
88.5 
89.0 
89-5 


90  o.  o 


Ind. 


Hour 
Angle. 


h«  m. 


6  40 
30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
SO 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    00 

0  00.  0 

90.  0 

- 

6    00 

5    50 

2  17.  0 

91.  0 

I   52.6 

91.9 

I  28.  I 

92.8 

I  03.7 

93-8 

0  39.1 

94-7 

5    50 

40 

4  34- 0 

92.  0 

4  09.  5 

93- 0 

3  44-9 

93-9 

3  20.3 

94-8 

2  55-6 

95-7 

40 

30 

6  50.9 

93-1 

6  26.  2 

94.0 

6  01.5 

94-9 

536.8 

95-8 

5  II- 8 

96.7 

30 

20 

9  07.7 

94.  I 

8  42.8 

95-0 

8  17.9 

95-9 

7  52.9 

96.9 

7  27-8 

97.8 

20 

10 

II  24.  2 

95-2 

10  59.  2 

96.  I 

10  34.  I 

97.0 

10  08.  2 

98.0 

9  43-3 

98.9 

10 

5    00 

13  40.  6 

96.  2 

13  15-4 

97-2 

12  49.9 

98.  I 

12  24.8 

99.0 

II  58-  5 

99-9 

5    00 

4    50 

15  56-7 

97-3 

15  31-2 

98.3 

15  05-4 

99-2 

14  39.  5 

100.  I 

14  13-  2 

lOI.  I 

4    50 

40 

18  12.  4 

98.4 

17  46.  6 

99.4 

17  20.5 

100.3 

16  54.  I 

lOI.  2 

16  27.  5 

102.  2 

40 

30 

20  27.  8 

99.6 

20  01.  5 

100.  6 

19  35- 0 

loi.  5 

19  08.  2 

102.  4 

18  41.  2 

103.4 

30 

30 

22  42.  6 

100.  8 

22  16.  0 

lOI.  7 

21  49.  0 

102.  7 

21  21.  8 

103.6 

20  54.  2 

104.  6 

20 

10 

24  57-  0 

102.  0 

24  29.  9 

102.  9 

24  02.  3 

103.9 

23  34-6 

104.9 

23  06.  3 

105-8 

10 

4    00 

27  10.7 

103.  2 

26  43.  I 

104.  2 

26  15.  0 

105.  2 

25  46.  6 

106.  2 

25  17-7 

107.  I 

4    00 

3    50 

29  23.  8 

104.5 

28  55.  6 

105-5 

28  26.  9 

106.  5 

27  57-7 

107-5 

27  28.  2 

108.5 

3    50 

40 

31  36.0 

105.9 

31  07.  I 

106.  9 

30  37-7 

108.  0 

30  07.  9 

109.  0 

29  37.6 

no.  0 

40 

30 

33  47-  3 

107.3 

33  17-7 

108.3 

32  47-  6 

109.4 

32  16.9 

no.  4 

31  45-8 

III.  5 

30 

20 

35  57-6 

108.8 

35  27-1 

109.9 

34  56-  I 

III.  0 

34  24.6 

112.  0 

33  52-7 

113-0 

20 

10 

38  06.  6 

no.  5 

37  35-2 

III.  5 

37  02.8 

112.  6 

36  30-  9 

113-6 

35  57-9 

114.  7 

10 

3    00 

40  14.4 

112.  I 

39  42.  0 

113.  2 

39  09.  I 

114- 3 

38  35-6 

115- 4 

38  01.  6 

116.5 

3    00 

2    50 

42  20.  4 

113- 9 

41  47.  0 

115.  0 

41  13-  I 

116.  I 

40  38.  5 

117.  2 

40  03.  2 

118.  3 

2    50 

40 

44  24-  7 

"5-9 

43  50-2 

117.  0 

43   14-9 

118.  I 

42  39-  2 

119.  2 

42  02.  8 

120.3 

40 

30 

46  26.  8 

117.  9 

45  51-2 

119.  0 

45  14-  8 

120.  2 

44  37-6 

121.  3 

43  59-8 

122.  4 

30 

20 

48  26.  8 

120.  2 

47  49-  6 

121.  3 

47  II.  6 

122.  5 

46  33-  2 

123.6 

46  54.  I 

124.  7 

20 

10 

50  23. 8 

122.  6 

49  45-  I 

123.8 

49  05.  8 

124.9 

48  25.  7 

126.  0 

47  45-0 

127.  I 

10 

2    00 

52   17.6 

125.2 

51  37-3 

126.  4 

50  56-3 

127-5 

50  14-  7 

128.  7 

49  32.  4 

129.8 

2    00 

1    50 

54  07.  6 

128.0 

53  25-6 

129.  2 

52  43- 0 

130.4 

51  59-5 

131.5 

51   15.5 

132.6 

1    50 

40 

55  53-3 

131.  I 

55  09-4 

132-3 

54  24-  8 

133-5 

53  39-  7 

134.6 

52  53.9 

135-7 

40 

30 

57  33-  8 

134-5 

56  48.  I 

135-7 

56  01.  6 

136.8 

55  14.5 

137.9 

54  26.  9 

139.0 

30 

20 

59  08.  6 

138.2 

58  20.  7 

139-3 

57  32-  I 

140.4 

56  43-  I 

141.  5 

55  53-6 

142.5 

20 

10 

60  36.  2 

142.  2 

59  46-  2 

143-3 

58  55-  8 

144-4 

58  04.  8 

145-4 

57  13-2 

146.3 

10 

1    00 

61  56.  I 

146.  6 

61  03.  9 

147.  6 

60  II.  4 

148.6 

59  18.5 

149-6 

58  25.  I 

150.5 

1     00 

0    50 

63  06.  7 

151-4 

62   12.  5 

152.4 

61   18.  I 

153-3 

60  23.  2 

154-  I 

59  27-9 

154.9 

0    50 

40 

64  06.  8 

156.6 

63  10.  7 

157-  4 

62  14.  4 

158.  I 

61   18.0 

158.8 

60  21.  3 

159.5 

40 

30 

64  55-3 

162.  I 

63  57-  5 

162.  7 

62  59.8 

163.3 

62  01.  8 

163.9 

61  03.8 

164.4 

30 

20 

65  30.  9 

167.9 

64  31.  9 

168.3 

63  32.9 

168.7 

62  33.9 

169.  I 

61  34.9 

169.5 

20 

10 

65  52.  7 

173-9 

64  53-0 

174.  I 

63  53-2 

174-3 

62  53-5 

174-5 

61  53-7 

174.7 

10 

0    00 

66     0. 0 

180.  0 

65     0.0 

180.  0 

64    0.  0 

180.  0 

63     0.0 

180.  0 

62     0. 0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5" 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

li*  m. 

o          / 

0 

0       / 

0 

■ 

0       / 

0 

0       / 

0 

i 

0       / 

0 

h*  m. 

5    50 

o  14.  6 

95-6 

5     50 

40 

2  30.9 

96.6 

2  06.  I 

97-5 

I  41-3 

98.4 

I  16.  4 

99-3 

0  51.6 

100.3 

40 

30 

4  46.8 

97.6 

4  21.8 

98.6 

3  56-6 

99-  5 

3  31-4 

100.  4 

3  06.2 

101.3 

30     1 

20 

7  02.  5 

98.7 

6  37.1 

99.6 

6  II.  6 

100.  5 

5  46.0 

lOI.  4 

5  20.3 

102.3 

20     i 

10 

9  17-8 

99.8 

8  51-9 

100.  7 

8  26.1 

loi.  6 

8  00.  I 

102.  5 

7  34-0 

103.  4 

10    i 

5    00 

II  32.  6 

100.9 

II  06.  4 

101.8 

10  40.  I 

102.7 

10  13.  6 

103.  6 

9  47- 0 

104.  5 

5    00 

4    50 

13  46.  9 

102.  0 

13  20.3 

102.  9 

12  53-5 

103.8 

12  26.  4 

104.  7 

II  59-3 

105.6 

4    50 

40 

16  00.  7 

103.  I 

15  33-5 

104.  0 

15  06.  2 

105.  0 

14  38.  6 

105.9 

14  10.  8 

ic6.  8 

40 

30 

18  13.8 

104.3 

17  46.  I 

105.  2 

17  18.  2 

106.  2 

16  50.  0 

107.  I 

16  21.  6 

108.  0 

30     1 

20 

20  26.  2 

105-  5 

19  58.  0 

106.  i; 

19  29.4 

107.4 

19  00.  5 

108.3 

18  31.4 

109.  3 

20 

10 

22  37.8 

106.8 

22  08.  9 

107.  8 

21  39.6 

108.  7 

21  10.  I 

109.7 

20  40.  3 

no.  6 

10     i 

4    00 

24  48.  5 

108.  I 

24  19.  0 

109.  I 

23  49.0 

no.  0 

23  18.  7 

III.  0 

22  48.  0 

III.  9 

4    00 

3    50 

26  58.  2 

109.  5 

26  27.8 

no.  5 

25  57-2 

III.  4 

25  26.  0 

112.  4 

24  54-  5 

113- 3 

3    50 

40 

29  06.  8 

no.  9 

28  35-  7 

III.  9 

28  04.  0 

112.  9 

27  32-1 

113.  8 

26  59.  7 

114.  8 

40 

30 

31   14.  2 

112.  4 

30  42.  I 

113-4 

30  09.  6 

114.  4 

29  36.  6 

115-4 

29  03.4 

116.  4 

30 

20 

33  20.  I 

114.  0 

32  47-  I 

115.  0 

32  13.6 

116.  0 

31  39-6 

117.  0 

31  05.3 

118.  0 

20 

10 

34  24-  5 

115- 7 

34  50-4 

116.  7 

34  15-9 

117.  7 

33  40.  8 

118.  7 

33  05.5 

119-7 

10    ; 

1 

3    00 

37  27.0 

117- 5 

36  51-9 

118.  5 

36  16.  2 

119-  5 

35  40.  0 

120.  5 

35  03-  5 

121.  4 

3    GO 

2    50 

39  27.  5 

119- 3 

38  51-2 

120.  4 

38  14.4 

121.  4 

37  37-0 

122.  4 

36  59-3 

123.3 

^    ?2 

40 

41  25.9 

121.  3 

40  48.  3 

122.  4 

40  10.  I 

123.4 

39  31-4 

124.4 

38  52-  3 

125-3 

40     1 

30 

43  21.  5 

123.4 

42  42.  6 

124-5 

42  03.  I 

125-5 

41  23.0 

126.  6 

40  42.  5 

127-5 

30     1 

20 

45   14-3 

125-7 

44  33-9 

126.8 

43  52.9 

127.8 

43   i^-  5 

128.9 

42  29.  s 

129.8 

20     1 

10 

47  03-  8 

128.  2 

46  21.8 

129.3 

45  39-4 

^30-3 

44  56-  4 

^3^-3 

44  13-0 

132.  2 

10     j 

2    00 

48  49.  5 

130.9 

48  06.  0 

131-9 

47  21.9 

132.9 

46  37-  3 

133-9 

45  52.3 

134.8 

2    CO 

1     50 

50  31- 0 

133-7 

49  45-  7 

134-7 

49  00.  0 

135-  7 

48  13.8 

136-7 

47  27.2 

137-6 

1     50 

40 

52  07.  6 

136.7 

51  20.  6 

137-7 

50  33-  2 

138.7 

49  45-  3 

139.6 

48  57- 0 

140.  5 

40 

30 

53  38.  8 

140.  0 

52  49-  9 

140.9 

52  00.  8 

141-9 

51   II.  I 

142.8 

50  21.  2 

143-7 

30 

20 

55  03-  5 

143-5 

54  13-0 

144.4 

53  22.  I 

145-3 

52  30.8 

146.  2 

51  39-  I 

147.0 

20 

10 

56  21.  4 

147-3 

55  29.  0 

148.2 

54  36.  5 

149.0 

53  43-4 

149.8 

52  50-2 

150.  6 

10 

1     00 

57  31-5 

151- 3 

56  37-4 

152.  I 

55  43-  0 

152.9 

54  48.  4 

153-6 

53  53-6 

154-3 

i^'oo 

0    50 

58  32.6 

155-  6 

57  37-0 

156.3 

56  41.  I 

157-0 

55  45-  I 

157-  6 

54  48.  8 

158.  2 

0    50 

40 

59  24-  4 

160.  I 

58  27.  3 

160.  7 

57  30-  I 

161.  3 

56  32.6 

161.  8 

55  35-  I 

162.3 

40 

30 

60  05.  5 

164.9 

59  07-  I 

165.3 

:;8  08.  8 

165.  8 

57  10.3 

166.  2 

56  II.  9 

166.6 

30 

20 

60  35-  7 

169.8 

59  36.  5 

170.2 

58  37-  I 

170-  5 

57  37-8 

170.7 

56  38.  4 

171.  0 

20 

10 

60  53-  9 

174.8 

59  54-  I 

175-0 

58  54-3 

175-2 

57  54-5 

175-3 

56  54-6 

175-5 

10 

0    00 

61     0. 0 

180.  0 

60     0. 0 

180.  0 

59     0. 0 

I  So.  0 

58     0. 0 

180.  0 

57     0.0 

t8o.  0 

0    00 

In  North  decimation,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

• 

h.  m. 

0       / 

° 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    40 

0  26.8 

lOI.  2 

0  01.  9 

102.  I 

5 

40 

30 

2  40.9 

102.  2 

2  15.6 

103.  I 

I  50.3 

104.  0 

I  24.8 

104.9 

0  59-7 

105.8 

30 

20 

4  54-6 

103-3 

4  28.8 

104.  2 

4  03.0 

105.  I 

3  37-0 

106.  0 

3  II- 0 

106.  9 

20 

10 

7  07.8 

I04-3 

6  41.4 

105.  2 

6  15.0 

106.  I 

5  48.4 

107.  0 

5  21.8 

107.9 

10 

5    00 

9  20.  2 

105.4 

8  53-2 

106.3 

8  26.2 

107.  2 

7  59-0 

108.  I 

7  31-7 

109.  0 

5 

00 

4    50 

II  31.9 

106.  5 

II  04.  4 

107-5 

10  36.  7 

108.  4 

10  08.  9 

109.3 

9  40.  8 

no.  2 

4 

50 

40 

13  42.  9 

107.7 

13  14-  7 

108.6 

12  46.  3 

109-5 

12  17.7 

no.  4 

II  49.  0 

III. 3 

40 

30 

IS  52- 9 

108.  9 

15  24.0 

109.  8 

14  54-  9 

no.  7 

14  25.  7 

III.  6 

13  56-  I 

112.  5 

30 

20 

18  02.  I 

no.  2 

17  32.  5 

III.  I 

17  02.  5 

112.  0 

16  32.4 

112.  9 

16  02.  0 

113.  8 

20 

10 

20  10.  I 

III.  5 

19  39-  7 

112.  4 

19  09.  0 

^-^z-z 

18  38.  0 

114.  2 

18  06.  9 

115.1 

10 

4    00 

22  17.  I 

112.  8 

21  45.8 

113.  8 

21  14.  2 

114.  7 

20  42.  3 

115-6 

20  10.  3 

116.  5 

4 

00 

3    50 

24  22.  8 

114.  2 

23  50-  6 

115.  2 

23  18.  I 

116.  I 

22  45.  2 

117.  0 

22  12.  I 

117.  9 

3 

50 

40 

26  27.  0 

115- 7 

25  53-8 

116.  6 

25  20.4 

117.  6 

24  46.  5 

118.  s 

24  12.  4 

119- 4 

40 

30 

28  29.  5 

117- 3 

27  55-  5 

118.  2 

27  21.  0 

119.  I 

26  46.  I 

120.  0 

26  10.  9 

120.  9 

30 

20 

30  30-  5 

118.  9 

29  55-3 

119.  8 

29  19-  7 

120.8 

28  43-  7 

121.  7 

28  07.  4 

122.  6 

20 

10 

32  29.  5 

120.  6 

31  53-2 

121.  5 

31  16.5 

122.  5 

30  39-  7 

123.4 

30  01.  8 

124.3 

10 

3    00 

34  26.  4 

122.  4 

Zi  48.8 

123.3 

Zl  10.9 

124.3 

32  32.  5 

125.  2 

31  53-8 

126.  I 

3 

00 

2    50 

36  20.  8 

124.3 

35  42.  I 

125-3 

35  02.  8 

126.  2 

34  23.  2 

127.  I 

ZZ  43-  4 

128.0 

2 

50 

40 

38  12.  7 

126.3 

37  32.  5 

127.3 

36  52.  I 

128.2 

36  II.  0 

129.  I 

35  29-  7 

130.0 

40 

30 

40  01.  5 

128.5 

39  20.  0 

129-5 

38  38.  I 

130.4 

37  55-8 

131.  2 

37  12.0 

132.  I 

30 

20 

41  47.  I 

130.8 

41  04.  2 

131- 7 

40  20.  8 

132.6 

39  37-0 

133-5 

38  52.  9 

134-4 

20 

10 

43  29-0 

133-2 

42  44.6 

134.  I 

41  59-7 

135-0 

41  14-  5 

135-9 

40  28.  9 

136.7 

10 

2    00 

45  06.  9 

135-8 

44  20.  9 

136.7 

43  34-  5 

137-  6 

42  47-  7 

138.4 

42  00.  6 

139.2 

2 

00 

1     50 

46  40.  0 

138.5 

45  52-  5 

139-4 

45  04.  6 

140.3 

44  46.4 

141.  I 

44  27.  7 

141.  9 

1 

50 

40 

48  08.  3 

141.  4 

47  19-  I 

142.3 

46  29.  6 

143-  I 

45  39-  7 

143-9 

44  49-6 

144.7 

40 

30 

49  30-  8 

144.  5 

48  40.  I 

145-3 

47  49-  0 

146.  I 

46  57-  7 

146.9 

46  05.  9 

147.6 

30 

20 

50  47-  2 

147-8 

49  54-  8 

148.6 

49  02.  3 

149-3 

48  09.3 

150.  0 

47  16.  2 

150.7 

20 

10 

51  56- 6 

151-3 

51  02.  7 

152.0 

50  08.  7 

152.7 

49  14-4 

153-3 

48  19.9 

154.0 

10 

1     00 

52  58-  5 

155-0 

52  03.3 

155-6 

51  07.  8 

156.  2 

50  12.  I 

156.  8 

49  16.  3 

157-4 

1 

00 

0    50 

53  52-4 

158.8 

52  55-  8 

159-  4 

51  59-0 

159-9 

51  02.  I 

160.  4 

50  05.  I 

160.  9 

0 

50 

40 

54  37-6 

162.8 

53  39-  7 

163-3 

52  41-9 

163.7 

51  43- 9 

164.  2 

50  45-  9 

164.  6 

40 

30 

55  13-  I 

167.  0 

54  14.6 

167-3 

53  15-6 

167.7 

52  16.9 

168.0 

51   18.  0 

168.3 

30 

20 

55  39-  I 

171-3 

54  39-  6 

171- 5 

53  40.  3 

171.  7 

52  40.  7 

172.  0 

51  41-3 

172.  2 

20 

10 

55  54-  8 

175-6 

54  54-  9 

175-7 

53  55-  I 

175-  9 

52  55-2 

176.  0 

51  55-3 

176.  I 

10 

0    00 

56    0.0 

180.  0 

55     0. 0 

180.  0 

54    0.  0 

180.  0 

53     0. 0 

180.  0 

52     0. 0 

180.0 

0 

00 

In  Nortl 

1  declination 

when  t' 

le  star  is  risi 

IK  or  Ea! 

>t  of  the  raeri 

dian.  th 

e  tabulated  a 

zitnuths 

are  reckonec 

from  Nc 

)rth  to  East; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5    30 
20 
10 

o  34-  I 
2  44.  9 

4  55-1 

106.  7 
107.8 
108.8 

0  08.6 
2  18.8 
4  28.  2 

107.  6 

108.  7 
109.7 

I  52.7 
4  01.4 

109.  6 
no.  6 

I  26.  5 
3  34-5 

no.  5 
III.  5 

I  00.  4 
3  07.6 

111.  4 

112.  4 

5    30 
SO 
10 

5    00 
4    50 
40 
30 
20 
10 

7  04-3 
9  12.7 

II    20.  O 

13  26.3 

15  31-5 

17  35-4 

109.9 

111.  I 

112.  2 

113-4 
114.  7 
116.  0 

6  36.8 
8  44.  6 
10  51.0 
12  56.4 
15  00.  7 
17  03.  6 

no.  8 

112.  0 

113.  I 

"4-3 

115.  6 

116.  9 

6  09.  2 
8  16.0 
10  21.  7 
12  26.  4 
14  29.  6 
16  31.  6 

111.  7 

112.  8 
114.  0 
115-2 

116.  5 

117.  8 

5  41.5 

7  47-4 

9  52-4 

II  56.0 

13  58.  5 
15  59-4 

112.  6 

"3-7 
114.  9 

116.  I 

117.  4 

118.  7 

5  13-7 

7  18.9 

9  22.  8 

II  25.7 

13  27.1 

15  27.1 

113- 5 

114.  6 

115.  8 
117. 0 
118.  2 
119-5 

5    00 
4    50 
40 
30 
SO 
10 

4    00 
3    50 
40 
30 
SO 
10 

19  37-8 
21  38.7 

23  37-9 

25  35-4 

27  3°-  7 
29  23.8 

117.  4 

118.  8 
120.3 

I2X.  8 

123-5 
125.  2 

19  05.  I 
21  05.  0 

23  03-  I 

24  59-  5 
26  53-  7 
28  45-  7 

118.  3 

119.  7 

121.  2 

122.  7 
124.4 
126.  I 

18  32.  X 
20  30.  9 
22  28.  I 
24  23.  2 
26  16.  3 
28  07.  I 

119.  I 

120.  5 
122.  0 
123.6 
125.2 
126.  9 

17  58-9 
19  56.  7 

21  52.7 

23  46.  8 
25  38-  7 
27  28.  I 

120.  0 

121.  4 

122.  9 
124.  5 
126.  I 
127.8 

17  25.5 
19  22.  2 

21  17.  I 

23  10.  I 

25  00.7 

26  49.  I 

120.  9 
122.3 
123.8 
125.4 
126.  9 
128.6 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
SO 
10 

31  14-7 

33  02.8 

34  47-  9 
36  29.  8 

38  08.  3 

39  42.  8 

127.  0 
128.9 
130.9 

133-0 
135-2 

137-5 

30  35-2 
32  21.9 

34  05.  8 

35  46.  3 

37  23.3 

38  56.  5 

127.9 
129.8 
131.  8 

133-9 
136.  I 

138.4 

29  55-3 
31  40.8 

33  23-3 

35  02.3 

36  38.  I 
38  09.  7 

128.  7 
130.6 
132.6 

134-7 
136.9 
139.2 

29  15-2 

30  59-  3 
32  40.4 

34  18.3 

35  52.  5 
37  22.7 

129.  6 
131- 4 
133-4 
135-5 
137-7 
140.  0 

28  34.  7 

30  17.6 

31  57-4 
33  33-8 

35  06.  6 

36  35-4 

130.4 
132.2 
134.2 
136.3 
138.5 
140.  8 

3    00 
2    50 
40 
30 
SO 
10 

2    00 
1     50 
40 
30 
SO 
10 

41  13.  I 

42  38.  7 

43  59-  I 

45  13- 9 

46  22.  8 

47  25-0 

140.  0 
142.  7 

145-4 
148.3 

151- 4 
154.7 

40  25.  2 

41  49-3 

43  08.3 

44  21.  8 

45  29.2 

46  30.  I 

140.9 

143-  5 
146.  2 

149-0 
152.  0 
155-2 

39  37-  I 

40  59-  7 

42  17.2 

43  29.  2 

44  35-  3 

45  35-0 

141.  6 
144.2 
146.9 

149-7 
152-7 
155-8 

38  48.  6 

40  09.  8 

41  25.9 

42  36.6 

43  41-3 

44  39-7 

142.4 
144.9 
147.6 
150.4 
153- 3 
156-3 

37  59-8 

39  19-7 

40  34.  4 

41  43.8 

42  47.2 

43  44-4 

143.2 

145-  7 
148.3 
151.0 

153-9 
156.8 

S    00 
1    50 
40 
30 
SO 
10 

1     00 
0    50 
40 
30 
SO 
10 

48  20.  3 

49  07-  9 

49  47-  6 

50  19.  I 

50  41-  7 

50  55-  4 

157-9 
161.  4 

165.  0 
168.6 
172.4 
176.  2 

47  24-  I 

48  10.  7 

48  49.  5 

49  20.  I 
49  42.  2 
49  55-6 

158.4 
161.  8 

165-3 
168.9 
172.  6 

176.3 

46  27.8 

47  13-4 

47  51-2 

48  21.  0 
48  42.  6 
48  55-  7 

158.9 
162.  3 

165-  7 
169.  2 
172.7 
176.4 

45  31-4 

46  16.  0 

46  52.9 

47  22.  0 
47  43- 0 
47  55-8 

159-4 
162.  7 
166.  0 
169.4 
172.9 
176-5 

44  34-  8 

45  18.4 

45  54-  5 

46  23.0 

46  43-  4 
46  55-9 

159-9 
163.  I 
166.  4 
169.7 
173- I 
176-5 

1     00 
0    50 
40 
30 
SO 
10 

0    00 

51     0.0 

180.  0 

50     0.0 

180.  0 

49     0. 0 

180.  0 

48     0. 0 

180.  0 

47     0.0 

180.  0 

0    00 

Tn  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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30= 

31° 

33° 

33° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    30 
10 

« 

0  34-  2 
2  40.  6 

112. 3 
113- 3 

0  08.  0 
2  13-5 

113-2 
114.  2 

I  46.4 

115.  I 

I  19-3 

116.  0 

0  52-3 

116.  9 

5 

20 
10 

5    00 
4    50 
40 
30 
30 
10 

4  45-9 
6  50.  2 

8  53-2 
10  55-  I 
12  55-  5 
14  54-  5 

114.  4 

115- 5 

116.  7 

117.  9 

119.  I 

120.  4 

4  18.  0 

6  21.3 

8  23.5 

10  24.  3 

12  23.7 

14  21.7 

II5-3 
116.  4 

"7-5 

118.  7 

119.  9 
121.  2 

3  50.0 
5  52-4 
7  53-6 

9  53-5 
II  51.9 

13  48.8 

116.  2 

117-3 

118.  4 

119.  6 
120.8 
122.  I 

3  22.0 

5  23.4 

7  23.6 

9  22.4 

II  19.8 

13  15-6 

117.  I 

118.  2 

119- 3 
120.5 
121.  7 
123.0 

2  53-9 
4  54-4 
653-6 

8  51-3 
10  47.  6 
12  42.3 

117.  9 

119.  0 

120.  I 

121.  3 

122.  6 
123.9 

5 
4 

00 
50 
40 
30 
30 
10 

4    00 
3    50 
40 
30 
30 
10 

16  51.9 
18  47.  6 
20  41.  2 
22  33.0 
24  22.4 
26  09.  4 

121.  8 
123.2 
124.  6 
126.  2 
127.8 
129.5 

16  18.  0 
18  12.  5 

20  05.  I 

21  55-7 
23  43-  8 
25  29-  7 

122.  6 
124.  0 

125.4 
127.  0 
128.6 

130-3 

15  44.0 

^7  37-3 
19  28.  8 
21  18.  0 

23  05-  I 

24  49.  6 

123-5 
124.9 

126.3 
127.9 
129.  5 
131.  I 

15  09.  7 

17  02.  2 

18  52.  2 
20  40.  2 
22  26.  0 
24  09.  2 

124.3 

125-7 

127.  2 

128.  7 
130-3 
131- 9 

14  35-3 
16  26.  3 

18  15-3 

20  02.  2 

21  46.  7 

23  28.  7 

125.2 
126.  6 
128.0 
129.5 
131.  I 
132.8 

4 
3 

00 
50 
40 
30 
30 
10 

3    00 
3    50 
40 
30 
30 
10 

27  53-8 
29  35-4 

31  13- 9 

32  48.  9 

34  20.  3 

35  47-  7 

131-3 
133- I 
135-  I 
137-1 
139-3 
141-5 

27  12.  8 

28  53.  0 

30  30-  I 

32  03.  8 

33  33-  8 

34  59-  8 

132.  I 
133-9 
135-9 
137-9 
140.  0 
142.  2 

26  31.5 

28  10.  3 

29  46.  I 

31  18.4 

32  47-  I 
34  II- 7 

132.9 

134-  7 
136.6 
138.6 
140.  8 
143.0 

25  49.8 
27  27.3 

29  01.  8 

30  32-  7 

32  00.  0 

33  23-  2 

133-7 
135-5 
137-4 
139-4 
141-  5 
143-7 

25  07.9 
16  44.  2 

28  17.  2 

29  46.  8 

31  12.7 

32  34-  7 

134-5 
136.3 
138.2 

140.  2 
142.  2 
144.4 

3 
3 

00 
50 
40 
30 
30 
10 

2    00 
1    50 
40 
30 
30 
10 

37  IO-8 

38  29.  2 

39  42.  6 

40  50.  6 

41  52.8 

42  48.  8 

143-9 
146.3 
148.9 
151.  6 
154-4 
157-3 

36  21.5 

37  38-  6 

38  50.  6 

39  57-2 

40  58.  2 

41  53-  I 

144-6 
147.0 
149-6 
152.2 

155-0 
157-8 

35  32-  I 

36  47-  7 

37  58-  5 

39  03.  8 

40  03.  6 
40  57.2 

145-3 
147-7 
150.2 

152.8 
155-5 
158-3 

34  42.  3 

35  56-  6 

37  06.  I 

38  10.  I 

39  08.  7 

40  01.  3 

146.  0 
148.4 
150.8 

153-4 
is6.  I 
158.8 

33  52-3 

35  05.  3 

36  13-  5 

37  16.3 

38  13-  7 

39  05-  2 

146.  6 
149- 0 

151-4 
154- 0 
156.6 
159-3 

3 
1 

00 
50 
40 
30 
30 
10 

1     00 
0     50 
40 
30 
30 
10 

43  38.  2 

44  20.  7 

44  56-  0 

45  23. 9 
45  43- 8 
45  56-0 

160.  4 

163-  5 
166.7 
170.  0 

173-3 
176.6 

42  41.4 

43  23.  0 

43  57-  5 

44  24-  7 
44  44-3 
44  56-  I 

160.8 
163.9 
167.  0 
170.  2 

173-4 
176.7 

41  44.  6 

42  25.  2 

42  59-  I 

43  25.  5 
43  44-  7 
43  56-2 

161.  2 
164.  2 
167.3 
170.4 
173-6 
176.8 

40  47-  7 

41  27.4 

42  00.  5 
42  26.3 
42  45.  0 
42  56-  2 

161.  7 
164.6 
167.6 
170.  6 

173-7 
176.8 

39  50-  6 

40  29.  6 

41  01.8 
41  27.2 

41  45-  4 
41  56-3 

162.  I 
164.9 
167.9 
170.9 

173-  9 
176.9 

1 

0 

00 
50 
40 
30 
30 
10 

0    00 

46     0.  0 

180.  0 

45     0-  0 

180.  0 

44     0.  0 

180.  0 

43     0.0 

180. 0     42     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risine:  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settinpr  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West, 
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0" 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6 

00 

o  oo.  o 

90.  0 

0  25.3 

89.  I 

0  50.7 

88.2 

I   16.  0 

873 

I  41-3 

86.4 

6 

00 

5 

50 

2    l6.  o 

91.  0 

2  41-3 

90.  I 

3  06.5 

89.2 

3  31-9 

88.3 

3  57-  I 

87.4 

5 

50 

40 

4  31-  8 

92.1 

4  57-2 

91.  2 

5  22.6 

90-3 

5  47-8 

89.4 

6  13-0 

88.5 

40 

30 

6  47-7 

93-2 

7  13- I 

92-3 

7  38.4 

91-4 

8  03.8 

90-5 

8  28.9 

89- S 

30 

20 

9  03-3 

94-3 

9  28.9 

93-4 

9  54-3 

92.4 

10  19.  6 

91-5 

10  44.9 

90.  6 

20 

10 

II  i8.  8 

95-4 

II  44-5 

94.4 

12  10.  0 

93-5 

12  35-5 

92.  6 

13  00.8 

91.7 

10 

5 

00 

13  34-  I 

96-5 

13  59-  9 

95-5 

14  25.  7 

94-6 

14  51.2 

93-7 

15  16.6 

92.7 

5 

00 

i 

50 

15  48.  9 

97.6 

16  15.  I 

96.7 

16  41.  I 

95-7 

17  06.  9 

94-8 

17  32-3 

93-8 

4 

50 

40 

18  03.  5 

98.7 

18  30.  0 

97.8 

18  56.  2 

96.9 

19  22.  2 

95-9 

19  47-  9 

94.9 

40 

30 

20  17.  6 

99.9 

20  44.  0 

99.0 

21  II. 0 

98.0 

21  37-2 

97-1 

22  03.  2 

96.  I 

30 

20 

22  31.3 

lOI.  0 

22  58-5 

100.  2 

23  25.4 

99-2 

23  52.0 

98-3 

24  18.  2 

97-3 

20 

10 

24  44.4 

102.  4 

25  12.  I 

lOI.  4 

25  39-6 

100.  5 

26  06.  3 

99-5 

26  32.  8 

98- 5 

10 

4 

00 

26  56.8 

103-7 

27  25.0 

102.  7 

27  52-8 

loi.  7 

28  20.  I 

100.  7 

28  47.  I 

99-7 

4 

00 

3 

50 

29  08.  5 

105.  I 

29  37-2 

104.  I 

30  05.  6 

103.0 

30  33-  5 

102.  0 

31  00.8 

loi.  0 

3 

50 

40 

31   19-3 

106.  5 

31  48-  7 

105-  5 

32  17.6 

104.4 

32  46.  I 

103.4 

33   14- 0 

102.3 

40 

30 

33  29-  I 

108.  0 

33  59-2 

106.  9 

34  28.  8 

105.9 

34  57-9 

104.  8 

35  26.4 

103-7 

30 

20 

35  37-9 

109.5 

36  08.  8 

108.5 

36  39-  I 

107.4 

37  08.9 

106.3 

37  38.  I 

105.2 

20 

10 

37  45-2 

III.  2 

38  17-0 

no.  I 

38  48.  2 

109.  0 

39  i8.8 

107.9 

39  48.  8 

106.8 

10 

3 

00 

39  51-4 

112.  9 

40  24.  I 

111.8 

40  56-  I 

no.  7 

41  27.  5 

109.  6 

41  58-4 

108.  4 

3 

00 

2 

50 

41  55-6 

114.  7 

42  29.4    113.  6 

43  02.  s 

112.  5 

43  35- 0 

III.  4 

44  06.  8 

no.  2 

2 

50 

40 

43  58-2 

116.  7 

44  33-0 

115.  6 

45  07.  2 

114.  4 

45  40.  7 

"3-3 

46  13-  5 

112.  I 

40 

30 

45  58.4 

118.  8 

46  34-  5 

117- 7 

47  09.9 

116.  5 

47  44-  8 

II5-3 

48  18.  5 

114.  I 

30 

20 

47  56-2 

121.  I 

48  33-  7 

120.  0 

49  10.4 

118.  7 

49  46.  4 

117- 5 

50  21.  6 

n6.2 

20 

-; 

10 

49  51-0 

123.6 

50  30.  0 

122.  4 

51  08.  2 

121.  2 

51  45-6 

119-9 

52  22.  2 

118.6 

10 

2 

00 

51  42.6 

126.  2 

52  23.  I 

125.0 

53  02.9 

123.8 

S3  42.  0 

122.  5 

54  20.  2 

121.  2 

3 

00 

1 

50 

53  30-  2 

129.  I 

54  12.6 

127-9 

54  54-  I 

126.  6 

55  34-  9 

125-3 

56  14.8 

124.  0 

1 

50 

40 

55  13-  5 

132.2 

55  57-5 

131-0 

56  41.  0 

129.8 

57  23.  5 

128.5 

58  05.  3 

127.  I 

40 

30 

56  51-4 

135-6 

57  37-  5 

134-4 

58  22.  9 

133-  2 

59  07.  s 

131-9 

59  51-4 

130.5 

30 

20 

58  23.  5 

139-3 

59  II-  6 

138.  I 

59  59- 0 

136.9 

60  45.  7 

135-  6 

61  31.7 

134-3 

20 

10 

59  48.  4 

143-3 

60  38.  8 

142.  2 

61  28.  2 

141.  0 

62   17.  2 

139.8 

63  05.  5 

138.  5 

10 

1 

00 

61  05.  7 

147.6 

61  58.0 

146.  6 

62  49.  7 

145-  5 

63  40.8 

144-3 

64  31-  5 

143- 1 

1 

00 

0 

50 

62   13.8 

152-3 

63  08.  0 

151-4 

64  02.  0 

150.4 

64  55-  2 

149.4 

65  48.  2 

148.2 

0 

50 

40 

63  II.  6 

157-4 

64  07.  7 

156.6 

65  03.  5 

155-  7 

65  59-  I 

154.  8 

66  54.  2 

153-8 

40 

39 

63  58.  I 

162.  7 

64  55-  8 

162.  I 

65  53-4 

161.  4 

66  50.  6 

160.  6 

67  47-  8 

159.8 

30 

20 

64  32.  2 

168.3 

65  31-0 

167.9 

66  29.  9 

167.4 

67  28.6 

166.  9 

68  27.  5 

166.3 

20 

10 

64  53-  0 

174.  I 

65  52-8 

173-9 

66  52.  5 

173-6 

67  52.1 

173-4 

68  51.8 

173-2 

10 

0 

1 . 

00 

65     0.0 

180.  0 

66     0. 0 

180.  0 

67     0. 0 

180.  0 

68     0.0 

180.  0 

69     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6     10 

0  16.  7 

83-5 

0  42.  2 

82.6 

I  07.7 

81.7 

I  33-1 

80.8 

6 

10 

6     00 

2  06.  7 

85-5 

2  31.9 

84.6 

2  57.2 

83-7 

3  22.2 

82.7 

3  47-4 

81.9 

6 

00 

5     50 

4  22.  2 

86.5 

4  47-3 

85.6 

5  12.4 

84-7 

5  37-3 

83-8 

6  02.  I 

82.9 

5 

50 

40 

638.0 

87.6 

7  03-0 

86.7 

7  27.9 

85-7 

7  52-5 

84.8 

8  17.2 

83-9 

40 

30 

8  53-9 

88.6 

9  18.8 

87.7 

9  43-4 

86.8 

10  08.  I 

85-8 

10  32.5 

84-9 

30 

20 

1 1  09.  8 

89.7 

II  34  6 

88.7 

11  59-4 

87.8 

12  23.  7 

86.9 

12  48.  0 

85- 9 

20 

10 

13  25.8 

90.8 

13  50-6 

89.8 

14  15.2 

88.8 

14  39-  6 

87-9 

15  03.  6 

86.9 

10 

5     00 

15  41-7 

91.8 

16  06.  6 

90.8 

16  31.2 

89.9 

16  55.  4 

88.9 

17  19-5 

88.0 

5 

00 

4     50 

17  57-  5 

92.9 

18  22.  4 

91.9 

18  47.  0 

91.  0 

19  II.  4 

90.  0 

19  35-  3 

89.0 

4 

50 

40 

20  13.  2 

94.0 

20  38.  3 

93-0 

21  03.  0 

92.  0 

21  27.  2 

91.  I 

21  51-3 

90.  I 

40 

30 

22  28.  8 

95-1 

22  53-9 

94-  I 

23  18.8 

93-1 

23  43-  3 

92.  I 

24  07.  2 

91.  I 

30 

20 

24  44.  0 

96-3 

25  09.  4 

95-3 

25  34-  5 

94-3 

25  58-9 

93-2 

26  23.  I 

92.  2 

20 

10 

26  59.  0 

97-5 

27  24.  7 

96.4 

27  49.  8 

95-4 

28  14.  5 

94-3 

28  38.  9 

93-3 

10 

4     00 

29  13.  6 

98.7 

29  39-  6 

97-6 

30  05-  2 

96.6 

30  30-  0 

95-5 

30  54-  6 

94-5 

4 

00 

3     50 

31  27.8 

100.  0 

31  54-2 

98.9 

32  20.  0 

97-8 

32  45-  2 

96.7 

33  10.  0 

95-7 

3 

50 

40 

33-41-4 

101.3 

34  08.  2 

100.  2 

34  34-  5 

99.1 

35  oo-  0 

98.0 

35  25-  I 

96-9 

40 

30 

35  54-3 

102.  6 

36  21.  7 

loi.  5 

36  48.  5 

100.  4 

37  14-  5 

99-3 

37  39-9 

98.  2 

30 

20 

38  06.  6 

104.  I 

38  34-  5 

102.  9 

39  01.  8 

101.8 

39  28.  3 

100.  7 

39  54-  2 

99-5 

20 

10 

40  18.  I 

^05- 7 

40  46.  6 

104.  5 

41  14-  5 

^03-3 

41  41.  7 

102.  I 

42  08.  6 

100.  9 

10 

3     00 

42  28.  4 

107-3 

42  57-8 

106.  I 

43  26.  4 

104.  9 

43  54-  I 

103.6 

44  21.  I 

102.  4 

3 

00 

2     50 

44  37-6 

109.  0 

45  07-  8 

107.8 

45  37-  2 

106.5 

46  05.  8 

105.3 

46  33-  5 

104.  0 

2 

50 

40 

46  45-  5 

no.  8 

47  16.  7 

109.  6 

47  47-  I 

108.3 

48  16.  4 

107.  0 

48  45-  0 

105.7 

40 

30 

48  51-  7 

112.  8 

49  23.  9 

III.  5 

49  55-  4 

no.  2 

50  25.  8 

108.  9 

50  55-  3 

107.5 

30 

20 

50  55-  9 

114.  9 

51  29.  5 

113.  6 

52  02.  I 

112.  3 

52  33-  S 

no.  9 

53  04-  I 

109.5 

20 

10 

52  58-  I 

117.  2 

53  32-9 

115-9 

54  06.  7 

"4-  5 

54  39-  6 

113.  I 

55  "-6 

III.  6 

10 

2     00 

54  57-  5 

119.  8 

55  33-9 

118.  4 

56  09.  4 

117.  0 

56  43-  5 

"5-  5 

57  16.  7 

114.  0 

2 

00 

1     50 

56  53-  8 

122.  6 

57  31-  9 

121.  2 

58  08.  9 

119.  7 

58  44-9 

118.  2 

59  19-  9 

116.  6 

1 

50 

40 

58  46.  2 

125-7 

59  26.  3 

124-3 

60  05.  3 

122.  7 

60  43.  0 

121.  I 

61  19.  7 

119- 5 

40 

30 

60  34.  4 

129.  I 

61  16.  4 

127.7 

61  57-3 

126.  I 

62  37-  3 

124.  5 

63  16.  I 

122.8 

30 

20 

62  16.8 

132.  9 

63  01.  2 

131-4 

63  44-7 

129.9 

64  26.  6 

128.3 

65  07.  8 

126.5 

20 

10 

63  53-2 

137-  I 

64  39.  8 

135-6 

65  25.  5 

134-  I 

66  10.  4 

132-5 

66  54-  2 

130.8 

10 

1     00 

65  21.5 

141.  8 

66  10.  7 

140.4 

66  59-  4 

138.9 

67  46. -5 

137-3 

68  33.  0 

135-6 

1 

00 

0    50 

66  40.  8 

147.0 

67  32.4 

145-  7 

68  23.  7 

144-3 

69  13-  8 

142.8 

70  03.  5 

141.  2 

0 

50 

40 

67  48.  9 

152-7 

68  43-  3 

151.  6 

69  37-  I 

150-3 

70  30.  2 

149.0 

71  22.  8 

147-  5 

40 

30 

68  44.  8 

159.  0 

69  41.  2 

158.  I 

70  37-  4 

157-0 

71  33-  2 

155-  9 

72  28.  8 

1546 

30 

20 

69  26.  0 

165-  7 

70  24.  3 

165.  0 

71  22.7 

164.3 

72  20.  5 

163-  5 

73  18.3 

162.5 

20 

10 

69  51.4 

172.8 

70  51.0 

172.4 

71  50.  6 

172.  0 

72  50-  r 

171.  6 

73  49-  4 

171.  I 

10 

0     00 

70    0. 0 

180.  0 

71     0. 0 

180.  0 

72     0. 0 

180.  0 

73     °-° 

180. 0 

74     0.0 

180.  0 

0 

00 

Tn  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0            / 

0 

0       / 

0 

0       / 

» 

0 

0       / 

0 

0       / 

0 

h. 

ra. 

6    20 

0  10.  6 

77-9 

0  36,4 

77.0 

I  02.3 

76.  I 

I  28.  I 

75-2 

C 

20 

10 

1 58.4 

79-9 

2  23.8 

79.0 

2  49.2 

78.1 

3  14-5 

77.2 

3  39-7 

76.3 

10    1 

6    00 

4  12.5 

80.9 

4  37-6 

80.0 

5  02.5 

79.1 

5  27-3 

78.2 

5  52-1 

77-3 

6 

00    1 

5    50 

6  26.  9 

82.0 

6  51.6 

81.  I 

7  16.2 

80.  I 

7  40.6 

79-2 

8  04.8 

78-3 

5 

50 

40 

8  41.8 

83.0 

9  06.  I 

82.1 

9  30-3 

81.  I 

9  54-3 

80.  2 

10  18.  2 

79-3 

40 

30 

10  56.  7 

84.0 

II  20.  8 

83.1 

II  44.7 

82.1 

12  08.  5 

81.2 

12  32.  0 

80.2 

30 

20 

13  12.  I 

85.0 

13  36.  0 

84.  I 

13  59-6 

83.1 

14  23.  0 

82.2 

14  46.  2 

81.2 

20 

10 

15  27.7 

86.0 

IS  51-6 

85.1 

16  14.  6 

84.  I 

1637.8 

83.1 

17  00.  8 

82.2 

10 

5    00 

17  43-  3 

87.0 

18  06.  9 

86.1 

18  30.  0 

85.1 

18  53-  0 

84.  I 

19  15-  5 

83.1 

5 

00 

4    50 

19  59-  I 

88.0 

20  22.  4 

87.1 

20  45-  5 

86.  I 

21  08.  2 

85.1 

21  30.  7 

84.  I 

4 

50 

40 

22  15.0 

89.  I 

22  38.  4 

88.1 

23  oi-  3 

87.1 

23  23. 8 

86.1 

23  46.  0 

85-1 

40 

30 

24  30.  9 

90.  I 

24  54-  2 

89.  I 

25  17.  I 

88.1 

25  39-  5 

87.1 

26  01.  5 

86.1 

30 

20 

26  46.  9 

91.  2 

27  10.  2 

90.  2 

27  33- 0 

89.  I 

27  55-3 

88.1 

28  17.  2 

87.0 

20 

10 

29  02.  7 

92-3 

29  26.  I 

91.  2 

29  48.  8 

90.  2 

30  II.  I 

89.1 

30  33-  0 

88.0 

10 

4    00 

31  18.6 

93-4 

31  42.  I 

92-3 

32  04.  9 

91.  2 

32  27.2 

90.  I 

32  48.  9 

89.0 

4 

00 

3    50 

33  34-  2 

94.  6 

33  57-8 

93-5 

34  20.  8 

92-3 

34  43-  0 

91.  2 

35  04-  8 

90.  I 

3 

50 

40 

35  49-  6 

95-8 

36  13-  5 

94-  6 

36  36.  5 

93-5 

36  59-  0 

92-3 

37  20.  8 

91.  2 

40 

30 

38  04.  7 

97.0 

38  28.  8 

95-8 

38  52-  I 

94-7 

39  14-  8 

93-5 

39  36-  6 

92-3 

30 

20 

40  19.  4 

98-3 

40  43-  9 

97.1 

41  07.  5 

95-9 

41  30-4 

94-7 

41  52-4 

93-4 

20 

10 

42  33-  6 

99-7 

42  58-  5 

98.4 

43  22.  5 

97-2 

43  45-  6 

95-9 

44  08.  0 

94.6 

10 

3    00 

44  47-4 

lOI.  I 

45  12.9 

99.8 

45  37-  2 

98-5 

46  00.  9 

97-2 

46  23.4 

95-9 

3 

00 

2    50 

47  oo-  3 

102.  7 

47  26.3 

101.3 

47  51-3 

100.  0 

48  15.4 

98.6 

48  38.  4 

97-2 

2 

50 

40 

49  12.  6 

104.3 

49  39-  4 

102.  9 

50  05-  0 

loi.  5 

50  29.  7 

100.  I 

50  53-  0 

98-7 

40 

30 

51  23.8 

106.  I 

51  51-3 

104.7 

52  17-7 

103.  2 

52  43-  I 

loi.  7 

53  07-  2 

100.  2 

30 

20 

53  33-  8 

108.  0 

54  02.  4 

106.5 

54  29.  6 

105.  0 

54  55-  8 

103.4 

55  20.  6 

loi.  8 

20 

10 

55  42.  3 

no.  I 

56  II.  9 

108.5 

56  40.  3 

107.  0 

57  07-  4 

105-3 

57  33-  4 

103.6 

10 

2     00 

57  49-  0 

112.  4 

58  20.  I 

no.  8 

58  49-  7 

109.  I 

59  17-9 

107.4 

59  44-8 

105.6 

2 

00 

1     50 

59  53-4 

114.  9 

60  26.  0 

^^3-3 

60  57.  0 

III.  5 

61  26.8 

109.7 

61  55-0 

107.9 

1 

50 

40 

61  55-2 

117.  8 

62  29.  7 

116.  I 

63  02.  4 

114- 3 

63  33-  7 

112.  4 

64  03.  3 

no.  4 

40 

30 

63  53-  7 

121.  I 

64  30-  0 

119.  2 

65  04.  7 

117- 3 

65  38.  0 

11*5-4 

66  09.  6 

113- 3 

30 

20 

65  47-  8 

124.  7 

66  26.  6 

122.8 

67  03.  6 

120.  9 

67  39.  I 

118.  8 

68  12.  9 

116.  6 

20 

10 

67  36.  7 

129.  0 

68  17.8 

127.  0 

68  57-  5 

125.  0 

69  35-  8 

122.8 

70  12.5 

120.  5 

10 

1     00 

69  18.  7 

133-8 

70  03.  I 

131-9 

70  46.  0 

129.  8 

71  27.  I 

127-5 

72  06.  7 

125.  2 

1 

00 

0    50 

70  52.0 

139-4 

71  39-  5 

137-5 

72  25.  7 

135-5 

73  lo-  5 

133-2 

73  54-0 

130.8 

0 

50 

40 

72  14.8 

145-  9 

73  05-  8 

144.  I 

73  55-6 

142.  2 

74  44-  4 

140.  0 

75  31-4 

137-6 

40 

30 

73  23-  5 

153-3 

74  17-7 

151- 7 

75  II- 5 

150.0 

76  04.  0 

148.  I 

76  56.  0 

145-9 

30 

20 

74  15- 9 

161.  5 

75  13-  5 

160.  4 

76  10.  I 

159.  I 

77  06.  6 

157-6 

78  02.  2 

155-  9 

20     1 

10 

74  48.  8 

170  6 

75  48.  0 

170.  0 

76  47.  2 

169.  2 

77  46.  2 

168.4 

78  45-  I 

167-5 

10 

0    00 

75     o-o 

180.  0 

76     0.  0 

180.  0 

77     0.0 

180.  0 

78     0.  0 

180.  0 

79    0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risinff  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Soath  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


3 
3 


6  30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1     00 

0    50 

40 


30 
20 
10 


0    00 


15° 


Alt. 


Az. 


o  / 


I  53-8 
4  05- o 

6  16.8 

8  29.  I 

10  42.  I 

12  55-4 
15  09.  2 
17  23.  I 

19  37-9 
21  52.  7 
24  07.  8 
26  23.  o 
28  38.  6 
30  54-  I 


33  lo-  I 
35  25- 9 
37  41-9 
39  57-  8 
42  13-  7 
44  29.5 


46  45-  2 
49  00.  5 
SI  15-7 
S3  30-  2 

55  44-  5 
57  57-  8 

60  10.  4 

62  21.  7 

64  31-7 
66  39.  5 
68  45-  I 
70  47-  o 

72  44.6 

74  35-  5 

76  17.4 

77  46.  5 

78  57-  S 

79  43-  7 


80    o.  o 


16° 


Alt. 


Az. 


74-3 
75-4 


76. 

77- 

78. 

79- 
80. 

81.  2 

82.  I 
83.1 

84.  o 

85.  o 

85- 9 
86.9 

87.9 
88.9 

90.  o 

91.  o 

92.  I 

93-3 

94-5 
95-8 
97.  2 
98.6 
100.  2 
loi.  9 

103.8 
106.  o 
108.  4 
III.  I 

114-  3 
118.  o 

122.  6 

128.  I 

135- o 

143-  5 

153-  9 
166.3 


180.  o 


o  09.  s 
2  19.5 
4  30.1 

6  41-  4 
8  53- I 
II  05.  6 
13  18.  4 
IS  31- 9 
17  45-  7 

19  59-  8 
22  14.  3 
24  29.  I 
26  44.  I 
28  59.  5 
31  14-9 

33  30-  6 
35  46.  3 
38  02.  3 
40  18.  I 
42  34.  2 
44  SO-  o 

47  05.  9 
49  21.  5 
51  36-  9 
53  52-0 
56  06.  8 
58  20.  8 

60  34-  4 
62  46.  6 
64  58.  I 
67  07.  5 
69  15.  2 
71  19.7 

73  20.  2 

75  14-8 

77  01.  3 

78  35- o 

79  51-  5 

80  42.  I 


72.  4 
73-4 
74-4 

75-4 
76.4 
77-4 
78.3 
79-3 

80.  2 

81.  2 

82.  I 
83.0 

83.  9 
84.9 
8S.8 

86.8 
87.8 
88.8 
89.8 
90.9 
92.  o 

93-2 

94-  4 

95'  7 
97.  I 

98.6 

100.  2 

loi.  9 
104.  o 
106.3 
108.8 
III.  9 
iiS-4 

119.  8 

125.  2 
132.0 
140.  6 
1 5 1 .  6 
165.0 


17= 


Alt. 


81    o.  o 


180.  o 


o  / 


0358 

2   45-2 

4  55-1 

7  OS- 8 

9  17-  I 
II  29.  I 

13  41-  4 
15  54  3 
18  07.  6 

20  21.  4 
22  35-  5 
24  50-  o 
27  04-  8 
29  19.  8 
31  34-9 

33  SO-  5 
36  06.  I 
38  21.9 
40  37-  8 
42  53-8 
45  09-8 


Az. 


47  25. 
49  41- 

51  57- 
54  12. 
56  27. 


58  42.  4 

60  56.  6 
63  10.  I 
65  22.  5 
67  33-  7 
69  43-  I 
71  49.8 

73  53-  4 
75  51-8 
77  42.  7 

79  22.  2 

80  44.  2 

81  40.  o 


82    o.  o 


18= 


Alt. 


71-5 
72-5 

73-5 

74-5 
75-5 
76-5 
77-4 

78.3 
79.2 

80.  2 

81.  I 

82.  o 
82.9 
83.8 
84.7 

85-7 
86.6 
87.6 
88.6 
89.6 
90-7 

91.8 
92.9 
94.  2 

95-5 
96.9 

98.4 

100.  o 
102.  o 
104.  I 
106.5 
109.  4 
112.  7 

116.  9 
122.  I 
128.7 

137-4 
148.8 

163-3 


180.  o 


Az. 


43  12.  5 
45  28.  2 


47  44-3 
50  00.  I 
52   16 
54  31 
56  47 
59  02 


61  17.3 
63  31-  7 
65  45-  I 
67  57-  5 
70  08.  7 
72  18.  o 

74  24-  2 
76  26.  2 
78  21.  9 

80  07.  o 

81  35-  7 

82  37.  4 


83    a  o 


19= 


Alt. 


I 

C2. 

I 

3 

10., 

8 

5 

20. 

I 

7  30. 

2 

9  40.  9  1 

11 

52- 

3 

14  o4- 

I 

16 

16. 

5 

18 

29. 

4 

20 

42. 

7 

22 

56- 

4 

2  5 

10. 

6 

27 

24- 

8 

29  39- 

7 

31 

54- 

6 

34  09. 

8 

36 

25- 

I 

38 

40. 

9 

40 

56 

5 

70.  6 

71.  6 

72.  6 

73-6 
74-  6 
75-5 
76.4 
77-3 
78.  2 

79-  2 

80.  I 

80.9 

81.  8 

82.  7 
83.6 

84-5 
85-4 
86.4 
87.3 
88.3 

89-3 


90.4 

91-5 
92, 

93. 
95 
96 


98.  I 

99-9 
loi.  8 
104.  I 
106.  7 
109.  8 

113- 7 
118.  6 
125.  o 

133-7 
I4S-4 
161.  2 


180.  o 


I  28.5 
3  36.4 
5  45-1 

7  54  5 
10  04.  6 

12  IS- 3 
14  26.  6 
16  38.  5 
18  50.  9 

21  03.  7 
23  i6-  9 
25  30-  6 
27  44-  6 
29  59.  o 
32  13-6 

34  28.  5 

36  43-  7 

38  59-  o 

41  14.  6 

43  30-  3 
45  46.  2 

48  01.  9 
50  17-9 
52  33-  8 
54  49-  7 
57  05.  4 
59  21.  I 

61  36.  4 

63  51-  S 

66  05.  7 
68  19.  5 
70  32.  o 
72  43-  2 

74  SI- 9 

76  57-  7 

78  57-  7 

80  49-  o 

82  25.  o 

83  34-  I 


Az. 


84    o.  o 


69.7 

70.  7 
71-7 

72.7 
73-6 
74-6 

75-5 
76.4 
77-3 

78.  2 
79.0 

79-9 
80.8 
81.6 
82.  s 

83.4 
84.  2 
85-1 
86.  I 
87.0 
87-9 

88.9 
90  o 

91- I 
92.  2 

93-4 

94-7 

96.  2 
97-8 

99-5 
loi.  6 
104.  o 
106.8 

no.  4 
114.  9 
121.  o 
129.3 
141.3 


180.  o 


Hour 
Angle. 


h.  m. 


6  30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


4    00 

3     50 

40 

30 

20 
10 


3 

00 

2 

50 

40 

30 

20 

10 

2 

00 

1 

50 

40 

30 

20 

10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination  when  the  star  is  risinc  or  East  of  the  meridian,  the  tabulated  azimuths  ^^X^o^,^/.™^  North  to  East; 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Anglco 

Alt.    Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o    / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6 

40 

0  15.  6 

66.8 

0  42.  6 

66.0 

I  09.7 

65.  0 

I  36.  7 

64.  2 

6  40 

30 

I  54-7 

68.8 

2  21.  I 

67.9 

2  47-2 

67.  0 

3  13-4 

66.  I 

3  39-6 

6s-  2 

30 

20 

4  o2.  o 

69.8 

4  27.4 

68.9 

4  52-9 

68.0 

5  18.2 

67.1 

5  43-4 

66.2 

20 

10 

6  09.  8 

70.  8 

6  34.6 

69.9 

6  59.2 

68.9 

7  23.8 

68.0 

7  48-2 

67.1 

10 

6 

00 

8  18.6 

71.7 

8  42.7 

70.  8 

9  06.5 

69.9 

9  30.3 

69.  0 

9  53-9 

68.0 

6  00 

5 

50 

10  28.  I 

72.7 

10  51-  3 

71.8 

II  14.  5 

70.8 

II  37-5 

69.9 

12  00.  3 

68-9 

5  50 

40 

12  38.  I 

73-6 

13  00.  9 

72.7 

13  23.  3 

71.7 

13  45-  5 

70.  8 

14  07.  6 

69.8 

40 

30 

14  48.  8 

74-5 

15  10.9 

73.6 

15  32.  7 

72.  6 

15  54-  2 

71.  6 

16  15-4 

70.  6 

30 

20 

17  00.  2 

75-4 

17  21.  6 

74-  4 

17  42.  7 

73-5 

18  03.  5 

72.5 

18  24.  I 

71- S 

20 

10 

19  12.  0 

76.3 

19  32.  8 

75-3 

19  53-  2 

74-3 

20  13.  5 

73-3 

20  33.  2 

72.3 

10 

5 

00 

21  24.  3 

77-  I 

21  44-  6 

76.1 

22  04.  4 

75-  I 

22  23.  9 

74-  I 

22  43.  I 

73-  I 

5  00 

4 

50 

23  37-  I 

78.0 

23  56.  7 

77.0 

24  16.  4 

75-9 

24  35- 0 

74-9 

24  53-  2 

73-8 

4  50 

40 

25  50-  2 

78.8 

26  09.  5 

77.8 

26  28.  I 

76.7 

26  46.  4 

75-7 

27  04.  2 

74.6 

40 

30 

28  03.  7 

79-  7 

28  22.  5 

78.6 

28  40.  6 

77-  5 

28  58.  3 

76.4 

29  15-  5 

75-3 

30 

20 

30  17-  7 

80.  5 

30  36.  0 

79-4 

30  53-  6 

78-3 

31  lo-  7 

77.2 

31  27.2 

76.1 

20 

10 

32  31-9 

81.  4 

32  49-  7 

80.  2 

33   06.  8 

79-  I 

33   23.4 

77-9 

33  39-  2 

76.8 

10 

1 

00 

34  46.  4 

82.  2 

35  03-  9 

81.0 

35  20.  6 

79-9 

35  36-6 

78-7 

35  51-9 

77-5 

4  00 

3 

50 

37  01.  4 

83.0 

37  18.3 

81.8 

37  34.  5 

80.6 

37  50.  I 

79-  4 

38  04-  7 

78.  2 

3  50 

40 

39  16.4 

83-9 

39  33-  I 

82.7 

39  48.  8 

81.  4 

40  03.  8 

80.  I 

40  18.  I 

78.9 

40 

30 

41  31-7 

84.8 

41  47-9 

83-5 

42  03.  4 

82.2 

42  17.9 

80.9 

42  31-  5 

79-  6 

30 

20 

43  47-  I 

85-7 

44  03.  2 

84-3 

44  18.  2 

83-0 

44  32.3 

81.6 

44  45-  4 

80.  2 

20 

10 

46  02.  9 

86.6 

46  j8.  6 

85-2 

46  33-  0 

83-8 

46  47.  0 

82.3 

46  59-  4 

80.9 

10 

3 

00 

48  18.  5 

87.5 

48  34.  I 

86.0 

48  48.  5 

84-6 

49  01.  8 

83-1 

49  13-9 

81.6 

3  00 

2 

50 

50  34.  3 

88-5 

50  49-  7 

86.9 

51  03.8 

85-4 

51  16.9 

83-8 

51  28.4 

82.3 

2  50 

40 

52  50-3 

89- 5 

53  05.  7 

87.8 

53  19-5 

86.2 

53  32-  0 

84.6 

53  43-4 

83.0 

40 

30 

55  06.  2 

90-  5 

55  21.  5 

88.8 

55  35-  I 

87.1 

55  47-  5 

85.4 

55  58-  I 

83-7 

30 

20 

57  22.  I 

91.  6 

57  37-  5 

89.8 

57  51-0 

88.0 

58  03.  I 

86.2 

58  13-  5 

84-3 

20 

10 

59  38-  I 

92.8 

59  53-  3 

90.9 

60  06.  9 

89.0 

60  18.  9 

87.  0 

60  28.  7 

85.0 

10 

2 

00 

61  53-7 

94.  I 

62  09.  3 

92.  I 

62  22.  9 

90.  0 

62  34.  6 

87-9 

62  44.4 

8v7 

2  00 

1 

50 

64  09.  2 

95-6 

64  25.  0 

93-  4 

64  38.  6 

91.  I 

64  50-  5 

88.  8 

65  00.  0 

86.5 

1  50 

40 

66  24.  3 

97.2 

66  40.  7 

94.8 

66  54.  7 

92.  3 

67  06.  4 

89-7 

67  15-9 

87.2 

40 

30 

68  38.  9 

99.0 

68  56.  0 

96.4 

69  10.  3 

93-6 

69  22.  5 

90.9 

69  31-  5 

88.  I 

30 

20 

70  52.  7 

lOI.  I 

71  10.9 

98.  2 

71  26.  0 

95-3 

71  38-  2 

92.  I 

71  47-  5 

88.9 

20 

10 

73  05.  5 

103.7 

73  25.0 

100.  4 

73  41-0 

97-  0 

73  54-0 

93-5 

74  03.  2 

89.9 

10 

1 

00 

75  16.6 

106.  8 

75  38.  2 

103.  I 

75  55-  7 

99.2 

76  09.  6 

95-  2 

76  19-  5 

91.  0 

1  00 

0 

50 

77  25.  2 

III.  0 

77  49-  5 

106.  7 

78  09.  2 

102.  2 

78  24.  7 

97-4 

78  35-0 

92.4 

0  50 

40 

79  29-  7 

116.  5 

79  58-  0 

III.  5 

80  21.  2 

106.  0 

80  39.  I 

100.  3 

80  50.  9 

94-  I 

40 

30 

81  28.  0 

124-  3 

82  01.  5 

118.  6 

82  29.  5 

III.  9 

82  52.  0 

104-  7 

83  36.  0 

96.8 

30 

20 

83  II.  6 

136-3 

83  54-  I 

130.0 

84  31-  2 

122.  2 

85  00.  8 

112.  6 

85  20.  5 

lOI.  4 

20 

10 

84  29.  6 

154-7 

85  23-  I 

149.6 

86  13.4 

142.  I 

86  57-  9 

130-7 

87  30.  9 

113-2 

10 

0 

00 

85  0. 0 

180.  0 

86  0.0 

180.  0 

87  0. 0 

180.  0 

88  0.  0 

180.  0 

8g  0.  0 

180.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  arc  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

i 

Hour 
Angle. 

Hour 
Angle. 

I 

Alt. 

Az. 

Alt. 

Az. 

0 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6 

00 

0  00.  0 

90.  0 

1 

6    00 

5 

50 

2  16.  0 

91.  0 

I  50.6 

92.  0 

I  25.0 

92.9 

0  59-7 

93-8 

0  34.2 

94-7 

5    50 

40 

4  31-8 

92.  I 

4  06.3 

93-0 

3  40.9 

93-9 

3  15-2 

94.8 

2  49.6 

95-7 

40 

30 

6  47.7 

93-2 

6  22.  0 

94-1 

5  56.2 

95-0 

5  30.6 

95-9 

5  04.7 

96.8 

30 

20 

9  °3-  3 

94-3 

8  37-5 

95-2 

8  II.  7 

96.  I 

7  45-7 

97-0 

7  19-6 

97-9 

20 

10 

II  18.8 

95-4 

10  52.  8 

96-3 

10  26.  6 

97-2 

10  00.  4 

98.1 

9  34.0 

99.0 

10 

5 

00 

13  34- 0 

96.5 

13  07-  7 

97-4 

12  41.4 

98.3 

12  14.  8 

99-2 

II  48.  I 

100.  I 

5    00 

4 

50 

15  48.9 

97.6 

15  22.4 

98.5 

14  5S-  7 

99-5 

14  28.  8 

100.  4 

14  01.  6 

101.3 

4     50 

40 

18  03.  5 

98.7 

17  36.6 

99-7 

17  09.  6 

100.  6 

16  42.  3 

loi.  6 

16  14.  7 

102.5 

40 

30 

20  17.  6 

99.9 

19  50-  5 

100.  9 

19  22.  9 

loi.  8 

18  55-  I 

102.8 

18  27.  I 

103.7 

30 

20 

22  31.3 

lOI.  I 

22  03.  6 

102.  I 

21  35-7 

103.  I 

21  07.4 

104.  0 

20  38.  8 

105.0 

20 

10 

24  44.4 

102.  4 

24  16.  2 

103-4 

23  47-  7 

104.4 

23  18.9 

105-3 

22  49.3 

106  3 

10 

4 

00 

26  56.  8 

103-7 

26  28.  0 

104.  7 

25  59-  I 

105-7 

25  29- S 

106.  6 

24  59-  8 

107.  6 

4    00 

3 

50 

29  08.  5 

105.  I 

28  39.  2 

106.  I 

28  09.  5 

107.  I 

27  39-4 

108.  0 

27  08.  8 

109.  0 

3    50 

40 

31   19-3 

106.  5 

30  49-  3 

107.5 

30  19.0 

108.5 

29  48.  I 

109-5 

29  16.  9 

no.  5 

40 

30 

33  29-  I 

108.  0 

32  58.  5 

109.  0 

32  27.  2 

no.  0 

31  55-6 

III.  0 

31  23.6 

112.  0 

30 

20 

35  37-9 

109.5 

35  06.  4 

no.  6 

34  34.  4 

III.  6 

34  01.9 

112.  6 

33  28.9 

113-6 

20 

10 

37  45-  2 

III.  2 

37  12.9 

112.  3 

36  40.  0 

113- 3 

36  06.  5 

114- 3 

35  32-6 

"5-3 

10 

3 

00 

39  51-4 

112.  9 

39  17-9 

114.  0 

38  44.  I 

115.  I 

38  09.  5 

116.  I 

37  34-  6 

117.  I 

3    00 

Z 

50 

41  55-6 

114.  7 

41  21.  2 

115- 9 

40  46.  2 

117.  0 

40  10.  7 

118.  0 

39  34.  6 

119.  0 

2    50 

40 

43  58-2 

116.  7 

43  22.5 

117.9 

42  46.4 

118.  9 

42  09.5 

120.  0 

41  32.2 

121.  I 

40 

30 

45  58-4 

118.  8 

45  21.5 

120.  0 

44  44-  I 

121.  I 

44  06.  0 

122.  2 

43  27.2 

123.2 

30 

20 

47  56-2 

121.  I 

47   17-9 

122.3 

46  39-  2 

123.4 

45  59-6 

124.  5 

45  19-  5 

125-5 

20 

10 

49  51-0 

123.6 

49  II-  4 

124.  7 

48  31.0 

125.8 

47  50.0 

126.  9 

47  08.4 

128.0 

10 

2 

00 

51  42.6 

126.  2 

51  OI-3 

127.4 

50  19.  4 

128.5 

49  36-  8 

129.  6 

48  53-  6 

130.7 

2    00 

1 

50 

53  30-  2 

129.  I 

52  47-6 

130.3 

52  03.6 

131-- 4 

51  19-4 

132.5 

50  34-  5 

133-5 

1    50 

40 

55  13-  5 

132.2 

54  28.  6 

133-4 

53  43-  3 

134-5 

52  57-2 

135-6 

52  10.  6 

136.6 

40 

30 

56  51-4 

135-6 

56  04.  9 

136.7 

55  17-  5 

137-8 

54  29.  s 

138.9 

53  41-  2 

139-9 

30 

20 

58  23.  5 

139-3 

57  34-  7 

140.4 

56  45-  6 

141.  4 

55  55-  8 

142.4 

55  05.  6 

143-4 

20 

10 

59  48.  4 

143-3 

58  58-  0 

144.3 

58  06.  8 

145-  3 

57  15-  I 

146.3 

56  23.  I 

147.2 

10 

1 

00 

61  05.7 

147.6 

60  13.  0 

148.  6 

59  20.  0 

149-5 

58  26.  s 

150.4 

57  32.7 

151-3 

1    00 

0 

50 

62  13.8 

152.3 

61   19.  2 

153-  2 

60  24.  2 

154.0 

59  29-  0 

154.8 

58  33-  5 

155-6 

0    50 

40 

63  II.  6 

157-4 

62   15.  2 

15S.  I 

61   18.  7 

158.8 

60  21.8 

159-  5 

59  25.0 

160.  I 

40 

30 

63  58-  I 

162.  7 

63  00.  2 

163.  3 

62  02.  2 

163.9 

61  04.  I 

164.4 

60  05.  9 

164.9 

30 

20 

64  32.  2 

168.3 

63  33-  I 

168.7 

62  34.  I 

169.  I 

61  34.9 

169.4 

60  35.  9 

169.8 

20 

10 

64  53- 0 

174.  I 

63  53-2 

174-  3 

62  53-5 

174.5 

61  53-8 

174.7 

60  54.  0 

174.9 

10 

0 

00 

65     0.0 

180.  0 

64     0. 0 

180.  0 

63     0.0 

180.  0 

62     0. 0 

180.  0 

61     0. 0 

180.  0 

0     00 

In  N'orth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West, 
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106.  5 
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108.3 
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107.8 
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18  II.  5 
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108.5 
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109.9 

26  06.  7 
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115.  2 
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114.9 
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115.9 
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116.  8 
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32  55-4 

114.  6 
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117.5 
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126.  0 
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125.3 
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126.3 
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127.2 

40  05.  7 
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128.6 

42  33-  5 
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130.  5 
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45  43-  5 
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132.0 
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132.9 
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48  09.  9 

131-7 
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132.7 

46  40.  9 

133-7 

45  55-  5 

134.  6 

45  09-7 

135- 5 
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49  49-  I 

134.6 

49  03-  2 

13s- 5 

48  16.  8 

136.5 

47  30-  0 

137.4 

46  42.  6 

138-3 
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51  23.6 

137-6 

50  36.  0 

138.5 

49  48.  0 

139.  5 

48  59-  3 

140.4 

48  10.  4 

141- 3 
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52  52-4 

140.9 

52  03.  I 

141.  8 

51  13-2 

142.7 

50  23.  2 

143.  6 

49  32.  6 

144.4 
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144-3 

53  24-  0 

145.2 

52  32.  6 

146.  I 

51  40.  6 

146.9 

50  48.  5 

147-7 
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55  30-  8 

148.  I 

54  37-9 

148.9 

53  44-8 

149.7 

52  51-4 

150-5 

51  57-8 

151.  2 

10 
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152.8 

54  49-  6 

153-5 

53  54-  5 
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52  59-4 

154-9 
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56  41.9 

156.9 
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158.2 
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56  33-  3 
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55  35.5 
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59  07-  6 
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58  09.2 
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57  10-6 
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55  13.4 
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59  36.  6 
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58  37-  2 

170.4 
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170.7 
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175.2 
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In 

Nortl 

1  declination 

when  the  star  is  risii 

ig  or  East  of  the  meri 

dian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 

and  w 

henth 

e  star  is  sett 

ng  or  West  of  the  me 

ridian.  the  tabulated 

azimuths  are  reckoned  from  North  to  West. 

^ 

In 

Sontl 

ll  declination 

when  tV 

le  star  is  risii 

IK  or  Eas 

t  of  the  men 

dian.  th< 

i  tabulated  a 

zimuths 

are  reckoned 

from  So 

uthi 

to  East; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0       / 

0 

0       / 
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0       / 

0 

0       / 

0 

h.  m. 

5    40 

1 

i     0  15.  2 

lOI.  2 

5    40 

30 
20 
10 

2  28.  2 
4  40.  8 
6  52.9 

102.  2 
I03-3 
104.4 

2  01.  9 
4  14.2 
6  25.  6 

103. 1 

104. 2 
105.3 

I  35-7 
3  47-3 
5  58.2 

104.  0 

105.  I 

106.  2 

I  09.4 

3  20.5 

s  30.8 

104-9 

106.  0 

107.  I 

0  43-  I 
2  53-6 
5  03-2 

105.9 
106.  9 
108.  0 

30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

9  04.  I 
1  II  14-  7 
13  24.5 
IS  33-4 
17  41-  2 
19  48.  0 

105.  6 

106.  7 
107.9 
log.  2 
210.  s 
III.  8 

836.3 
10  46.  2 

12  55-  5 
15  03.  5 
17  10.  7 
19  16.  7 

106.  5 

107.  6 
108.8 
no.  I 

111.  4 

112.  7 

8  08.3 
10  17.7 
12  26.  2 
14  33-6 
16  40.  0 
18  45.  I 

107.4 
108.5 
109.7 

111.  0 

112.  3 

113.  6 

7  40.3 
9  48.9 
II  56.  7 
14  03.  4 
16  08.  9 
18  13.  2 

108.3 
109.4 
no.  6 
III.  9 
113.  2 
114-  5 

7  12.  I 
9  20.  I 
II  27.  0 
13  32.  9 
15  37-7 
17  41.  I 

109.  2 
no.  3 

111.  s 

112.  8 
114.  I 
115-4 

5    00 
4    50 
40 
30 
20 
10 

4     00 
3    50 
40 
30 
20 
10 

1 

I  21  53.  6 

23  57-9 
26  00.  7 
28  02.  0 

30  01.  3 

31  58.  7 

113.  2 

114.  6 
116.  I 

117-7 
119.  4 
121.  I 

21  21.  6 

23  24.9 
25  26.8 
27  26.  9 
29  25.3 
31  21.  s 

114.  I 

115.  6 
117.  I 
118  7 
120.  3 
122.  I 

20  49.  0 

22  51-5 
24  52.  4 

26  51.  6 
28  48.  9 
30  44-  I 

115.  0 

116.  s 

118.  0 

119.  6 
121.  2 
123.0 

20  16.  3 

22  17.  8 

24  17-  7 
26  15.9 
28  12.  0 
30  06.  I 

115- 9 

117.  4 

118.  9 
120.  5 
122.  I 
123.9 

19  43-  3 
21  43.  8 

23  42.  7 
25  39-  8 
27  34-  9 
29  27.  8 

116.  8 

118.  3 

119.  8 
121.  3 
123.0 
124.7 

4    GO 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

33  53-  9 
1  35  46.  8 
1  37  36.  8 
■  39  23.  9 

41  07.  7 

42  47-  7 

123.0 
125.  0 
127.  0 
129.  I 
131-  4 
133-8 

33  15-7 

35  07.  2 

36  56.  I 
38  41-  7 
40  24.  I 
42  02.  5 

123.9 

125-9 
127.9 

130.0 

132.3 

134-7 

32  36.  9 
34  27.  2 

36  14-7 

37  59-0 
39  40.  0 
41   17.  I 

124.  8 
126.  7 
128.8 
130.9 

^33-  2 
135-6 

31  57-8 
33  46-9 
35  32- 0 

37  16.  I 

38  55-  6 
40  31.  2 

125-7 
127.  6 
129.7 
131.  8 
134-  I 
136.5 

31   18.2 

33  05.  9 

34  50-  8 
36  32.  6 

38  10.  7 

39  45-  0 

126.6 
128.  5 
130.  6 
132.7 
134-9 
137-3 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

44  23.  5 

45  54-  9 

47  21.  I 

48  41-  8 
!  49  56.  I 

1  51  03- 9 

1 

136.4 
139.2 
142.  I 
145-2 
148.4 

151-9 

43  37-  I 

45  06.  8 

46  31.  6 

47  50-  5 

49  03.  6 

50  09.  6 

137-3 
140.  I 
142.9 
146.  0 
149.2 
152.  6 

42  50.  I 

44  18.  3 

45  41.  5 

46  59.  0 

48  10.  5 

49  15-  2 

138.2 
140.9 

143-7 
146.7 
149.9 
153-2 

42  02.  6 

43  29.  5 

44  51-  I 

46  07.  2 

47  17-  2 

48  20.  6 

139.0 
141.  7 

144-5 
147-5 
150.  6 

153-  8 

41  14.9 

42  40.  2 

44  00.  4 

45  15-  I 

46  23.  7 

47  25-  8 

139.8 
142.5 
145-3 
148.  2 
151.  2 
154-4 

2    00 
1     50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

i  52  04.  I 
52  56.4 
43  40.  I 
54  14-  7 
54  39-  7 
54  55-  0 

155-5 
159-3 
163.  2 

167.3 
171-5 

175-7 

51  08.  6 

51  59-4 

52  42.  2 

53  15-9 
53  40.4 

53  55-  I 

156.  I 
159-8 

163-7 
167.7 

171-7 
175-8 

50  12.  9 

51  02.  6 

51  44-  2 

52  17-  I 
52  40-  9 
52  55-2 

156.7 
160.  3 
164.  I 
168.0 

171-9 
176.  0 

49  16.9 

50  05.  5 

50  46.  I 

51  18.  I 
51  41-4 
51  55-3 

157.3 
160.8 

164.5 
168.3 
172.  I 
176.  I 

48  20.  8 

49  08.  4 

49  47-  9 

50  19.  I 
50  41.  8 
50  55-  4 

157-8 
161.  3 
164.9 
168.6 
172.3 
176.  2 

1     00 
0     50 

10 

30 

20 

10    . 

0    00 

55    0.0 

180.0 

54    0.0 

180.  0 

53     0.0 

180.0 

52     0. 0 

180.0 

51     0. 0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  arc  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19= 

1 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

30 

o  i6.  8 

106.  7 

S 

30 

20 

2  26.  6 

107.8 

I   S9-6 

108.  7 

I  32.  5   109.  6 

I  OS- 5 

no.  5 

0  38.  5    III.  4 

20 

10 

4  35-7 

108.  9 

4  07.9 

109.  8 

3  40.  I 

no.  7 

3  12.5 

in.  6 

2  44 

7    112.5 

10 

5 

00 

6  43.8 

no.  0 

6  15.4 

no.  9 

5  46.9 

III.  8 

5  18.3 

112.  7 

4  49 

8    113.  6 

5 

00 

4 

50 

8  51.  I 

III.  2 

8  21.9 

112.  I 

7  52.6 

113.  0 

7  23.4 

113- 8 

653 

8 

114.  7 

4 

50 

40 

10  57-  3 

112.  4 

10  27.  3 

113- 3 

9  57-2 

114.  2 

9  27.0 

115.  0 

8  56 

7 

115- 9 

40 

30 

13  02.  4 

113.  6 

12  31.  6 

114.  5 

12  00.  7 

115- 4 

II  29.  6 

116.  3 

10  58 

3 

117.  I 

30 

20 

15  06.  3 

114.  9 

14  34-  7 

115.8 

14  02.  8 

116.  7 

13  30.  8 

117.  6 

12  58 

6 

118.  4 

20 

10 

17  08.  8 

116.  3 

16  36.  3 

117.  2 

16  03.  5 

118.  0 

15  30.  6 

118.9 

14  57 

3    119-  7  1 

10 

4 

00 

19  10.  I 

117.  7 

18  36.  5 

118.  6 

18  02.  7 

119.  4 

17  28.  8 

120.3 

16  54 

6    121.  I  1 

4 

00 

3 

50 

21  og.  6 

119.  I 

20  35-  I 

120.  0 

20  00.  3 

120.8 

19  25.  4 

121.  7 

18  50 

I 

122.5  1 

3 

50 

40 

23  07-  5 

120.  6 

22  31.9 

121.  s 

21  56.  0 

122.  4 

21  20.  0 

123.  2 

20  43 

6 

124.  I  1 

40 

30 

25  03.  s 

122.  2 

24  26.  8 

123.  I 

23  49-  8 

124.  0 

23  12.  7 

124.  8 

22  35 

2 

125-7 

30 

20 

26  57.  s 

123.9 

26  19.  7 

124.8 

25  41.  S 

125.  6 

25  03.  2 

126.5 

24  24 

5 

127-3 

20 

10 

28  49.  I 

125.7 

28  10.  I 

126.5 

27  30.9 

127.3 

26  51.  2 

128.  2 

26  n 

4    129.  0  1 

10 

3 

00 

30  38.  4 

127.5 

29  58.  2 

128.3 

29  17.  6 

12*9.  2 

28  36.  S 

130.0 

27  55 

6    130.  8  1 

3 

00 

3 

50 

32  24.  8 

129.4 

31  43.  4 

130.  2 

31  01.  6 

131.  I 

30  19.  5 

131.9 

29  37 

0 

132.7 

2 

50 

40 

34  08.  S 

131-4 

33  25.  7 

132.3 

32  42.  4 

133-  I 

31  59-  I 

133.9 

31  15 

3 

134.7 

40 

30 

35  48.  8 

133-5 

35  04.  6 

134.4 

34  20.  I 

135-2 

33  35-  4 

136.0 

32  50 

2 

136.8 

30 

20 

37  25.  s 

135-8 

36  40. 

0 

136.6 

35  54-1 

137-4 

35  08.  0 

138.2 

34  21 

4 

138.9 

30 

10 

38  58.  3 

138.  I 

38  ir. 

4 

138.9 

37  24.  I 

139-7 

36  36.  6 

140.5 

35  48 

7 

141.  2 

10 

2 

00 

40  26.  9 

140.  6 

39  38. 

6 

141-4 

38  49.  8 

142.  I 

38  00.  9 

142.9 

37  II 

7 

143-6 

2 

00 

1 

50 

41  so.  8 

143-2 

31  oo- 

9 

144.  0 

40  10.  9 

144-7 

39  20,6 

145.4 

3830 

0 

146.  I 

i 

50 

40 

43  09.  5 

146.  0 

42  18.  4 

146.7 

41  26.  8 

147-4 

40  35-  I 

148.  I 

39  43 

2 

148.7 

40 

30 

44  22.  8 

148.9 

43  30.  I 

149.5 

42  37-  4 

150.  2 

41  44.  4 

150.8 

40  51 

2 

151.4 

30 

20 

45  30.  0 

151-9 

44  36.  I 

152.  5 

43  41-  9 

153-  I 

42  47.  6 

153.  7 

41   53 

2 

154.3 

20 

10 

46  30.  8 

155-0 

45  35-  5 

155-7 

44  40.  I 

156.  2 

43  44-8 

156-  7 

42   49 

I 

157.2 

10 

1 

00 

47  24.6 

158.3 

46  28.  3 

158.8 

45  31-  7 

159-3 

44  35-2 

159.8 

43  38 

4 

160.  2 

1 

00     1 

0 

50 

48  II.  I 

161.  7 

47  13.  7 

162.  2 

46  16.  I 

162.  6 

45  18.  7 

163.  0 

44  21 

0 

163.3 

0 

50 

40 

48  49.  8 

i6s.  2 

47  51-4 

165.6 

46  53-  0 

166.  0 

45  54-  5 

166.3 

44  56 

2 

166.6 

40 

30 

49  20.  2 

168.8 

48  21.  I 

169.  I 

47  22.  I 

169.4 

46  23.  0 

169.  6 

45  23 

9 

169.9 

30 

20 

49  42.  3 

172.  5 

48  42.  6 

172.7 

47  43-  0 

172.9 

46  43.  4 

173-  I 

45  43 

9 

173.2 

20 

10 

49  55-  6 

176.  2 

48  55-  7 

176.3 

47  55-  8 

176.4 

46  55-  9 

176.5 

45  56 

0 

176.6 

10 
00 

0 

00 

SO     0.0 

180.  0 

49     0.  0 

180.  0 

48     0.  0 

180.  0 

47     o-  0 

I  So.  0 

46     0.  0 

180.  0 

0 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  risinc  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  arc  reckoned  from  t^outh  to  West. 
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Hour 
Angle. 


h.  m. 


5    30 
10 

5  00 
4  50 
40 
SO 
20 
10 

4    00 

3    50 

40 

•    30 

20 

10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


20" 


Alt. 


o  / 


O   II.  5 
2     16.  7 

4    21.  I 

6  24.  2 

8  26.  2 

10  26.  8 

12  26.  2 

14  24.  o 

16  20.  I 
18  14-6 

20  07.  I 

21  57-3 
23  45-  5 
25  31-2 

27  14.  2 

28  54.2 

30  31- 

32  04. 

33  34- 
35  OO' 


Az. 


21° 


112.  3 
113-4 

114-  5 

115.  6 

116.  8 
118.  o 

119- 3 
120.  6 


122.  o 

123.4 
124.9 
126.  5 

128.  I 

129.  8 

131.  6 
133-5 
135- 5 
137-6 

139-  7 
142.  o 


36  22.  2 

37  39-  2 

38  58.  I 

39  57-6 

40  58.  6 

41  53-2 

42  41.  6 

43  25.  2 

43  57-6 

44  24-  7 
44  44-3 
44  56-  I 


144. 
146. 
149. 
152- 


45 


0.0 


154.8 
157-7 

160.  7 

163-  7 
166.  9 
170.  I 

173-  4 
176.7 


Alt. 


o  /  o 


48.9 


52-4 

54-7 
55-8 
_    55-4 
II  53-8 
13  50-  5 


3 
5 
7 
9 


180.  o 


15  45-6 
17  38-  8 
19  3°-  2 
21  19.3 

23  06.  3 

24  50.  7 

26  32.  5 

28  II.  2 

29  47.  o 

31  19.  2 

32  47-  8 

34  12.3 

35  32-6 

36  48.  2 

37  58-9 

39  04-  2 

40  03.  9 

40  57-  5 

41  44.8 

42  25.4 

42  59.  I 

43  25.  6 
43  44-7 
43  56-2 


Az. 


22= 


114.  2 

II5-3 

116.  4 

117.  6 

118.  9 

120.  2 

121.  5 

122.  9 
124.3 
125.8 
127.4 
129.  o 
130.7 

132-5 
134-3 
136-3 
138.8 
140.4 
142.7 

145- o 
147.4 

150.0 

152.6 

155-3 
158.2 

161.  I 

164.  I 

167.  2 

170-3 

173-  5 
176.7 


44     o.  o 


Alt. 


180.  o 


Az. 


I  21.  o 


3  23.  S 

5  24-9 
25.0 

23-7 
II  21.  o 
13  16.7 


7 
9 


15  01.8 

17  02.  9 

18  53-  I 
20  41.  I 
22  26.  8 

24  09.  8 

25  50-  5 
27  27.  9 

29  02.  3 

30  33-  2 

32  00.4 

33  23.7 

34  42.  6 

35  56-  8 

37  06.  3 

38  10.  4 

39  08.  8 

40  01.  4 

40  47.  7 

41  27.5 

42  00.  5 
42  26.3 
42  45.  o 
42  56.2 


23° 


115.  I 

116.  2 

117- 3 

118.  5 

119.  8 
121.  o 
122.3 

123.7 

125.  I 

126.  6 
128.2 
129.  8 
131-5 

133-3 
135- I 
137.0 

139- I 
141.  2 

143-4 

145-7 
148.  I 

150.6 

153-2 

155-9 
158.6 

161.  5 
164.5 

167-5 
170.  6 

173-  7 
176.8 


43 


o.  o 


Alt. 


o  / 


180.  o 


Az. 


24= 


o  S3- I 

2  54-7 
4  55-2 
6  54-2 
8  51.9 
10  48.  2 
12  42.  8 

14  35-8 
16  26.8 
18  15.8 

20  02.  6 

21  47-  I 
23  29.  I 

25  08.  2 

26  44.  5 

28  17.5 

29  47. 1 

31  12-  9 

32  34-9 

33  52-4 

35  05-  5 

36  13-  5 

37  i6-  5 

38  13-  8 

39  05-  3 

39  50-  7 

40  29.  6 

41  01.  8 
41  27.  2 
41  45-  4 
41  56-3 


116.  o 

117.  I 

118.  2 

119.  4 

120.  6 

121.  8 

123.  I 

124.  5 
125.9 
127.4 
129.  o 
130.6 
132-3 

134.0 
135-8 
137-8 
139.8 
141.  9 
144.  I 

146.3 
148.7 
151.  2 

153-7 
156.4 

159- I 

161.  9 

164.8 
167.8 
170.8 
173-8 
176.9 


o.  o 


Alt. 


Az. 


180.  o 


o  25.2 

2  25.  8 
4  25.2 
6  23.4 
8  20.  I 

10  15-3 
12  08.  7 

14  CO.  6 

15  50-4 
17  38-  4 
19  23.9 

21  07.  2 

22  47.  8 

24  25.8 

26  00.  7 

27  32-4 

29  00.  6 

30  25.2 

31  45-7 

33  02-  I 

34  13-8 

35  20.  7 

36  22.  4 

37  i8.  6 

38  09.1 

38  53-  5 

39  31-6 

40  03.  7 
40  27.9 
40  45.  8 
40  56.  4 


116.  9 


118. 
119. 
120. 
121. 
122. 
124. 


125-4 
26.8 
128.3 
129.  8 
131-4 
133- I 


134- 
136- 
138- 
140. 
142 


144.8 

147.0 

149-3 
151.  8 

154-3 
156.9 

159-6 

162.3 
165.  2 
168.  I 
171.  o 
174.0 
177.0 


41     o.  o 


Hour 
Angle. 


h.  m. 


180.  o 


5     20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  Tjast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6     00 

o  oo.  o 

90.  0 

0  26.3 

89.1 

0  52.6 

88.2 

I  18.9 

87-3 

I  45-1 

86.4 

6    00 

5     50 

2    14.8 

91.  I 

2  41.  2 

90.  2 

3  07-3 

89-3 

3  33-6 

88.4 

3  59-8 

87-5 

5     50 

40 

4  29.  6 

92.  2 

4  55-9 

91-3 

S  22.2 

90.4 

5  48.4 

89-5 

6  14.5 

88.6 

40      1 

30 

6  44.  2 

93-3 

7  10.  6 

92.4 

7  36-9 

91-5 

8  03.2 

90.  6 

8  29.  2 

89.7 

30      1 

30 

8  57-7 

94.4 

9  25-3 

93-5 

9  51-7 

92.  6 

10  18.  0 

91.7 

10  44.  0 

90.8 

20      1 

10 

II  13.0 

95-5 

II  39.8 

94.6 

12  06.  3 

93-7 

12  32.  8 

92.8 

12  58.9 

91.9 

10 

5     00 

13  27.  I 

96.7 

13  54- 0 

95-8 

14  20.  7 

94-9 

14  47-  3 

93-9 

15  13-5 

93-0 

5     00 

4     50 

15  40.  8 

97-9 

16  c8.  I 

96.9 

16  35-  0 

96.  0 

17  01.  8 

95- 0 

17  28.  2 

94.  I 

4     50 

40 

17  54-  I 

99.  I 

18  21.  7 

98.  I 

18  48.  9 

97-2 

19  15-9 

96.  2 

19  42.  5 

95-3 

40     1 

30 

20  07.  0 

100.3 

20  34.  9 

99-3 

21  02.  4 

98.4 

21  29.  7 

97-4 

21  56.  6 

96-5 

30     1 

20 

22  19.  5 

loi.  6 

22  47.  7 

100.  6 

23  15-6 

99-7 

23  43-  2 

98.7 

24  10.  3 

97-7 

20 

10 

24  31.2 

102.  9 

24  59-  9 

lOI.  9 

25  28.  2 

100.  9 

25  56-  2 

99-9 

26  23.  8 

98.9 

10 

4     00 

26  42.  3 

104.  2 

27  II.  5 

103.  2 

27  40.3 

102.  2 

28  08.  8 

lOI.  2 

28  36.  7 

100.  2 

4     00 

3     50 

28  52.6 

105.  6 

29  22.  4 

104.  6 

29  51-7 

103.6 

30  20.  7 

102.  6 

30  49-  2 

loi.  6 

3     50 

40 

31  02.0 

107.  I 

31  32-4 

106.  I 

32  02.4 

105.  0 

32  31-9 

104.  0 

33  00-  8 

103.0 

40 

30 

33  IO-3 

108.6 

33  41-  5 

107.  6 

34  12.  I 

106.5 

34  42.  2 

105-5 

35  "-8 

104.4 

30 

20 

35  17-5 

no.  2 

35  49-  5 

109.  2 

36  20.  8 

108.  I 

36  51-7 

107.  0 

37  21.9 

106.  0 

20 

10 

37  23.3 

III.  9 

37  56.2 

no.  9 

38  28.  3 

109.8 

39  00-  I 

108.7 

39  31-0 

107.  6 

10 

3     00 

39  27.6 

113- 7 

40  01.  4 

112.  6 

40  34-  5 

III.  5 

41  07.  I 

no.  4 

41  38.9 

109.3 

3     00 

3     50 

41  30.  2 

115.  6 

42  04.  9 

114-  5 

42  39-  I 

113- 4 

43  12.8 

112.  2 

43  45-  5 

in.  I 

2     50 

40 

43  3°-  8 

117.  6 

44  06.7 

116.  5 

44  42.2 

115- 4 

45  16.6 

114.  2 

45  50-4 

113-0 

40 

30 

45  29.  0 

119.  7 

46  06.  2 

118.  6 

46  42.  6 

117- 5 

47  18.  5 

116.  3 

47  53-6 

115.  I 

30 

30 

47  24.  8 

122.  I 

48  03.  3 

120.  9 

48  41.  2 

119.  8 

49  18.  2 

118.  5 

49  54-  5 

117- 3 

20 

10 

49  17-4 

124.5 

49  57-4 

123.4 

50  36.  8 

122.  2 

51  15-4 

120.  9 

51  53-  I 

119.  7 

10 

3     00 

51  06.  7 

127.  2 

51  48.3 

126.  I 

52  29.  I 

124.9 

53  09.  3 

123.6 

53  48.  5 

122.  4 

2     00 

1     50 

52  52-0 

130.  I 

53  35-  2 

129.  0 

54  17-8 

127.8 

54  59-  6 

126.5 

55  40.  6 

125-2 

1     50 

40 

54  32-  8 

133-2 

55  17-9 

132.  I 

56  02.  0 

130.9 

56  45-  8 

129.7 

57  28.  5 

128.4 

40 

30 

56  08.  I 

136.6 

56  55-  I 

135-  5 

57  41-  4 

134-3 

58  27.0 

133- I 

59  II- 8 

131-8 

30 

30 

57  37-6 

140.3 

58  26.  6 

139.2 

59  14-8 

138.  I 

60  02.  4 

136.9 

60  49-  3 

135-6 

20 

10 

59  oo-o 

144-3 

59  50-  9 

143.2 

60  41.  2 

142.  I 

61  31.0 

141.  0 

62  20.  I 

139.8 

10 

1     00 

60  14.  8 

148.6 

61  07.6 

147.6 

61  59.9 

146.  6 

62  51.8 

145-5 

63  43-  0 

144-3 

1     00 

0    50 

61  20.  5 

153-2 

62  15.  0 

152-3 

6s  09.  2 

151-4 

64  03.  4 

150.4 

64  56-9 

149.4 

0    50 

40 

62  16.  I 

158.  I 

63  12.  6 

157-4 

64  08.  7 

156.6 

65  04.  6 

155-7 

66  00.  0 

154-8 

40 

30 

63  00.  7 

163-3 

63  58.  6 

162.  7 

64  56.  4 

162.  I 

65  53-  9 

161.  4 

66  51.4 

160.  7 

30 

30 

63  33-  4 

168.  7 

64  32.  4 

168.3 

65  3^-3 

167.9 

66  30.  3 

167.4 

67  29.  0 

166.  9 

20 

10 

65  53-3 

174-3 

64  53- 1 

174.  I 

65  52-  8 

173-9 

66  52.  5 

173-  6 

67  52.2 

173-4 

10 

0     00 

64     0. 0 

180.  0 

65     0. 0 

180.  0 

66     0. 0 

180.  0 

67     0. 0 

180.  0 

68     0.0 

180.  0 

0     00 

In  North  declination,  when  the  star  is  risinpr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  26°.     DECLINATION  SAME  NAME  AS  LATITUDE.  269 


Hour 
Angle. 


h.  m. 


G     10 

6  00 
5  50 
40 
30 
20 
10 

5    00 

4:  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


2 
1 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


Alt. 


2  II.  4 
4  25.9 
6  40.5 

8  55-3 
II  10.  I 

13  24-9 

15  39-  7 
17  54-  4 
20  08.  9 
22  23.  2 

24  37-  2 
26  50.  9 

29  04.  2 

31  17-  I 
33  29.3 
35  40.  9 
37  51-  6 
40  01.  5 

42  10.  I 

44  17-  6 

46  23.  6 

48  28.  I 

50  30.  I 

52  30-  o 

54  27.0 
56  20.  8 

58  10.  6 

59  55-  9 
61  35-  5 
63  08.  6 


Az. 


,64  33-  8 

143-  I 

65  50.  2 

148.  2 

66  55.  4 

I. S3-  8 

67  48.  s 

159- 9 

68  27.  7 

166.3 

68  SI.  9 

173-  I 

69     o.  o 


85-5 
86.6 

87.7 
88.8 

89.9 

91.  o 

92.  I 
93-  2 
94.3 
95-  5 
96.7 
97-9 

99.  2 
100.  s 
loi.  9 
103.  4 
104-  9 
106.  4 

108.  I 

109.  I 
III.  8 

113- 9 
116.  I 
118.  4 

121.  I 

123.9 
127.  o 

130.5 
134-3 
138.  5 


Alt. 


180.  o 


o  23.5 

2  37-6 
4  51-9 
7  06.5 
9  21.  I 

II  35-9 
13  50- 8 

16  05.  S 
18  20.  2 
20  34.  9 
22  49.  4 

25  03-  7 
27  17.  8 

29  31-  4 
31  44-  6 
33  57-3 
36  09.  3 
38  20.  7 
40  31-3 

42  40.  7 
44  49-  I 
46  56.  I 

49  oi-  5 
51  04-9 
S3  06.  2 

55  04.  8 

57  00.  2 

58  52-  o 
60  39.  I 

62  21.  o 

63  56.  S 

65  24.  I 

66  42.  6 

67  50-  4 

68  45-  2 

69  26.  3 
69  SI-  5 


Az. 


83.5 

84.6 

8S-7 
86.8 
87.8 
88.9 
90.  o 


70    o.  o 


91.  I 

92.  2 

93-4 
94.  5 
95-7 
96.9 

98.  2 

99-5 
100.  9 
102.3 
I03-7 
105.3 


107.  o 

108.  7 
no.  6 
112.  6 
114.  8 
117.  I 

119.  7 
122.  s 
125-6 
129.  I 
132.9 
137-  I 

141.  8 
147.  o 
152.  8 
159-0 

165-7 
172.8 


Alt. 


o  / 


o  so.  o 


3 
5 
7 
9 


03-  7 
17.9 
32.  2 

46.9 
12  01.  5 
14  16.3 


180.  o 


16  31.  I 

18  45-  9 
21  00.  6 

23  15-3 
25  29.  7 
27  43-9 

29  57-9 
32  II.  5 
34  24.  6 
36  37-2 
38  49-  I 
41  00.  3 

43  10.  5 

45  19-  7 

47  27.  6 

49  34-  I 

SI  38-  8 

S3  41.  4 

55  41.4 
57  38.  5 
59  32.  I 
61  21,  3 

63  OS-  3 

64  43-  3 

66  13.3 

67  34-  5 

68  44-  6 

69  42.  o 

70  24.  6 
70  51-  I 


Az. 


71     0.0 


82.6 

83.7 
84.8 

85-9 
86.9 
88.0 

89.  I 

90.  2 
91-3 
92-  4 
93- S 
94-7 
95-9 

97.  2 

98.4 

99.8 

loi.  2 

102.  6 

104.  2 

105.8 

107-  5 
109.3 

III-  3 
113-  5 
115- 8 

118.  3 
121.  I 
124.  2 
127.  6 
131-4 
13s- 7 

140.4 
145-7 
151-  6 
158.  I 
165.  o 
172.  4 


8° 


Alt. 


I  16.3 

3  29.9 

5  43-8 

7  58-0 

10  12.  3 

12  27.  o 

14  41.  6 

16  56.  s 

19  II- 3 
21  26.  I 

23  40.  8 
25  55-4 
28  09.  8 

30  24.  I 
32  37-9 
34  51-4 
37  04.4 
39  16.9 
41  28.  6 

43  39-  6 
45  49-  5 
47  58.  4 
50  OS-  9 
52  II.  7 
54  15-6 


56  17- 
58  16. 
60  II. 

62  02. 

63  49- 
65  29. 


180.  o 


67  02.  I 

68  25.  7 

69  38.  7 

70  38.  2 

71  23-0 
71  50.  7 


Az. 


72     0.0 


81.7 

82.8 
83.9 
84.9 
86.0 

87.1 

88.  I 

89.  2 

90-3 
91.4 
92.  6 

93-7 
94-9 

96.  I 

97-4 

98.7 

100.  o 

loi.  s 

103.0 

104.  6 
106.3 
108.  I 
no.  o 
112.  I 
114-  4 

116.  9 
119.  6 
122.  7 
126.  I 
129.9 
134-  I 

138.9 
144.  4 

150.4 
157.0 

164-3 
172.  o 


Alt. 


I  42.  6 


3 
6 
8 


55-9 
09.  6 

23-5 
10  37-  7 

12    S2.  I 

15  06.  8 

17  21.4 
19  36.  3 
21  51-0 
24  05.  8 
26  20.  s 
28  35-  I 

30  49-  5 
33  03-  8 
17-5 
30-9 
39  43-  8 
41  56.3 


35 
37 


180.  o 


44  07.8 
46  18.  s 
48  28.  2 
50  36.  7 
52  43-  6 
54  48.  7 

56  51-7 
58  52.3 
60  49.  4 
62  42.  7 

64  31-3 

66  14.  2 

67  49.  5 

69  16.  2 

70  31-7 

71  34- o 

72  20.  9 
72  so.  2 


Az. 


73     0.0 


80.8 

81.9 
83.0 
84.  o 

85- I 
86.1 
87.2 


88. 
89. 
90. 
91. 
92. 
93- 


95-  I 
96.3 
97-  6 
98.9 
100.  3 
loi.  8 

103- 3 
105.  o 
106.8 
108.  7 
no.  7 
112.  9 

IIS- 4 
118.  I 
121.  I 

124-  S 
128.3 

132.  5 

137.4 
142.9 

149-0 

155-9 
163-5 
171.  6 


180.  o 


Hour 
Angle. 


h.  m. 


6    10 


00 
50 
40 
30 
20 
10 


5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  Eastr 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o    / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6  30 

0  23.2 

77-9 

0  49,9 

77-0 

I  16.  6 

76.1 

I  43-3 

75-2 

I 
1 

i  6 

20 

10 

2  09.  O 

79- 9' 

2  35-3 

79.0 

3  01.7 

78.1 

3  27.8 

77-2 

3  54.0 

76.3 

10 

6  00 

4  21.9 

81.0 

4  47-9 

80.  I 

5  ^3-S. 

79.2 

S  39-6 

78.3 

6  05.3 

77-4 

6 

00 

5  50 

6  35-2 

82.1 

7  00.  9 

81.2 

7  26.4 

80.  2 

7  SI- 8 

79.3 

8  17.8 

78.4 

5 

50 

40 

8  49.  0 

83.1 

9  14-3 

82.  2 

9  39- S 

81.3 

10  04.  5 

80.4 

10  29.  4 

79-4 

40 

30 

II  02.  9 

84.  2 

II  27.  9 

83.2 

II  52.9 

82.3 

12  17.7 

81.4 

12  42.  I 

80.4 

30 

20 

13  17.2 

85.2 

13  42.  0 

84.  2 

14  06.  7 

83-3 

14  31-  I 

82.4 

14  55-  3 

81.  s 

20 

10 

15  31-7 

86.3 

15  56.  3 

85.3 

16  20.  8 

84-4 

16  44.9 

83-4 

17  08.  8 

82.  5 

10 

5    00 

17  46.  3 

87.3 

18  10.  8 

86.4 

18  35-  I 

85-4 

18  58.  9 

84-4 

19  22.  6 

83-5 

5 

00 

4  50 

20  00.  9 

88.4 

20  25.  4 

87.4 

20  49-  S 

86.5 

21  13.  I 

85-5 

21  36.  6 

84- 5 

4 

50 

40 

22  15.  8 

89-5 

22  40.  2 

88.5 

23  04.  2 

87-5 

23  27.  7 

86.5 

23  50.9 

85- S 

i 

40 

30 

24  30.  6 

90.  6 

24  54-9 

89.6 

25  18.9 

88.6 

25  42.3 

87-5 

26  OS-  4 

86.5 

1 

30 

20 

26  45.  4 

91.7 

27  09.  8 

90.7 

27  33-  7 

89.6 

27  57-  I 

88.6 

28  20.  I 

87-5 

1 

20 

10 

29  00.  2 

92.8 

29  24.  5 

91.  8 

29  48.  6 

90.7 

30  II.  9 

89.7 

30  34-  7 

88.6 

10 

4  00 

31  14.7 

94.0 

31  39-  2 

92.9 

32  03.3 

91.  8 

32  26.  7 

90.  8 

32  49.  6 

89.7 

4 

00 

3  50 

33  29.0 

95-2 

33   53-  8 

94.  I 

34  18.  0 

93-0 

34  41-4 

91.9 

35  03.  7 

90.8 

3 

50 

40 

35  43-  2 

96.5 

36  08.  2 

95-4 

36  32.6 

94-  2 

36  56.  2 

93-1 

37  19-  2 

91.9 

40 

30 

37  56-9 

97.8 

38  22.  3 

96.6 

38  46.  9 

95-5 

39  10-  8 

94-3 

39  33-  8 

93-1 

30 

20 

40  10.  3 

99.  I 

40  35-  9 

98.0 

41  00.  9 

96.7 

41  25.0 

95-5 

41  48.  4 

94-3 

20 

10 

42  23.  2 

100.  6 

42  49.  2 

99.4 

43  14-  6 

98.  I 

43  39-  0 

96.9 

44  02.  8 

95-6 

10 

3  00 

44  35-  2 

102.  I 

45  02.  0 

100.8 

45  27.9 

99-5 

45  52-  7 

98.2 

46  16.  8 

96.9 

3 

00 

2  50 

46  46.  8 

103- 7 

47  14- 0 

102.  4 

47  40.  4 

lOI.  I 

48  OS.  8 

99-7 

48  30.  3 

98.3 

2 

50 

40 

48  57-  2 

105.4 

49  25.  3 

104.  I 

49  52-  5 

102.  7 

50  18.  4 

lOI.  3 

50  43-  5 

99-9 

40 

30 

51  06.  6 

107.3 

51  35-3 

I  OS-  9 

52  03.  4 

104.  5 

52  30.  I 

103.  0 

52  55-9 

loi.  5 

30 

20 

53   14-6 

109.3 

53  44-6 

107.8 

54  13-  5 

106.3 

54  41-  I 

104.  8 

55  07.  7 

103-3 

20 

10 

55  21.0 

III.  5 

55  52.  I 

109.9 

56  22.  I 

108.  4 

56  50.  8 

106.  8 

57  18.  5 

105-3 

10 

2  00 

57  25.3 

113- 9 

57  57-9 

112.  3 

58  29.  3 

no.  7 

58  59-  2 

109.  0 

59  27.  8 

107-3 

2 

00 

1  50 

59  27.  5 

116.  5 

60  01.  3 

114.  9 

60  34.  2 

113.  2 

61  OS-  5 

III.  4 

61  35-  7 

109.  6 

1 

50 

40 

61  26.  5 

"9-5 

62  02.  4 

117.8 

62  37.0 

116.  0 

63  09.  9 

114.  2 

63  41-  6 

112.  3 

40 

30 

63  21.  9 

122.  8 

63  59-  7 

121.  0 

64  36.  4 

119.  2 

65  II- 4 

117- 3 

65  45-  0 

"5-3 

30 

20 

65  12.8 

126.  5 

65  53-  I 

124.  7 

66  32.  0 

122.  9 

67  09.  3 

120.  9 

67  45-  I 

118.  8 

20 

10 

66  58.  2 

130.8 

67  40.  8 

129.  0 

68  22.  6 

127.  I 

69  02.  8 

125.  0 

69  41.  0 

122.  8 

10 

1  00 

68  36.  4 

135-7 

69  22.  2 

133-9 

70  06.  6 

131-9 

70  49-  7 

129.8 

71  31-2 

127.  6 

1 

00 

0  50 

70  06.  0 

141.  2 

70  54.  6 

139-4 

71  42.4 

137-6 

72  29.  0 

135- S 

73  14- 0 

133-3 

0 

50 

40 

71  24.  5 

147-  6 

72  16.  5 

145- 9 

73  07.  7 

144.2 

73  57-  5 

142.  2 

74  46.  6 

140.  I 

40 

30 

72  2g.  6 

154- 7 

73  24.  7 

153-  3 

74  19-  0 

151.  8 

75  12.8 

150.0 

76  05.  5 

148.2 

30 

20 

73  18.9 

162.  6 

74  16.  5 

161.  6 

75  13-7 

160.5 

76  10.  6 

159-2 

77  07.  0 

157-7 

20 

10 

73  49.  5 

171.  I 

74  48.  9 

170.  6 

75  48.  2 

170.  0 

76  47-  4 

169.3 

77  46.  4 

168.5 

10 

0  00 

74  0.  0 

180.  0 

75  0.0 

180.  0 

76  0.  0 

180.  0 

77  0.0 

180.  0 

78  0.  0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risinc  or  East  of  the  meridian,  the  tabulated  azimuths  .->re  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  -when  the  star  is  risint;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6 
5 


2 
1 


15= 


6  30 
30 
10 


Alt. 


Az. 


00 
50 
40 
30 
20 
10 


6  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


o  00.  5 

2  10.  o 
4  20.  I 

6  30.9 
8  42.  I 

10  54-  I 
13  06.  4 
15  19.  2 
17  32-  3 

19  45-  9 
21  59.  6 

24  13-  7 
26  28.  o 
28  42.5 

30  57-  I 

33  "-9 
35  26.  7 
37  41.  S 
39  56-  2 
42  II.  o 
44  25.  7 

46  39.  8 
48  S3-  9 
51  07.  4 
53  20.  s 

55  32.  9 
57  44-5 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


73-3 
74-4 

75-4 

76-5 
77-5 
78.5 
79-5 
80.5 

81.5 

82.5 

83-5 

84-5 

85- S 
86.5 

87.5 

88.6 
89.6 
90.7 
91.9 
I  93-  I 
94-3 

95.6 

1  97-0 
I  98.4 
100.  o 
loi.  7 
103- S 


16" 


59  55-  I  105-  5 
62  04.  2  107.  8 
64  II.  6  no.  3 
66  17.  o  113-  2 
68  19.  2  116.  6 
70  17.  8   120.  5 


72  II.  o 

73  57-  2 

75  33-9 

76  57-  o 
78  02.  7 

78  45-  3 


125.  2 
130.8 

137-7 
146.  o 
156.  o 

167.5 


Alt. 


27.7 
36.6 
46.  I 


Az. 


72.4 

7-3-5 
74-  5 


6 
9 


IX   18. 


56-4 
07-  I 
18.6 
13  30-  6 
15  42- 9 
17  55-  7 


75-  5 
76.6 

77-6 
78.6 

79   ' 


80.6 


17° 


20  08.  9 

81.5 

22  22.  3 

82.5 

24  36.  2 

83-5 

26  50.  2 

84.4 

29  0+  5 

85-4 

31  19-0 

86.4 

33  33-  6 

87-4 

35  48.  4 

88-5 

38  03.  I 

89.6 

40  18.  0 

90-7 

42  32.  8 

91.8 

44  47-4 

93-0 

0    00 


79    o.  o  |i8o.  o 


47  02.  o 
49  16.  4 
51  30.  4 
53  43-  5 

55  57-  I 
58  09.5 

60  20.  9 
62  31.  2 
64  40.  2 
66  47.  2 
68  51.  7 
70  52-  5 

72  49.  I 

74  39-  o 

76  19.9 

77  48-  o 

78  58.  I 

79  43-  9 


94.2 

95-5 
96.9 

98.4 
100.  o 
xoi.  8 

103.7 
105.9 
108.3 
III.  I 

114- 3 
118.  o 

122.  6 
128.  2 
135- o 

143.  5 
154.0 
166.  4 


80 


o.  o 


180. 


Alt. 


o  / 


Az. 


o  54-9 

3  03-2 
5  12.  I 

7  21.  8 

9  32.  I 

II  43- o 

13  54-4 
16  06.  4 
18  18.  8 

20  31-  5 
22  44.  7 
24  58.  2 
27  II.  8 
29  26.  I 
31  40.  2 

33  54-8 
36  09.3 
38  24-  I 
40  38.  8 
42  53-  8 
45  08.  4 

47  23.  2 
49  37-  8 
51  52-  I 
54  06.  I 
56  19.  9 
58  32-8 

60  45.  3 
62  56.  7 
65  06.  9 

67  15  S 

69  22.  I 

71  25.5 

73  25.  I 
75  18.  8 

77  04- o 

78  36.  8 

79  52.  2 

80  42.  3 


71-5 
72.  6 

73-6 

74.6 

75-5 
76.7 

77-7 
78.6 

79-6 

80.5 

81.5 
82.4 

83-4 
84.4 
85-3 

86.3 

87-3 
88.4 

89-4 

9°-  5 
91.7 


18° 


loi.  8 
103.9 
106.  2 
108.8 
III.  9 

"5-5 

"9-9 
125.3 
132.  I 

140.  8 

151-7 
165.0 


Alt. 


92-9 

94.1 

95-4 

96.8 

98.4 

100.  0 

81     o.  o  ii8o.  o 


I  22.  I 
3  29-8 
5  38.0 

7  47-1 
9  56-8 
12  07.  2 
14  18.  I 
16  29.  5 
18  41.  4 

20  53-  8 
23  06.  s 
25  19-  7 
27  33-  2 
29  47-  o 
32  01.  o 

34  IS-  2 
36  29.  7 
38  44-  2 
40  58.  9 

43  13-  7 
45  28.  6 

47  43-  3 
49  58.  o 
52  12.  6 
54  27.  I 
56  41.  I 
58  54-9 

61  07.  9 
63  20.  4 

65  31-7 
67  41.  8 
69  50.  2 
71  56.0 

73  58.  5 
75  56.0 
77  45-  7 

79  24- o 

80  45-  4 
8i  40.3 


Az. 


82     o.  o 


70.  6 
71.7 
72.7 

73-7 
74-7 
75-7 
76.7 
77-6 
78.6 

79-5 
80.  5 

81.4 
82.3 

83-3 
84-  2 

85.  2 
86.2 
87.  2 
88.2 
89.  2 
90- 3 

91-5 
92.  6 

93-9 

95-2 

96'.  7 
98.2 

99-9 
loi.  8 
104.  o 
106.  4 

109.3 
112.  7 

116.  9 

122.  I 
128.8 

137-5 
148.9 

163-4 


19= 


Alt. 


I  49-3 
3  56.2 
6  03.9 


180.  o 


8  12.3 
10  21.  4 
12  31.  2 
14  41.  6 
16  52.  5 
19  03.  9 

21  15.8 
23  28.  2 
25  40.  9 
27  54-  o 
30  07.  4 
32  21.  2 

34  35-  I 
36  49-  3 
39  03.  7 
41    18.  3 

43  32-  9 

45  47-  7 

48  02.  5 
SO  17-  o 
52  32-  I 
54  46.  7 
57  01.  I 
59  IS-  4 

61  29.  o 
63  42.  2 

65  54-7 
68  06.  2 
70  16.  I 
72  24.  o 

74  29.  5 
76  30.  2 
78  25.0 

80  og.  o 

81  36.  9 

82  37.  8 


Az. 


69.7 
70.8 
71.8 

72.8 
73-8 
74-8 
75-8 
76.7 
77-6 

78-5 

79-5 
80.4 

81.3 
82.  2 

83-1 

84.  I 
85- o 
86.0 
86.9 

87.9 
89.0 


90.  o 

91. 1 
92-3 

93-6 

94-9 
96.4 

98.0 

99-7 
loi.  7 
104.  o 
106.  7 
109.  8 

113.  8 
118.  7 
125.  2 
133.8 
145.6 
161.  2 


83     o.  o   180.  o 


Hour 
Angle. 


h.  m. 


6  30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
30 
10 

2  00 
1  50 
40 
30 
30 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6  40 

0  II.  2 

67.7 

0  39.1 

66.8 

I  07. 1 

66.0 

I  34-9 

65- I 

2  02.  9 

64.  2 

6 

40 

30 

2  16.  4 

68.8 

2  43-7 

67-9 

3  10.7 

67.  0 

3  37-7 

66.  I 

4  04.7 

65.  2 

30 

20 

4  22.  6 

69.9 

4  49-0 

69.  0 

5  15-3 

68.  I 

5  41-5 

67.2 

6  07.7 

66.3 

20 

10 

6  29.  6 

70.9 

6  55-2 

70.  0 

7  20.  7 

69.  I 

7  46.1 

68.2 

8  II.  6 

67-3 

10 

6  00 

8  37-4 

71.9 

9  02.3 

71.0 

9  27.1 

70.  0 

9  51- 8 

69.  I 

10  16.  2 

68.2 

6 

00 

5  50 

10  45.  8 

72.9 

II  10.  2 

72.0 

II  34-  2 

71.0 

II  58.  I 

70.  I 

12  21.  9 

69.  I 

5 

50 

40 

12  55-  I 

73-8 

13  18.  6 

72-9 

13  42- 0 

71.9 

14  05.  2 

71.  0 

14  28.  I 

70.  0 

40 

30 

IS  04.  7 

74-8 

15  27-8 

73-8 

15  50-  4 

72.9 

16  12.  8 

71.9 

16  35-2 

70.9 

30 

20 

17  15.  2 

7S-7 

17  37-  S 

74-7 

17  59-  6 

73-8 

18  21.  5 

72.8 

18  42.  9 

71-8 

20 

10 

19  26.  2 

76.6 

19  47-  9 

75-6 

20  09.3 

74.  6 

20  30.  5 

73-6 

20  51.4 

72.  6 

10 

5  00 

21  37-5 

77-5 

21  58.7 

76.5 

22  19.  7 

75-5 

22  40.  2 

74-5 

23  00.  3 

73-5 

5 

00 

4  50 

23  49-  3 

78.4 

24  10.  I 

77-4 

24  30.  4 

76.4 

24  so.  3 

75- 3 

25  10.8 

74-3 

4 

50 

40 

26  01.  7 

79-3 

26  21.8 

78.3 

26  41.7 

77-2 

27  01.  0 

76.  2 

27  19.  8 

75-1 

40 

30 

28  14.  0 

80.  2 

28  34.  I 

79-  I 

28  53-  3 

78.1 

29  12.  I 

77.0 

29  30-  4 

75-9 

30 

20 

30  27.  4 

81.  I 

30  46.  7 

80.0 

31  05-  5 

78.9 

31  23-8 

77.8 

31  41-3 

76.7 

20 

10 

32  40.  7 

82.  0 

32  59-  7 

80.9 

33   18.0 

79-7 

33   35-  6 

78.6 

33   52-  7 

77-5 

10 

4  00 

34  54-4 

82.9 

35  12-8 

81.7 

35  30.  8 

80.6 

35  48.  0 

79-4 

36  04.4 

78.  2 

4 

00 

3  50 

37  08.  2 

83-8 

37  26.  5 

82.6 

37  43-  9 

81.4 

38  00.  6 

80.  2 

38  16.  7 

78.9 

3 

50 

40 

39  22.  4 

84-7 

39  40.  3 

83.5 

39  57-  5 

82.2 

40  13-  7 

81.0 

40  29.  I 

79-7 

40 

30 

41  36.  7 

8S-7 

41  54-  4 

84.4 

42  II.  I 

83.1 

42  26.  9 

81.8 

42  42.  0 

80.  5 

30 

20 

43  SI-  3 

86.6 

44  08.  6 

85-3 

44  25.  I 

83- 9 

44  40.  5 

82.6 

44  55-  0 

81.2 

20 

10 

46  05.  7 

87.6 

46  23.  I 

86.2 

46  39.  2 

84.8 

46  54.2 

83.4 

47  08.  5 

82.0 

10 

3  00 

48  20.  7 

88.6 

48  37-  7 

87.2 

48  53-  6 

85-7 

49  08.  4 

84-  2 

49  22.  0 

82.7 

3 

00 

2  50 

SO  35-4 

89.6 

50  52-  4 

88.  2 

SI  08.  I 

86.6 

51  22.  6 

85.1 

51  35-9 

83-5 

2 

50 

40 

S2  50-  3 

90.  8 

53  07.  I 

89.2 

53  22.  8 

87-6 

53  37-  0 

8S-9 

S3  49-  9 

84.3 

40 

30 

S5  OS-  0 

91-9 

55  22.  0 

90.  3 

55  37-  5 

88.6 

55  51-5 

86.8 

56  04.  2 

85.1 

30 

20 

S7  19-8 

93-2 

57  36.  7 

91.4 

57  52-3 

89.6 

58  06.  2 

87.8 

58  18.  5 

86.0 

20 

10 

59  34-  I 

94- S 

59  51-  6 

92.  6 

60  07.  I 

90.7 

60  20.  9 

88.8 

60  33.  2 

86.8 

10 

2  00 

61  48.  6 

96.  0 

62  06.  I 

94.  0 

62  22.  I 

91.9 

62  35.  8 

89.8 

62  47.  7 

87.6 

2 

00 

1  50 

64  02.  2 

97-6 

64  20.  5 

95-4 

64  36-  5 

93-2 

64  50.  5 

90.9 

65  02.  5 

88.6 

1 

50 

40 

66  15.  7 

99-4 

66  34.  4 

97-  I 

66  51.  I 

94.  6 

67  05.  5 

92.1 

67  17.  2 

89.6 

40 

30 

68  28.  I 

loi.  s 

68  48.  I 

98.9 

69  05.  4 

96.  2 

69  20.  0 

93- 5 

69  32.  0 

90.7 

30 

20 

70  39-  8 

103.9 

71  00.  7 

lOI.  I 

71  19.  2 

98.  I 

71  34-  5 

95-  I 

71  46.  9 

92.  0 

20 

10 

72  49.  7 

106.8 

73  12.  5 

103- 7 

73  32.0 

100.3 

73  48-  2 

96.9 

74  01.  7 

93-4 

10 

1  00 

74  57-  7 

no.  4 

75  22.4 

106.  8 

75  44.  3 

103.  0 

76  02.  I 

99-2 

76  15.8 

95- I 

1 

00 

0  50 

77  02.  0 

114-  9 

77  30-  0 

III.  0 

77  54.2 

106.  6 

78  14.  2 

102.  I 

78  30.  2 

97-3 

0 

50 

40 

79  01.  2 

121.  0 

79  23-  5 

ii6.  s 

80  01.  8 

III. 5 

80  25.  3 

106.  I 

80  43-  I 

100.3 

40 

30 

80  51.  5 

129-5 

81  29.  5 

124-  5 

82  04-  0 

118.  5 

82  33.  0 

112.  I 

82  54.  0 

104.  8 

30 

20 

82  26.  5 

141-  5 

83  13-0 

136.4 

83  55-  7 

130.  2 

84  33-  I 

122.3 

85  03-  0 

112.  8 

20 

10 

83  34-  4 

158.  5 

84  30.  0 

154.8 

85  23.  6 

149.8 

86  14.  I 

142.3 

86  58.  7 

130.9 

10 

0  00 

84  0.0 

180.0 

85  0. 0 

180.0 

86  0.0 

180.  0 

87  0.  0 

180.  0 

88  0.  0 

180.  0 

0 

00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  arc  reckoned  from  North  to  West. 

In  South  declination,  wiien  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

C    00 

0  00.  0 

90.  0 

6 

00 

5    50 

40 
30 
20 
10 

2  14.8 
4  29.6 
6  44.2 
8  58.7 
II   13.0 

91.  I 

92.  2 

93-3 
94-4 

95-5 

I  48.5 
4  03.  I 
6  17.7 
8  32.1 

10  46.  2 

92.  0 

93-1 
94.2 

95-3 
96-5 

I  22.  0 

3  36-7 

5  51-0 
8  05.  2 

10  19.  I 

92.9 
94.0 

95- I 
96.  2 

97-4 

0  55-  7 
3   10.2 
5  24-4 
7  3S-3 
9  51-9 

93-8 

94.9 
96.  0 
97.1 

98-3 

0  29.3 
2  43-6 

4  57-5 
7  II.  2 
9  24.6 

94-7 
95-8 
96.9 
98.  0 
99.2 

5 

50 
40 
30 
20 
10 

5    00 

4    50 

40 

13  27.  I 
15  40.8 

17  54-  I 

96.7 

97-9 
99.  I 

13  00.  0 

15  13-4 
17  26.4 

97.6 

98.9 

100.  0 

12  32.  6 

14  45-  7 
16  58.  4 

98-5 

99-7 

100.  9 

12  05.  I 
14  17.9 
16  30.  I 

99-4 
100.  6 
loi.  8 

II  37-4 
13  49.8 
16  01.5 

100.3 
loi.  5 
102.8 

5 
4 

00 
50 
40 

30 
20 
10 

20  07.  0 
22  19.  5 
24  31.2 

ICO.  3 

loi.  6 
102.  9 

19  38.  9 
21   50.9 
24  02.  I 

101.  2 

102.  5 
103.8 

19  10.  4 
21  21.  9 
23  32.7 

102.  I 

103.4 
104.  7 

18  41.8 
20  52.  7 
23  02.  9 

103.  I 
104.4 

105-7 

18  12.  7 
20  23.  I 
22  32.  7 

104.  0 

105-3 
106.  6 

30 
20 
10 

4    00 
3    50 

26  42.  3 

28  52.  6 

104.  2 

105.  6 

26  12.  7 
28  22.  3 

105.  2 

106.  6 

25  42-  5 
27  51.6 

106.  I 

107-5 

25  12.  2 
27  20.  6 

107.  I 

108.  5 

24  41.  4 
26  49.  2 

loS.  0 
109.5 

4 
3 

00 
50 

40 
30 
20 
10 

31  02.  0 
33  IO-3 

35  17-5 
37  23.3 

107.  I 
108.6 

no.  2 
III.  9 

30  31.0 
32  38-  7 
34  45-  0 
36  50.  0 

loS.  I 
109.  6 

111.  2 

112.  9 

29  59.  6 
32  06.4 
34  12-0 
36  16.  0 

109.  0 
no.  6 
112.  2 
114.  0 

29  27.9 

31  33-9 
33  38-  5 
35  41-7 

no.  0 
III.  6 
113.  2 
115-0 

28  55.  6 
31  00.8 
33  04.6 
35  06.  6 

111.  0 

112.  6 
114.  2 
115-9 

40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

39  27-6 
41  30.2 
43  30-8 
45  29.  0 
47  24-  8 
49  17-4 

113- 7 
115.  6 
117.  6 
119.  7 
122.  I 

124-5 

38  53-  2 

40  54.  8 

42  54-  I 
44  51-2 
46  45.  6 
48  36.  8 

114.  7 
116.  6 
118.  7 
120.8 
123.2 
125.  6 

38  18.  3 
40  18.  7 
42   17.0 

44  12.7 

46  05.  7 

47  55-6 

115.  8 
117.  7 
119.  7 
121.  9 
124.  2 
126.  7 

37  42.  9 
39  42.  2 
41  39-4 
43  33-  8 

45  25-  3 
47  13-6 

116.  8 
118.  7 
120.8 
123.0 

125-3 
127.8 

37  06.8 
39  05.  I 

41  00.  9 

42  54.1 

44  44-3 
46  31.2 

117.  8 
119.  7 
121.  8 
124.  0 
126.3 
128.8 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

51  06.  7 

52  52.0 

54  32-  8 

56  08.  I 

57  37-6 
59  00.  0 

127.  2 
130.  I 
133-2 
136.6 
140.3 
144-  3 

50  24-  5 

52  08.  I 

53  47-  2 

55  20.  8 

56  48.  4 
58  08.  8 

128.3 
131.  2 

134-3 
137-7 
141- 3 
145-3 

49  41.  6 
51  23.6 

53  oo-  8 

54  32-  6 

55  58-4 
57  17- 0 

129.4 

132-3 
135-4 
13S.7 
142-3 
146.  2 

48  58.  2 
50  38.  5 

52  14- I 

53  44-1 

55  08.  0 

56  25.  0 

130-5 
133-4 
136.4 

139-7 
143-3 
147.  I 

48  14-  2 

49  52-9 
52  26.  7 
52  55- 0 

54  17-  2 

55  32-4 

131-5 
134-4 
137-4 
140.  7 
144.2 

147-9 

2 
1 

00 
50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

60  14.  8 

61  20.  5 

62  16.  I 

63  00.  7 
63  33-  4 
63  53-3 

148.6 

153-2 
158.  I 

163-3 
168.7 

174-3 

59  21.6 

60  25.  2 

61  19.  5 

62  02.  8 

62  34-  3 
62   53.6 

149-5 
154.0 

158.8 

163.9 

169.  I 

174-5 

58  28.  0 

59  30-  0 

60  22.  7 

61  04.  5 
61  35-  I 
61  53-8 

150.4 
154-8 

159-  5 
164.  4 
169.4 

174-7 

57  34-  2 

58  34-  6 

59  25-  7 

60  06.  2 
60  36.  0 
60  54.  0 

151-2 

155- 5 
160.  I 

164.9 

160.8 

174.9 

56  39-  9 

57  38-  8 

58  28.  4 

59  08.  0 
59  36-  6 
59  54-2 

152.  0 
156.2 
160.7 

165-3 
170.  I 

175-0 

1 
0 

00 
50 
40 
30 
20 
10 

0    00 

64     0.  0 

180.  0 

63     0.0 

180.  0 

62     0. 0 

180.  0 

61     0.  0 

I  So.  0 

60    0.  0 

180.  0 

0 

00 

In  North  declination,  -when  the  star  is  risine  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settin?  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  risin?  or  Ea<!t  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Ansle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o          / 

0 

0            / 

0 

0       / 

° 

0       / 

0 

0       / 

0 

h. 

m. 

5 

50 

O    02.  9 

95-6 

5 

50 

40 

2    17.  O 

96.7 

I  50-3 

97.6 

I  23.6 

98-5 

0  57.0 

99-4 

0  30.2 

100.3 

40 

30 

4  30-7 

97.8 

4  03.8 

98-7 

3  36-9 

99-6 

3  09.7 

100.  5 

2  42.7 

lOI.  4 

30 

20 

6  44.1 

98.9 

6  16.  9 

99-8 

5  49-5 

100.  7 

5  22.1 

loi.  6 

4  54-5 

102.  5 

20 

10 

8  57-1 

100.  I 

8  29.  4 

lOI.  0 

8  01.8 

loi.  9 

7  33-9 

102.8 

7  05-9 

103-7 

10 

5 

00 

II  09.  6 

101.3 

10  41.  6 

102.  2 

10  13.3 

103.  I 

9  45-1 

104.  0 

9  i6-5 

104.  9 

5 

00 

4 

50 

13  21.5- 

102.  4 

12  53.0 

103-3 

12  24.4 

104.3 

II  55-5 

105.  2 

II  26.  5 

106.  I 

4 

50 

40 

15  32.8 

103-7 

15  03.9 

104.  6 

14  34.  6 

105-  5 

14  05.  3 

106.  4 

13  35-  6 

107.3 

40 

30 

17  43-  S 

104.  9 

17  13-9 

105.9 

16  44.  2 

106.8 

16  14.  2 

107.7 

15  43-  9 

108.6 

30 

20 

19  53-3 

106.  2 

19  23-3 

107.  2 

18  52.8 

108.  I 

18  22.  2 

109.  0 

17  51.2 

109.  9. 

20 

10 

22  02.  2 

107-5 

21  31.  6 

108.5 

21  00.  5 

109.4 

20  29. 1 

no.  3 

19  57-  5 

III.  2 

10 

4 

00 

24  10.3 

109.  0 

23  38.9 

109.9 

23  07.  I 

no.  8 

112.  3 

113.  8 

22  35.0 

III.  8 

22  02.  5 

112.  7 

4 

00 

3 

50 

26  17.  2 

no.  5 

25  45-  I 

III.  4 

25  12.  6 

24  39-  6 

113.  2 

24  06.  4 

114.  I 

3 

50 

40 

28  23.  0 

112.  0 

27  50.0 

112.  9 

27  16.  5 

26  42.  7 

114.  8     26  08.  4 

115- 7 

40 

30 

30  27.3 

113.  6 

29  53-  3 

114-  5 

29  19.  I 

115-4 

28  44-3 

116.  4 

28  09.  3 

117-3 

30 

20 

32  30-  I 

115-2 

31  55-3 

116.  2 

31  19-9 

117.  I 

30  44-  3 

118.  I 

30  08.  I 

119.  0 

20 

10 

34  31-2 

116.  9 

33  55-4 

117.  9 

33  19- I 

118.  8 

32  42. 2 

119.  8 

32  05.  I 

120.  7 

10 

3 

00 

36  so-  4 

118.  8 

35  53-  5 

119.  8 

35  16.0 

120.7 

34  38.  2 

121.  7 

33  59-  7 

122.  6 

3 

00 

3 

50 

38  27.4 

120.  7 

37  49-  2 

121.  7 

37  10.  7 

122.  7 

36  31.6 

123-7 

35  52-1 

124.  6 

2 

50 

40 

40  22.  0 

122.8 

39  42.  7 

123.8 

39  02.  8 

124.8 

38  22.  6 

125-7 

37  41-  7 

126.  6 

40 

30 

42  13- 9 

125.  0 

41  33-  3 

126.  0 

40  52.  2 

127.0 

40  10.  s 

127-9 

39  28.  4 

128.8 

30 

20 

44  02.  7 

127.  3 

43  20.  7 

128.  3 

42  38.  2 

129.  3 

41  55-  I 

130.  2 

41   II.  6 

131.  2 

20 

10 

45  48.  I 

129.8 

45  04-  6 

130.8 

44  20.7 

131-8 

43  36-  2 

132.7 

42  51.  2 

133-6 

10 

2 

00 

47    2Q.  6 

132-  5 

46  44.  7 

^33-  5 

45  59-  I 

134-4 

45  13- I 

135-3 

44  26.  6 

136.2 

2 

00 

1 

50 

49  c6.  7 

135-  4 

48  20.  I 

136-3 

47  33-  I 

137-2 

46  45-  5 

138.  I 

45  57-  6 

139.0 

1 

50     j 

40 

50  38.  9 

138-4 

49  50-  8 

139-3 

49  02.  0 

140.  2 

48  13.  0 

141.  I 

47  23-  4 

141-9 

40     j 

30 

52  05.  5 

141.  6 

SI  15-6 

142.  5 

50  25.  3 

143-4 

49  34-  7 

144.2 

48  43-  7 

145-0 

30 

20 

53.  26.  0 

145-  I 

52  34-  6 

146.  0 

SI  42.  5 

146.  8 

50  50.  3 

147.  6 

49  57-  6 

148.3 

20 

10 

54  39-  5 

148.8 

53  46.4 

149.6 

52  S3-0 

150.4 

51  59- 0 

151.  I 

51  05-  I 

151-8 

10     1 

1 

00 

55  45-  4 

152-7 

54  50-  8 

153-4 

53  55-6 

154-  I 

53  00.  5 

154.  8 

52  04.9 

155-4 

1 

00 

0 

50 

56  42.  9 

156.9 

55  46.  6 

157-  5 

54  50-4 

1 58.  I 

53  53-8 

158.  7 

52  57-  I 

159.  2 

0 

50 

40 

57  31-  I 

161.  2 

56  33-  8 

161.  7 

55  36.  0 

162.  2 

54  38-  5 

162.  7 

53  40.  4 

163.  2 

40     [ 

30 

58  09.  5 

165-7 

57  IO-9 

166.  I 

56  12.4 

166.5 

55  13-6 

166.  9 

54  14-  9 

167-  3 

30 

20 

58  37-4 

170.4 

57  38.  I 

170.7 

56  38.  6 

170.9 

55  39-  3 

171.  2 

54  39-  8 

171. 4 

20 

10 

58  54-  4 

175-2 

57  54-  5 

175-  3 

56  54-  7 

175-4 

55  54-  8 

175-6 

54  55-  0 

175-7 

10 

0 

00 

59     o-  0 

I  So.  0 

58     0. 0 

180.  0 

57     0.0 

180.  0 

56     0. 0 

180.  0 

55     0.  0 

180.  0 

0 

00 

In  Xorth  declination,  when  the  star  is  risinsr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


4 
3 


3 

3 


10° 


5  40 
30 
30 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
30 
10 

00 
50 
40 
30 
20 
10 


3  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


Alt. 


o  03. 

2    Is. 


Az. 


11= 


Alt. 


Az. 


o  o  / 


lOI.  2 

[102.  3 


4  27.0    103.  4 
6  37.  9   104.  5 


0    00 


8  48.0 
10  57-  3 
13  05.  9 
IS  13-  5 
17  20.  I 
19  25.  6 

21  29.  8 
23  32.  7 
25  34-  I 
27  33-  8 
29  31  6 
31  27.  5 

33  21.0 
35  12.  2 

37  00.  6 

38  45-  8 
40  27.  7 

42  05.9 

43  39-  8 

45  og-  3 

46  33-  6 

47  52-3 

49  04-  9 

50  10.  7 

51  09.  4 

52  00.  I 

52  42.  6 

53  16.  I 
S3  40.  5 
S3  55-  I 


105.7 
106.  9 

108.  2 

109.  4 
no.  8 

112.  I 

113.  6 

115.  o 

116.  6 

118.  2 

119.  9 
121.  7 

123.  S 

125.  5 
127.  6 
129.7 
132.  I 
134-5 

137-  I 
139.8 
142.  7 
145.8 
149.0 
152.  5 

156.  o 

159-7 
163-6 
167.6 

171-7 
175-8 


54  o.  o 


180.  o 


I  48.3 

3  59-3 
6  09.  6 

8  19.  2 
10  28.  o 

12  35.9 
14  42.  9 
16  48.  7 
18  53-  4 

20  56.  8 
22  58.  9 

24  59-  2 
26  57.9 
28  54-  7 
30  49-  5 

32  42.  o 
34  31-8 
36  18.  9 

38  02.  8 

39  43-  4 

41  20.  2 

42  52-7 

44  20.  5 

45  43-  4 

47  00.  6 

48  II.  8 

49  16.  2 

50  13-  6 

51  03-  I 

51  44-  6 

52  17-3 
52  40.  9 

52  55-2 


103.  2 

104.  3 

105.  4 

X06.  6 
107.8 
109.  I 
no.  3 
III.  7 
113.  o 

114-  5 
115- 9 
"7-5 

119.  X 

120.  8 
122.  6 

124.4 
126.  4 
128.  5 
130.  6 
132.9 
135-4 

138.0 

140.  7 

143-  6 
146.  6 
149.  7 
153-  I 

156.6 
160.  2 
164.  o 
167.9 
171-9 
175-9 


13'^ 


13"= 


Alt. 


53 


o    180.  o 


I  21.  2  104.  I 

3  31-  7  103.  2 

5  41-  5  106.  3 

7  50.  4  107.  5 

9  58.  6  1108.  7 

12  05.  8  no.  o 

14  12.  I  III.  2 

16  17.  X  X12.  6 

18  21.  o  113.  9 

20  23.  6  1x5.  4 

22  24.  6  X16.  8 

24  24.  X  118.  4 

26  21.  8  jl20.  o 

28    17.  5  X2I.  7 

30  XX.  2  123.  s 


Alt. 


32  02.  5 

33  51-  I 
35  37-  o 

37  19-  5 

38  58.  7 
40  34.  o 

42  05.  2 

43  31-  5 

44  53-  o 

46  08.  7 

47  18.  4 

48  21.  6 

49  17-  6 

50  06.  X 

50  46.  5 

51  18.3 
51  41-  5 
51  55-4 


o.  o 


125-3 
127.3 

129-4 
131-  5 
133-8 
136.2 

138.8 
141-  5 
144-3 
147-3 
150-4 
153-7 

157-2 
160.  7 

164-4 
168  2 
172.  I 
176.  o 


180.  o 


Az. 


o  54-  o   X05.  o 
3  03.  9    106.  I 

s  13. 1  ;io7. 2 


14° 


7 

9 

II 


21.  4 
28.9 
35-4 


13  40.  9 

IS  45-  3 
17  48.  2 

19  49.  9 

2X    50.  I 

23  48.  6 

25  45-  2 
27  40.  o 

29  32-  4 

31  22.  5 

33  09-9 

34  54-  4 
36  35-8 

38  13.  6 

39  47-  4 

41  17.2 

42  42.  I 

44  02.  X 

45  16.4 

46  24.  8 

47  26.  6 

48  21.  6 

49  08.  9 

49  48.  2 

50  19.  4 
SO  41-9 

SO  55-  4 


1 108.  4 
109.  6 
no.  8 
X12.  I 

113-  4 
114.  8 

1x6.  2 

117.  7 

119- 3 
120.  9 
122.  6 
124-4 

> 

X26.  2 
128.  I 
130.  2 
132.  4 
134-  7 
137- I 

139-6 
142.3 
145-  I 
148.  o 

151-1 
154-3 

157- 7 
161.  2 

164.  8 
168.  s 

172-  3 
176.  I 


51     o.  o 


Alt. 


I  So.  o 


o  26.  8 
2  36.  X 

4  44-  7 

6  52-3 

8  59-1 

II  04.  9 

13  09.  6 

15  13-  I 
17  IS- 4 

19  16.  I 
21  15-6 
23  12.  8 
25  08.  4 

27  02.  o 

28  S3.  4 

31  42.3 

32  28.  4 

34  II- 7 

35  51-7 
37  28.  I 

39  00.8 

40  28.  9 

41  52-  5 

43  10.  9 

44  24.  o 

45  30.  9 

46  31-  5 

47  25.  I 

48  II.  5 

48  50.  o 

49  20.  4 
49  42.  3 
49  55-  6 


Az. 


105-9 

107.  o 

108.  X 

109-3 

no.  5 
in.  7 
113.  o 
114- 3 
115- 7 

X17.  X 
n8.  6 
120.  I 

X2I.  7 

123.4 

125-  2 

127.  X 
129.  o 

131. 1 
133-2 
135- S 

137-9 

140-4 
143.0 
145- 8 
148.7 
151-7 
154-9 

158-2 
161.  7 
165.  2 
168.8 

172.5 
176.  2 


50     o.  o 


x8o.  o 


Hour 
Angle. 


h.  m. 


40 
30 
30 
10 

00 
50 
40 

20 
20 
10 


4  00 
3  50 
40 
30 
20 
10 

3  00 
3  60 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Anj;le. 


h.  m. 


5    20 
10 


5 
4 


00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 


2 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1     00 

0    50 

40 


2 
1 


30 
20 
10 


0     00 


15° 


Alt. 


2    o8.  2 

4  i6.  I 


6  23. 

8  29. 
10  34- 
12  38. 
14  40. 
16  42. 


18  42.  o 
20  40.  2 
22  36.  7 

24  31-  4 
26  23.  8 
28  14.  o 

30  01.  7 

31  46. 7 
33  28.  s 

35  07.  I 

36  42.3 
38  13-4 


39  40.  3 

41  02.  s 

42  19.  6 

43  31-  2 

44  36.  9 

45  36.  2 

46  28.  7 

47  13- o 

47  51-  6 

48  21.  2 

48  42.  7 
48  55-  7 


49     o.  o 


Az. 


107.9 
109.  o 

no.  2 

111.  4 

112.  6 

113- 9 

115.  2 

116.  6 

118.  o 

119-  5 

121.  o 

122.  6 
124,3 
126.  o 

127.9 
129.  8 

131-9 
134-0 

136.3 
138.6 

141.  I 
143-8 
146.5 
149.4 
152.4 

155-5 

158.7 
162.  I 

165- 5 
169.  I 
172.7 
176.3 


16° 


Alt. 


o  / 


180.  o 


I  40.  4 
3  47-7 

5  53-9 
7  59-2 
10  03.  5 
12  06.  6 
14  08.  4 
16  08.  8 

18  07.  7 
20  05.  o 

22  00.  4 

23  53-  9 
25  45-  3 
27  34-  4 

29  20.  8 

31  04-  5 

32  45-  2 

34  22.  3 

35  56.3 

37  26.0 

38  51-  5 

40  12.  2 

41  28.  o 

42  38.  4 

43  42.  8 

44  40.  8 

45  32-  2 

46  16.  5 

46  53-  3 
22.  2 

I 

8 


47 


47  43 
47  55 


48    o.  o 


Az. 


17° 


Alt. 


108.  7 

I  12. 

5 

109.  8 

3  19- 

I 

III.  0 

5  24- 

6 

112.  2 

7  29- 

2 

"3-5 

9  32- 

6 

114.  8 

II  34- 

8 

116.  I 

13  35- 

8 

117.  4 

15  35- 

3 

118.  8 
120.3 
121.  9 

123-5 
125-  2 
126.  9 

128.8 

130.7 
132-  7 
134-8 

137-  I 
139-4 

141.9 
144.  6 
147.2 
150.  o 

152-9 
156.0 

159.2 
162.  5 

165-9 
169.3 
172.9 
176.4 


180.  o 


17  33-2 
19  29.  5 
21  23.  8 
23  16.  2 

25  06.  5 

26  54-3 

28  39.  6 
30  22.  o 
32  01.4 
2,3   37-  4 

35  09.  8 

36  38.  I 

38  02.  4 

39  21.  8 

40  36.  2 

41  45-  2 

42  48.  4 

43  45-  4 

44  35-  6 

45  19-  o 

45  54-  8 

46  23.  2 

46  43-  5 
46  55-  9 


47  0.0 


Az. 


109.  6 
no.  7 

III.  9 
113.  I 

114- 3 

115.  6 

116.  9 

118.  3 

119.  7 

121.  2 

122.  7 

124.3 
126.  o 
127.8 


129. 
131- 
133- 
135- 
137- 
140. 


142.  6 

145-  2 
147-8 
150.6 

153-  5 
156.6 

159-7 
162.  9 
166.  2 
169.  6 
173-  o 
176.  5 


18° 


Alt. 


I  So.  o 


o  44-  5 
2  50-  4 


4  55 

6  58 

9  01 

II  03 

13  02 

15  01 

16  58. 
18  53 
20  46 

22  38. 
24  27 


26  14.  I 

27  58.0 
29  39-  2 

31  17.2 

32  52-  I 

34  23-  o 

35  50-  2 

37  12.9 

38  31-  I 

39  44-  I 

40  51.  8 

41  53-8 

42  49.  6 

43  38.  8 

44  21.  2 

44  56-3 

45  24-  o 
45  44-3 
45  56-0 


46  o.  o 


Az. 


no.  5 

111.  6 

112.  8 

114.  o 

115.  2 

116.  5 

117.  8 

119.  I 

120.  5 

122.  o 

123.  6 

125.  2 

126.  8 
128.6 

130-4 
132.3 
134-3 
136.4 
138.6 
140.9 

143-3 
145.8 
148.5 
151-  2 
154-  I 
157-  I 

160.  I 

163-3 
166.  s 
169.8 
173-2 
176.  6 


19= 


Alt. 


180.  o 


o  / 


o  16.  7 
2  21.  7 

4  25.7 
6  28.  7 

830.5 
10  30.  8 
12  29.  9 

14  27-  5 

16  23.  4 
18  17.7 
20  09.  8 

22  00.  I 

23  47-9 
25  33-  5 

27  16.  2 

28  55.9 
30  33-  o 

32  06.  4 

33  36.  I 

35  01.8 

36  23.3 

37  40.  I 

38  SI- 8 

39  58.  3 

40  59-  o 

41  53-  7 

42  42.  o 

43  23.3 

43  57-  8 

44  24-  7 
44  44  8 
44  56-  I 


45     o-  o 


Az. 


111.  4 

112.  5 

113- 7 
114- 8 
116.  o 

117- 3 
118.  6 

120.  o 

121.  4 

122.  9 
124.  4 
126.  o 

127.7 

129-  4 

131.  2 
133- I 
135- I 
137-2 
139-4 
141- 7 

144.  o 
146.5 
149.  I 
151.8 
154.6 

157- S 

160.  5 
163-  6 
166.8 
170.  o 

173-3 
176.  6 


180.  o 


Hour 
Angle. 


h.  m. 


5    20 
10 


5 
4 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 

40 
30 

20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  risinsr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  risinji  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5 
4 


4 
3 


2 
1 


1 
0 


00 
50 
10 
30 
20 
10 

00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


0     00 


20° 


Alt. 


Az. 


6    10       I  53. 1   113. 4 


3 
5 
7 

9 

II 


56. 
58. 
59- 
58. 
56. 


13  53- 

IS  48. 
17  41. 
19  32. 
21  21. 

23  08. 

24  52. 


26  34.  2 

28  12.8 

29  48.  4 

31  20.4 

32  48.  9 

34  13-  2 

35  33-  5 

36  48.  8 

37  59-  5 

39  04-  6 

40  04.  2 

40  57-  7 

41  45.  o 

42  25.  6 

42  59-3 

43  25.  7 
43  44-8 
43  56-  2 


44     0.0 


114- S 
lis- 7 
116.  9 
118.  2 

119- 5 
120.8 

122.  2 

123-7 
12:;.  2 

126.8 

128.  5 

130.  2 

132.0 
133-9 
135-9 
138.0 
140.  I 
142.4 

144.  7 
147.  2 
149.  7 
152-  4 

155-9 
158.0 

t6i.  o 
164.  o 
167.  I 
170.  2 

173- 5 
176.7 


21= 


Alt. 


180.  o 


I  24.3 


3 

5 
7 

9 

II 

13 


26.  7 
27.8 
27.8 
26.3 

23- 5 
19.  I 


15 

■7 


12.  9 

17  05.  o 

18  55-  o 
20  42.  9 

22  28.  4 

24  II.  5 

25  51-9 
27  29.  2 

29  03-  5 

30  34-  2 

32  01.3 

33  24-  5 

34  43-  3 

35  57-  5 

37  06.  7 

38  10.  8 

39  09-  I 

40  01.  7 

40  47.  9 

41  27.  6 

42  00.  6 
42  26.  3 

42  45-  o 
42  56.  2 


Az. 


43     o-  o 


114- 3 

15-4 
16.6 
17.8 
19.  o 
20.3 
21.  7 

23-  I 
24.  6 
26.  I 
27.7 

29-3 
31.0 

32.8 

34-7 
36.6 

38-7 
40.8 

43-  I 

45-4 
47-8 

50-3 
53-0 
55-  7 
58.5 

61.  4 
64.  4 
67.  4 
70-  5 
73-6 
76.8 


22= 


Alt. 


180.  o 


o       / 


o  55-6 


2 

4 


57- o 

57-3 

6  56- 3 

8  53-9 

10  50.  I 

12  44.  7 


14  37 
16  28 
18  17 

20  03 

21  48, 

23  30 

25  09 

26  45 

28  18 

29  47 

31  13 

32  35 

33  52 

35  05 

36  13 

37  16 

38  14. 

39  05 

39  50 

40  29 

41  01 
41  27 

41  45 
41  56 


Az. 


23= 


Alt. 


42     o.  o 


"5- 

116. 

117 
118 
119 
121 
122 

123 

125 
126. 
12& 

130 
131 

^33 

^35 
137 

139 
141 

143 

146 
148 

150- 
153 
156 
158 

161 
164 
167 
170. 

173 
176. 


180.  o 


o  26.  7 

2  27.4 
4  26.  7 
6  24.8 
8  21.3 
10  16.  5 
12  09.  9 

14  01.  7 

15  51-4 

17  39-  3 
19  24.  7 

21  07.  9 

22  48.  6 

24  26.  4 

26  01.  2 

27  32-9 

29  01.  2 

30  25.  6 

31  46.  I 

33  02.  4 

34  14-  I 

35  21.0 

36  22.  6 

37  18.8 

38  09.  2 

38  53-  6 

39  31-6 

40  03.  2 
40  28.  o 
40  45.  8 
40  56.  4 


Az. 


o.  o 


116.  o 

117.  I 

118.  3 

119- S 
120.  7 
122.  o 
123.4 

124.  8 
126.  2 
127.7 
129.3 
130.9 
132.6 

134-4 
136.  2 

138-1 
140.  I 
142.  2 
144.4 

146.  7 
149.0 

151- 5 
154-  I 
156-7 
159-4 

162.  2 
165.  o 
167.9 
170.9 

173-9 
177.0 


24= 


Alt. 


180.  o 


I  57.  6  118.  o 

3  56.0  119.  2 

5  53-0  12-   - 

7  48-  7  12 

9  42.  7  12 


Az. 


10.  4 
1.6 
8 


II 


35.  I    124.  2 


13  25.  7 

15  14-3 

17  01.  o 

18  45-  3 
20  27.  4 

22  06.  7 

23  43-  3 

25  16.8 

26  47.  2 

28  14.  2 

29  37-  4 

30  56-  7 

32  II.  6 

33  22.  o 

34  27.  7 

35  28.  2 

36  23.  4 

37  12.  7 

37  56-3 

38  33-  5 

39  04  4 
39  28.  6 
39  46.  o 
39  56-  5 


o.  o 


125.6 

127.  o 

128.  5 
130.  I 
131- 7 
133-4 

135-2 

137-0 
138.9 
140.9 
142.9 

145-  I 

147.4 
149.7 
152.  I 
154.6 
157-2 
159-9 

162.  6 
165.  4 
168.  2 
171.  I 
174.  I 
177.0 


180.  o 


Hour 
Angle. 


h.  m. 


5    10 


4 
3 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


0     00 


In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

3° 

3° 

4° 

Hour 
Angle. 

Hour   j 
Ang:Ie.  1 

Alt. 

Az. 

Alt. 

As. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0             / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

i 

m. 

6    00 

o  oo.  o 

90.  0 

0  27.  2 

89.  I 

0  54-5 

88.2 

I  21.  7 

87.3 

I  48.9 

86.4 

6 

00     i 

5    50 

2  13-7 

91.  I 

2  40.  9 

90-3 

3  08.  0 

89.4 

3  35-2 

88.5 

4  02.4 

87.6 

5 

50     1 

40 

4  27.  2 

92-3 

4  54-5 

91.4 

5  21.8 

90.  5 

5  48-8 

89.6 

6  15.9 

88.7 

40 

30 

6  40.7 

93-4 

7  08.  I 

92.5 

7  35-3 

91.  6 

8  02.  4 

90.  7 

8  29.  6 

89.8 

30 

20 
10 

8  54.0 

94.  6 

9  21.5 

93-7 

9  48.9 

92.  8 

10  16.  I 

91.9 

10  43.  2 

91.  0 

20 

II  07.  I 

95-8 

II  34-9 

94.9 

12  02.  3 

93-9 

12  29.  7 

93- 0 

12  56.8 

92.  I 

10 

5    00 

13  20.  0 

96.9 

13  47.8 

96.  0 

14  15.  6 

95.1 

14  43.  0 

94-2 

15   10.3 

93.3 

5 

00 

4     50 

15  32.4 

98.  I 

16  00.  8 

97.2 

16  28.  5 

96.3 

16  56.  3 

95-4 

17  23-6 

94-5 

4 

50 

40 

17  44.  6 

99-4 

18  13.  0 

98.5 

18  41.  3 

97-5 

19  09.  I 

96.6 

19  36.  8 

95-7 

40 

30 

19  56.  2 

100.  7 

20  25.  I 

99.8 

20  53-  5 

98.8 

21  21.  8 

97.8 

21  49.  6 

96.9 

30 

20 

22  07.  2 

102.  0 

22  36.  5 

lOI.  0 

23  05.  4 

100.  I 

23  33-9 

99.  I 

24  02.  I 

98.  I 

20 

10 

24  17.  6 

103.3 

24  47-  4 

102.3 

25  16.7 

lOI.  4 

25  45-  7 

100.  4 

26  14.  2 

99.4 

10 

4    00 

26  27.  4 

104.  7 

26  57.  5 

103.7 

27  27.4 

102.8 

27  56.  8 

loi.  8 

28  25.  8 

100.8 

4 

00 

3    50 

28  36.  2 

106.  0 

29  07.  0 

105.  I 

29  37.  4 

104.  2 

30  07.  4 

103.  2 

30  36.  8 

102.  2 

3 

50 

40 

30  44.  I 

107.  6 

31  15-5 

106.  6 

31  46.  6 

105.6 

32  17.0 

104.  6 

32  47.  I 

103.6 

40 

30 

32  so.  8 

109.  2 

33  23.  I 

108.2 

3.3  54.  8 

107.  2 

34  25.  9 

106.  I 

34  56.  6 

105.  I 

30 

20 

34  56.  4 

no.  9 

35  29.4 

109.  8 

36  01.9 

108.8 

36  33-  7 

107-7 

37  05.  I 

106.  7 

20 

10 

37  00.  6 

112.  6 

37  34.  5 

III.  5 

38  07.  7 

no.  5 

38  40-  5 

109.4 

39  12.  5 

108.3 

10 

j 

3    00 

39  03-  2 

114.  4 

39  37-9 

113- 4 

40  12.  2 

112.  3 

40  45-  7 

III.  2 

41  18.  7 

no.  I 

3 

00 

2    50 

41  03.  9 

116.  4 

41  39-  8 

115- 3 

42   15.  0 

114.  2 

42  49-  6 

113.  I 

43  23.  5 

112.  0 

2 

50 

40 

43  02.  6 

118.  4 

43  39-  5 

117- 3 

44  15-  9 

116.  2 

44  51-  6 

115.  I 

45  26.  6 

114.  0 

40 

30 

44  58-  8 

120.  6 

45  37.  3 

119- 5 

46  14.  6 

118.  4 

46  51.  6 

117.3 

47  27.  7 

116.  I 

30     i 

20 

46  52-  5 

123.  0 

47  32.  0 

121.  9 

48  10.  9 

120.  7 

48  49.  I 

119.  6 

49  26.  5 

118.  4 

20 

10 

48  43.  0 

125.5 

49  24.  0 

124.4 

50  04.  2 

123.  2 

50  44.0 

122.  0 

51  22.8 

120.  8 

: 

10 

2     00 

50  30-  I 

128.  2 

51   12.5 

127.  I 

51  54.4 

125.  9 

52  35-  5 

124.7 

53  15-9 

123.  5 

2 

00 

1    50 

52   12.  9 

131.  I 

52  57.  2 

130.0 

53  40.  6 

128.8 

54  23.  4 

127.  6 

55  05.  5 

126.  4 

1 

50 

40 

53  51-3 

134-  2 

54  37-  I 

133-  I 

55  22.  5 

132.0 

56  06.  9- 

130.8 

56  50.  9 

129.6 

40 

30 

55  24-  I 

137.6 

56  12.  I 

136.5 

56  59-  0 

135-4 

57  45-  6 

134-  2 

58  31-5 

133-  0 

30 

20 

56  51-2 

141.3 

57  40.  6 

140.3 

58  29.  8 

139.2 

59  18.  2 

138.0 

60  06.  0 

136.8 

20 

10 

58  II.  0 

145.2 

59  02.  8 

144.  2 

59  53-  5 

143.  2 

60  44.  0 

142.  I 

61  33-9 

141.  0 

10 

1     00 

59  23.  4 

149.  5 

60  16.  6 

148.6 

61  09.  6 

147.6 

62  02.  0 

146.  6 

62  54.0 

145-  5 

1 

00 

0    50 

60  26.  7 

154.  0 

61  21.  9 

153.2 

62   16.  5 

152.  3 

63   10.  9 

151-  4 

64  04.  9 

150.  4 

0 

50 

40 

61  20.  4 

158.8 

62  16.  9 

158.  I 

63  13.6 

157.  4 

64  09.  6 

156.  6 

65  05.  6 

155.  7 

40 

30 

62  03.  2 

163.8 

63  01.  2 

163-  3 

63  59.  I 

162  7 

64  56.  9 

162.  I 

65  54.  5 

161.  4 

30 

20 

62  34.  5 

169.  I 

63  33-  6 

168.7 

64  32.  8 

168.3 

65  31- 6 

167.9 

66  30.  4 

167.4 

20 

10 

62  53.  6 

174.5 

63  53-4 

174.3 

64  53.  I 

174.  I 

65  53.  0 

173.9 

66  52.  6 

173-6 

10 

0    00 

63     0.  0 

180.  0 

64     0.  0 

180.  0 

65     0.  0 

180.  0 

66     0.  0 

180.  0 

67     0.  0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risintr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tahulattd  azimuths  are  reckoned  from  North  to  \\cst. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6 

10 

0  02.  8 

84.4 

0  30.3 

83-5 

0  57.6 

82.6 

I  24.9 

81.7 

I  52.  2 

80.9 

6 

10 

6 

00 

2  16.  I 

8t^.  6 

2  43.2 

84-7 

3  10-3 

83.8 

3  37-4 

82.9 

4  04.  4 

82.0 

6 

00 

5 

50 

4  29.4 

86.7 

4  56-4 

85.8 

5  23-3 

84.9 

5  50-2 

84.0 

6  16.  9 

83.1 

5 

50 

40 

6  42.9 

87.8 

7  09-7 

86.9 

7  36-5 

86.0 

8  03.2 

85.1 

8  29.7 

84.2 

40 

30 

8  56.5 

88.9 

9  23-2 

88.0 

9  49-9 

87.1 

10  16.  4 

86.2 

10  42.  7 

85-3 

30 

20 

II  10.  I 

90.  I 

II  36.8 

89.  I 

12  03.  5 

88.2 

12  29.  9 

87-3 

12  56.2 

86.4 

20 

10 

13  23.  8 

91.  2 

13  50-6 

90.  2 

14  17.2 

89-3 

14  43-  4 

88.4 

15  09.6 

87.5 

10 

5 

00 

IS  37-3 

92.3 

16  04.  2 

91.4 

16  30.  7 

90-5 

16  57.0 

89-5 

17  23.2 

88.6 

5 

00 

4 

50 

17  50.8 

93-5 

18  17.8 

92.  6 

18  44.4 

91.  6 

19  10-  7 

90.7 

19  36.  8 

89-7 

4 

50 

40 

20  04.  I 

94-7 

20  31.  I 

93-8 

20  57-9 

92.8 

21  24.3 

91.8 

21  5°-  5 

90.9 

40 

30 

22  17.  2 

95-9 

22  44.4 

95-0 

23  II- 3 

94.0 

23  37-9 

93-0 

24  04.  0 

92.  0 

30 

20 

24  30.  0 

97.2 

24  57-4 

96.  2 

25  24-  6 

95-2 

25  51-2 

94-2 

26  17.  6 

93-2 

20 

10 

26  42.  4 

98.5 

27  10.  2 

97-5 

27  37-5 

96.  4 

28  04.  4 

95-4 

28  30.  8 

94-4 

10 

4 

00 

28  54.4 

99.8 

29  22.  4 

98.8 

29  50-  I 

97-7 

30  17-3 

96.7 

30  44-  I 

95-6 

4 

00 

3 

50 

31  05-8 

lOI.  I 

31  34-3 

100.  I 

32  02.4 

99-  I 

32  29.  9 

98.0 

32  56.  8 

97.0 

3 

50 

40 

33  16.6 

102.  6 

33  45-  5 

lOI.  5 

34  14-  I 

100.  5 

34  41-9 

99.4 

35  09-4 

98-3 

40 

30 

35  26.7 

104.  I 

35  56-2 

103.0 

36  25.3 

lOI.  9 

36  53-  6 

100.  8 

37  21.3 

99-7 

30 

20 

37  35-8 

105.6 

38  06.  0 

104.  5 

3835-7 

103.4 

39  04-  5 

102.3 

39  32- 8 

lOI.  I 

20 

10 

39  44-  I 

107.  2 

40  15.0 

106.  I 

40  45.  2 

105.0 

41  14-  7 

103.9 

41  43-  5 

102.  7 

10 

3 

00 

41  51.  I 

109.  0 

42  22. 7 

107.8 

42  53-8 

106.  7 

43  24-0 

105-  5 

43  53-6 

104.3 

3 

00 

2 

50 

43  56-8 

no.  8 

44  29.  2 

109-5 

45  01.  2 

108.  4 

45  32-3 

107.  2 

46  02.  6 

106.  0 

2 

50 

40 

46  00.  8 

112. 8 

46  34-  4 

III.  5 

47  07-  3 

no.  3 

47  39-  2 

lOQ.   I 

48  10.  5 

107.8 

40 

30 

48  03.  2 

114.  9 

48  37-9 

113-7 

49  II- 7 

112.  4 

49  44-  7 

III.  I 

50  16.9 

109.  8 

30 

20 

50  03.  2 

117.  I 

50  39-  I 

"5-9 

51  14-3 

114.  6 

51  48.  6 

113- 3 

52  21.9 

III.  9 

20 

10 

52  01.  0 

119- 5 

52  38-  2 

118.  3 

53   14-7 

117.  0 

53  50-2 

115.  6 

54  24.  9 

114.  2 

10 

3 

00 

53  55-6 

122.  2 

54  34-  4 

120.  9 

55  12-4 

119.  6 

55  49-  3 

118.  2 

56  25.  5 

116.  7 

2 

00 

1 

50 

55  46.  9 

I2i^.  I 

56  27.4 

123.8 

57  07-  0 

122.  4 

57  45-  7 

121.  0 

58  23.  4 

119-  5 

1 

50 

40 

57  34-  0 

128.3 

58  16.  2 

126.  9 

58  57-8 

125-5 

59  38-  3 

124.  I 

60  18.  0 

122.  6 

40 

30 

59  16.  5 

131-7 

60  CO.  8 

130.4 

60  44.  2 

129.  0 

61  26.  7 

127.  6 

62  08.  2 

126.  0 

30 

20 

60  53.  2 

135-5 

61  39.  4 

134.  2 

62  25.  2 

132.8 

63  09.8 

131- 4 

63  53-  9 

129.9 

20 

10 

62  23.  2 

139.8 

63  II.  8 

138.5 

63  59-7 

137- I 

64  46.  8 

135-7 

65  33-  2 

134.2 

10 

1 

00 

63  45-  5 

144-3 

64  36.  2 

143-  I 

65  26.  7 

141.  8 

66  16.  2 

140.4 

67  05.  2 

139.0 

1 

00 

0 

50 

64  58.  2 

149.4 

65  51-8 

148.2 

66  44.  5 

147.0 

67  36.  2 

145-8 

68  28.  0 

144.4 

0 

50 

40 

66  01.  3 

154.8 

66  56.  5 

153-8 

67  51.6 

152.8 

68  46.  0 

151- 7 

69  40.  2 

150.4 

40 

30 

66  51.9 

160.  7 

67  49.  2 

159- 9 

68  46.  2 

159.  0 

69  43.  0 

158.  I 

70  39-  3 

157-0 

30 

20 

67  29.  3 

166.  9 

68  28.  0 

166.  4 

69  26.  6 

1^5-  7 

70  25.0 

165.  I 

71  23.6 

164-3 

20 

10 

67  52-3 

173-4 

68  52.  0 

173-  I 

69  51.  6 

172.8 

70  51.2 

172.4 

71  50.8 

172.0 

10 

0 

00 

68     0.0 

I  So.  0 

69     0. 0 

180.  0 

70     0.  0 

180.  0 

71     0. 0 

180.  0 

72     0. 0 

I  So.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 



Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    20 

o  o8.  I 

78.8 

0  35-8 

78.0 

I  03.4 

77.0 

I  30.9 

76.  2 

I  58.6 

75-3 

6    20 

10 

2     19.4 

80.0 

2  46.7 

79.  I 

3  13-9 

78.2 

3  41- I 

77-3 

4  08.  I 

76.4 

10 

6    00 

4  3T^-3 

81.  I 

4  58-2 

80.2 

5  25-0 

79-3 

5  51-7 

78.4 

6  18.3 

77-5 

6    00 

5    50 

6  43.6 

82.2 

7   10.  0 

81.3 

7  36-6 

80.4 

8  02.  9 

79-5 

8  29. 1 

78.6 

5    50 

40 

8  56.0 

83-3 

9  22.3 

82.4 

9  48.5 

81.5 

10  14.  5 

80.5 

10  40.  3 

79.6 

40 

30 

II  08.  9 

84.4 

II  34-9 

83-5 

12  00.  8 

82.6 

12  26.  5 

81.6 

12  51.9 

80.  7 

30 

20 

13  22.  0 

85-5 

13  47-  9 

84-5 

14  13-  5 

83.6 

14  38.  9 

82.7 

15  04-  I 

81.7 

20 

10 

15  35-4 

86.6 

16  01.  I 

85.6 

16  26.  4 

84-7 

16  51.7 

83.8 

17  16.5 

82.8 

10 

5    00 

17  48.  8 

87.7 

18  14.  4 

86.7 

18  39.  6 

85.8 

19  04.  6 

84.8 

19  29.  2 

83.8 

5    00 

4    50 

20  02.  4 

88.8 

20  27.  9 

87.8 

20  53.0 

86.8 

21  17.8 

85-9 

21  42.  I 

84.9 

4    50 

40 

22  16.  0 

89.9 

22  41.  5 

88.9 

23  06.  5 

87.9 

23  31-2 

86.9 

23  55-4 

85-9 

40 

30 

24  29.  7 

91.  0 

24  55-  2 

90.  0 

25  20.  2 

89.0 

25  44-7 

88.0 

26  08.  8 

87.0 

30 

20 

26  43-  3 

92.  2 

27  08.  7 

91.  2 

27  33-8 

90.  2 

27  58.4 

89.  I 

28  22.  4 

88.1 

20 

10 

28  56.  8 

93-4 

29  22.3 

92-3 

29  47.  4 

91-3 

30  II.  9 

90-3 

30  35-9 

89.2 

10 

4    00 

31  10.  I 

94.6 

31  35-9 

93-5 

32  01.  0 

92-5 

32  25.6 

91.4 

32  49.  6 

90-3 

4    00 

3    50 

33  23-3 

95-9 

33  49-  I 

94.8 

34  14-  5 

93-7 

34  39-  I 

92.  6 

35  03-  I 

91-5 

3    50 

40 

35  36-0 

97.2 

36  02.  2 

96.  I 

36  27.7 

95- 0 

36  52.6 

93-8 

37  16.8 

92.7 

40 

30 

37  48.  4 

98.6 

38  14-9 

97-4 

38  40.  7 

96-3 

39  05-  8 

95-1 

39  30-  I 

93-9 

30 

20 

40  00.  2 

100.  0 

40  27.  2 

98.8 

40  53-4 

97-6 

41  18.8 

96.4 

41  43-  5 

95-2 

20 

10 

42  II.  6 

loi.  5 

42  39.0 

100.3 

43  05-  5 

99.0 

43  31-3 

97-8 

43  56-4 

96- 5 

10 

3    00 

44  22.2 

103.  I 

44  50-2 

loi.  8 

45  17-3 

100.  6 

45  43- 7 

99-3 

46  09.  0 

98.0 

3    00 

2    50 

46  32.  0 

104.  7 

47  oo-  5 

103-4 

47  28.3 

102.  2 

47  55-  I 

TOO.  8 

48  21.  I 

99-5 

2    50 

40 

48  40.  7 

106.  5 

49  10.  I 

105.  2 

49  38-  6 

103.8 

50  06.  2 

102.  5 

50  32.  6 

lOI.  I 

40 

30 

50  48.  2 

108.5 

51   i8-4 

107.  I 

51  47-8 

105-7 

52  16.  I 

104-3 

52  43-4 

102.8 

30 

20 

52  54-  I 

no.  5 

53  25-  5 

109.  I 

53  55-9 

107-7 

54  25.2 

106.  2 

54  53-  2 

104.  6 

20 

10 

54  58-  4 

112.  8 

55  30-  9 

HI.  3 

56  02.  4 

109.  8 

56  32-9 

108.2 

57  01-9 

106.5 

10 

2    00 

57  oo-  4 

115.  2 

57  34-4 

113- 7 

58  07.  2 

112.  2 

58  39-  0 

110.  6 

59  09-  3 

108.  9 

2    00 

1    50 

59  00.  0 

118.  0 

59  35-  5 

116.  4 

60  09.  7 

114.  8 

60  42.  9 

113. 1 

61  14.  6 

III.  4 

1    50 

40 

60  56.  2 

121.  I 

61  33.6 

119.  4 

62  09.  7 

117.  7 

62  44.  6 

116.  0 

63  18.0 

114.  I 

40 

30 

62  48.  7 

124.4 

63  28.0 

122.  7 

64  06.  2 

121.  0 

64  43.  I 

119.  2 

65  18.  5 

117-3 

30 

20 

64  36.  4 

128.2 

65  17-9 

126.5 

65  58-  s 

124.8 

66  37.  7 

122.  9 

67  15-4 

120.  9 

20 

10 

66  18.4 

132-5 

67  02.  4 

130.8 

67  45-4 

129.  0 

68  27.4 

127. 1 

69  07.  2 

125.0 

10 

1    00 

67  52.8 

137-4 

68  39.  7 

135-7 

69  25.8 

133-9 

70  10.  4 

131-9 

70  53-  7 

129.9 

1    00 

0    50 

69  18.  6 

142.9 

70  08.  6 

141.  2 

70  57.2 

139-5 

71  45-2 

137-6 

72  31-8 

135-6 

0    50 

40 

70  33-  3 

149.  I 

71  26.  2 

147.6 

72   18.  2 

146.  0 

73  09-8 

144.2 

73  59-7 

142.3 

40 

30 

71  35-2 

156.  0 

72  30.  7 

154-7 

73  25.7 

153-4 

74  20.  2 

151-8 

75  13-8 

150.  2 

30 

20 

72  21.  4 

163.6 

73  19-4 

162.  6 

74  17-0 

161.  7 

75  14-  5 

160.  5 

76  II.  I 

159-3 

20 

10 

72  50-3 

171.  6 

73  49-  6 

171.  I 

74  49-  0 

170.  6 

75  48.3 

170.  0 

76  47-  5 

169.3 

10 

0    00 

73     0.0 

180.  0 

74     0.0 

180.  0 

1 

75     0-0 

180.  0 

76    0.  0 

180.  0 

77     0.0 

180.  0 

0    00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18= 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0   / 

»  0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

G  40 

0  05.  2 

68.6 

6 

40 

30 

0  18.  0 

73-3 

0  45-9 

72.4 

I  13-9 

71- *S 

I  42.  I 

70.  6 

2  10.  I 

69.7 

30 

20 

2  26.  2 

74-4 

2  53-7 

73-5 

3  21.2 

72.  6 

3  48.6 

71-7 

4  15-9 

70.8 

20 

10 

4  35-2 

75-5 

5  02.  I 

74.6 

5  29-0 

73-7 

5  55-9 

72.8 

6  22.5 

71.9 

10 

G    00 

6  44.  9 

76.6 

7  II- 3 

75-7 

7  37-7 

74.8 

8  03.9 

73-9 

8  30-0 

73- 0 

6 

00 

5  50 

8  55-1 

77.6 

9  21.  I 

76.7 

9  46.9 

75-8 

10  12.  6 

74-9 

10  38.  I 

74.0 

5 

50 

40 

II  05.9 

78.7 

II  31.4 

77-8 

II  56.8 

76.9 

12  21.  9 

75-9 

12  47.0 

75-0 

40 

30 

13  17.2 

79.8 

13  42.  3 

78.8 

14  07.  I 

77-9 

14  31.6 

76.9 

14  56.  2 

76.  0 

30 

20 

15  28.  9 

80.8 

15  53-  6 

79-8 

16  18.  I 

78-9 

16  42.  3 

77-9 

17  06.  2 

77.0 

20 

10 

17  41. 1 

81.8 

18  05.  4 

80.8 

18  29.  4 

79-9 

18  53-  I 

78.9 

19  16.  6 

78.0 

10 

5  00 

19  53-  5 

82.9 

20  17.  5 

81.9 

20  41.  2 

80.9 

21  04.  6 

79-9 

21  27.  6 

78.9 

5 

00 

4  50 

22  06.  2 

83-9 

22  30.  0 

82.9 

22  53-3 

81.9 

23  16.4 

80.9 

23  39-  0 

79-9 

4 

50 

40 

24  19-3 

84.9 

24  42.  8 

83-9 

25  05.  8 

82.9 

25  28.  5 

81.9 

25  50.8 

80.8 

40 

30 

26  32.  6 

86.0 

26  55-  8 

84-9 

27  18.6 

83-9 

27  40.  9 

82.9 

28  03.  5 

81.8 

30 

20 

28  45.  9 

87.0 

29  09.  0 

86.0 

29  31-6 

84-9 

29  53-  7 

83-9 

30  15-3 

82.8 

20 

10 

30  59-  4 

88.1 

31  22.4 

87.1 

31  44.8 

86.0 

32  06.  6 

84.9 

32  28.  0 

83-7 

10 

4  00 

33   13-0 

89.2 

33   35-9 

88.1 

33  58.3 

87.0 

34  19-9 

85-9 

34  41.0 

84.7 

4 

00 

3  50 

35  26.  7 

90.4 

35  49-  5 

89.2 

36  II.  8 

88.1 

36  33-  8 

86.9 

36  54-  2 

85-7 

3 

50 

40 

37  40.  3 

91-5 

38  03.  2 

90-3 

38  25.4 

89.2 

38  46.  8 

88.0 

39  07-  6 

86.8 

40 

30 

39  54- 0 

92.7 

40  16.  8 

91-5 

40  38.  9 

90-3 

41  00.  4 

89.  I 

41  21.  0 

87.8 

30 

20 

42  07.3 

94.0 

42  30.4 

92-7 

42  52.6 

91-5 

43  14-  I 

90.  2 

43  34-  7 

88.9 

20 

10 

44  20.  5 

95-3 

44  43-  8 

94.0 

45  06.  I 

92.7 

45  27-  7 

91.4 

45  48.  2 

90.  0 

10 

3  00 

46  33-  4 

96.6 

46  57.  0 

95-3 

47  19-6 

93-9 

47  41-  3 

92.  6 

48  01.  9 

91.  2 

3 

00 

2  50 

48  45-  9 

98.  I 

49  09-  9 

96.7 

49  32-  8 

95-3 

49  54-  7 

93-8 

50  15-  4 

92.4 

2 

50 

40 

50  58.  I 

99.6 

51  22.5 

98.2 

51  45-  8 

96.7 

52  07.9 

95-2 

52  29.0 

93-6 

40 

30 

53  09-4 

101.3 

53  34-  5 

99-8 

53  58-  2 

98.2 

54  20.  8 

96.6 

54  42.  2 

95-0 

30 

20 

55  20.  2 

103.  I 

55  45-  9 

loi.  5 

56  10.3 

99.8 

56  33-  5 

98.2 

56  55-3 

96-5 

20 

10 

57  29.  7 

105.0 

57  56-  4 

103- 3 

58  21.6 

loi.  6 

58  45-  5 

99-9 

59  07-  9 

98.  I 

10 

2  00 

59  38.  2 

107.  2 

60  05.  8 

105.4 

60  32.  0 

103.6 

60  56.  7 

lOI.  7 

61  19.  9 

99-8 

2 

00 

1  50 

61  45.  0 

109.  6 

62  14.  I 

107.7 

62  41.  2 

10=;.  8 

63  07.  0 

103.8 

63  31.0 

loi.  7 

1 

50 

40 

63  49-9 

112.  2 

64  20.  3 

no.  3 

64  49.  2 

108.2 

65  16.3 

106.  I 

65  41.6 

103-  9 

40 

30 

65  52-4 

115- 3 

66  24.  5 

113-2 

66  55.  0 

III.  0 

67  23.8 

108.8 

67  50.2 

106.  4 

30 

20 

67  51-4 

118.  8 

68  25.  8 

116.  6 

68  58.  5 

114- 3 

69  29.  I 

III.  9 

69  57.  8 

109.3 

20 

10 

69  46.  2 

122.  9 

70  23.  2 

120.5 

70  58.  2 

118.  I 

71  31-5 

"5-5 

72  02.  5 

112.  7 

10 

1  00 

71  35-3 

127.7 

72  15-  5 

125.  2 

72  53-7 

122.  7 

73  30-  0 

119.  9 

74  03.  9 

117.  0 

1 

00 

0  50 

73  17-0 

133-4 

74  00.  8 

130.9 

74  42.  5 

128.3 

75  22.5 

125-3 

76  00.  0 

122.  2 

0 

50 

40 

74  48.  7 

140.  I 

75  36-  4 

137-8 

76  22.  5 

135-2 

77  06.  7 

132.2 

77  48.  9 

128.9 

40 

30 

76  07.  0 

148.2 

76  58-  5 

146.  I 

77  49-  5 

143-7 

78  39.  0 

140.  8 

79  26.  5 

137-7 

30 

20 

77  07.  7 

1^7-8 

78  03.  5 

1^6.  0 

78  58-  8 

i';4-  2 

79  53-  2 

151-8 

80  46.  2 

149.  I 

20 

10 

77  46.  6 

168.  s 

78  45-  5 

167.6 

79  44-2 

166.5 

80  42.  6 

165.  I 

81  40.  6 

163.5 

10 

0  00 

78  0. 0 

180.  0 

79  0-0 

180.  0 

80  0.  0 

180.  0 

81  0. 0 

180.  0 

82  0. 0 

180.  0 

0 

00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

23° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Ii.  m. 

o     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0  % 

0 

h.  m. 

6  40 

o  34- o 

67.7 

I  02.8 

66.9 

I  31-5 

66.0 

2  00.  2 

65.1 

2  28.  9 

64.  2 

6  40 

30 

2  38.1 

68.8 

3  06.  I 

6S.  0 

3  34-  I 

67.1 

4  01.9 

66.2 

4  29.  8 

65-3 

30 

20 

4  43-2 

69.9 

5  10-5 

69.  I 

5  37-7 

68.2 

6  04.8 

67-3 

631.8 

66.4 

20 

10 

6  49.2 

71.0 

7  15-7 

70.1 

7  42.  2 

69.  2 

8  08.4 

68.3 

834.6 

67.4 

10 

6  00 

8  56.0 

72.  0 

9  21.8 

71.  I 

9  47-5 

70.  2 

10  13.0 

69-3 

10  38.  5 

68.4 

6  00 

5  50 

II  03.4 

73-1 

II  28.6 

72.1 

II  53-6 

71.  2 

12  18.3 

70-3 

12  43.  I 

69.4 

5  50 

40 

13  II.  6 

74.1 

13  36.2 

73-1 

14  00.  5 

72.  2 

14  24.  6 

71.  2 

14  48.  5 

70-3 

40 

30 

15  20.3 

75- 0 

15  44-4 

74.1 

16  08.  I 

73-2 

16  31-5 

72.  2 

16  54.  6 

71.2 

30 

30 

17  29.8 

76.  0 

17  53-2 

75-1 

18  16.3 

74.1 

18  39.  I 

73-1 

19  01.  6 

72.1 

20 

10 

19  39.  8 

77.0 

20  02.  6 

76.  0 

20  25.  I 

75- 0 

20  47.  2 

74.0 

21  09.  0 

73- 0 

10 

5  00 

21  50.  2 

77-9 

22  12.  6 

76.9 

22  34-  5 

75-9 

22  56.  0 

74-9 

23  17-1 

73-9 

5  00 

4  50 

24  01.  2 

78.9 

24  22.  9 

77.8 

24  44-  3 

76.8 

25  05-3 

75-8 

25  25.8 

74.8 

4  50 

40 

26  12.  5 

79.8 

26  33.9 

78.8 

26  54.  7 

77-7 

27  15.  I 

76.7 

27  35- 0 

75-6 

40 

30 

28  24.  2 

80.7 

28  45-  I 

79-7 

29  05.  6 

78.6 

29  25-3 

77-6 

29  44-  7 

76.5 

30 

20 

30  36-3 

81.7 

30  56.  8 

80.6 

31  16.8 

79-5 

31  36-  I 

78.4 

31  54-9 

77-3 

20 

10 

32  48.  6 

82.6 

33   08.  7 

81.5 

33   28.  2 

80.4 

33   47-  I 

79-2 

34  05.  3 

78.1 

10 

4  00 

35  OI-4 

83.6 

35  21.2 

82.4 

35  40.  3 

81.3 

35  58-6 

80.  I 

36  16.  4 

79.0 

4  00 

3  50 

37  14-2 

84.6 

37  33-7 

83-4 

37  52-  5 

82.  2 

38  10.  5 

81.0 

38  27.  7 

79-8 

3  50 

40 

39  27-5 

85.6 

39  46.  7 

84.3 

40  05.  I 

83.1 

40  22.  7 

81.8 

40  39.  4 

80.6 

40 

30 

41  40.  7 

86.6 

41  59.8 

85-3 

42  17.  8 

84.0 

42  35-  I 

82.7 

42  51-4 

81.4 

30 

20 

43  54-3 

87.6 

44  13-  I 

86.3 

44  30-  9 

84.9 

44  47-  7 

83.6 

45  03-  7 

82.3 

20 

10 

46  07.  9 

88.6 

46  26.  5 

87-3 

46  44.  I 

85-9 

47  00.  6 

84-5 

47  16.2 

83.1 

10 

3  00 

48  21.  5 

89.7 

48  40.  I 

88.3 

48  57-  5 

86.9 

49  13-8 

85-4 

49  29.  0 

83-9 

3  00 

2  50 

50  35-  I 

90.9 

50  53-  6 

89.4 

51  II.  0 

87-9 

51  27.  I 

86.3 

51  42.  0 

84.8 

2  50 

40 

52  48.  7 

92.  I 

53  07-3 

90-5 

53  24.6 

88.9 

53  40.  5 

87-3 

^  53  55-  3 

85-7 

40 

30 

55  02.  2 

93-4 

55  20.9 

91.7 

55  38.  2 

90.  0 

55  54-  I 

88.  3 

56  08.  5 

86.6 

30 

20 

57  15-6 

94-7 

57  34-  5 

93- 0 

57  51-9 

91.  2 

58  07.  7 

89.4 

58  22.  0 

87.6 

20 

10 

59  28.  6 

96.  2 

59  47-  7 

94-4 

60  05.  5 

92.4 

60  21.  4 

90-5 

60  35.  6 

88.  s 

10 

2  00 

61  41.3 

97.8 

62  01.  0 

95-8 

62  18.9 

93-8 

62  34.  9 

91.7 

62  49.  2 

89.6 

3  CO 

1  50 

63  53-3 

99.6 

64  13-  7 

97-5 

64  32.  2 

95-3 

64  48.  5 

93-  I 

65  02.  7 

90.7 

1  50 

40 

66  04.  7 

lOI.  7 

66  26.  0 

99-3 

66  45.  I 

97.0 

67  01.  8 

94-5 

67  16.  5 

92.  0 

40 

30 

68  15.  0 

104.  0 

68  37.  4 

lOI.  4 

68  57.  2 

98.8 

69  15.  0 

96.  2 

69  29.  9 

93-4 

30 

20 

70  23.  9 

106.  7 

70  47.  8 

103.  9 

71  09.  0 

lOI.  0 

71  27.7 

98.  0 

71  43-2 

95-1 

20 

10 

72  30-  7 

109.  8 

72  56.7 

106.8 

73  19-7 

103.  6 

73  39-  5 

100.3 

73  56-0 

96.9 

10 

1  00 

74  35-  0 

113.  8 

75  03.  5 

no.  5 

75  28.  5 

106.  8 

75  50-3 

103.  I 

76  08.  4 

99.2 

1  00 

0  50 

76  35-  0 

118.  8 

77  07.  0 

115.  i 

77  35-  2 

po.  9 

77  59-  5 

106.  7 

78  19-  5 

102.  I 

0  50 

40 

78  28.  4 

125-3 

79  04.  8 

121.  2 

79  37-  5 

116.  6 

80  05.  6 

III.  6 

So  29.  5 

106.  I 

40 

30 

80  II.  5 

133-9 

80  53.  5 

129.  6 

81  33-  0 

124.  6 

82  07.  0 

118.  9 

82  35-  5 

112.  I 

30 

20 

81  37-9 

145-7 

82  27.  5 

141.  7 

83  14-  S 

136.  6 

83  57-4 

130-4 

84  34-  9 

122.  5 

20 

10 

82  38.  I 

161.  4 

83  34-  8 

158.6 

84  3°-  5 

155-0 

85  24.  I 

149-9 

86  14.8 

142.  5 

10 

0  00 

83  0.0 

180.  0 

84  0. 0 

180.  0 

85  0. 0 

180.  0 

86  0. 0 

180.  0 

87  0. 0 

180.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  27°.     DECLINATION  CONTRARY  NAME  TO   I.ATITUDE.      283 


0° 

1== 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

C     00 

0  00.  0 

90.  0 

6 

00 

5     50 

2  13-7 

91.  I 

I  46.4 

92.  0 

I  19.0 

92.9 

0  51.8 

93-8 

0  24.4 

94.7 

5 

50 

40 

4  27.2 

92-3 

3  59-9 

93-2 

3  32.5 

94-  I 

3  05-0 

95-0 

2  37-5 

95  8 

40 

30 

6  40.7 

93-4 

6  13.2 

94-3 

5  45-7 

95-2 

5  17-9 

96.  I 

4  50-2 

97.0 

30 

20 

8  54.0 

94.6 

8  26.4 

95-5 

7  58-7 

96.4 

7  30-7 

97-3 

7  02.  8 

98.  2 

20 

10 

II  07.  I 

95-8 

10  39-3 

96.7 

10  II.  3 

97.6 

9  43-2 

98.5 

9  14- 8 

99-4 

10 

5     GO 

13  20.0 

96".  9 

12  51.8 

97-9 

12  23.6 

98.8 

"  55-  I 

99-7 

II  26.6 

100.  6 

5 

00 

4    50 

15  32.4 

98.  I 

15  04.  I 

99-1 

14  35-5 

100.  0 

14  06.  8 

100.  9 

13  37-6 

loi.  8 

4 

50 

40 

17  44-6 

99-4 

17  15-9 

100.3 

16  46.  9 

lOI.  2 

16  17.6 

102.  I 

15  48.  2 

103.0 

40 

30 

19  56.  2 

100.  7 

19  27.  I 

loi.  6 

18  57-7 

102.5 

18  27.  9 

103.4 

17  58.0 

104.3 

30 

20 

22  07.  2 

102.  0 

21  37-7 

102.  9 

21  07.8 

103.8 

20  37.  6 

104.8 

20  07.  I 

105.7 

20 

10 

24  17.  6 

^03-3 

23  47-  6 

104.3 

23  17-2 

105.2 

22  46.  4 

106.  2 

22  15-3 

107.  I 

10 

4     00 

26  27.  4 

104.  7 

25  56-  7 

105-7 

25  25.7 

106.  6 

24  54-  3 

107.  6 

24  22.  7 

108.5 

4 

00 

3    50 

28  36.  2 

106.  0 

28  04.  8 

107.  I 

27  33-4 

108.  I 

27  01.3 

109.  I 

26  28.8 

no.  0 

3 

50 

40 

30  44-  I 

107.  6 

30  12.  I 

108.6 

29  39.  8 

109.  6 

29  07.  0 

no.  6 

28  33.9 

III.  5 

40 

30 

32   50-8 

109.  2 

32  18.  2 

no.  2 

31  45-  I 

III.  2 

31  II- 5 

112.  2 

30  37-5 

113.  I 

30 

20 

34  56-  4 

no.  9 

34  23.  0 

III.  9 

33  49-  0 

112.  9 

33  14-  5 

113.  9 

32  39-6 

114- 8 

20 

10 

37  00.  6 

112.  6 

36  26.  2 

113.  6 

35  51.3 

114.  6 

35  16.0 

115.  6 

34  40.  0 

116.  6 

10 

3    00 

39  03-  2 

114-4 

38  27.8 

"5-5 

37  52-0 

116.  5 

37  15-5 

"7-5 

36  38.  6 

118.  5 

3 

00 

2    50 

41  03.9 

116.  4 

40  27.  5 

117.4 

39  50-  5 

118.  4 

39  13-0 

119.  4 

38  24.  9 

120.4 

2 

50 

40 

43  02.  6 

118.  4 

42  25.  0 

119  5 

41  46.  9 

120.  5 

41  08.  2 

121.  5 

40  29.  0 

122.5 

40 

30 

44  58-  8 

120.  6 

44  20.  2 

121.  7 

43  40.  7 

122.8 

43  00.8 

123.8 

42  20.  2 

124.8 

30 

20 

46  52-  5 

123.0 

46  12.5 

124. 1 

45  31-6 

125.  I 

44  50-2 

126.  I 

43  08.4 

127.  I 

20 

10 

48  43.  0 

125-  5 

48  01.  4 

126.6 

47  19.  2 

127.  6 

46  36.  5 

128.6 

45  53-  2 

129.6 

10 

2    00 

50  30-  I 

128.2 

49  46.9 

129.3 

49  03. 2 

130-3 

48  18.9 

131-3 

47  34- I 

132.3 

2 

00 

1    50 

52   12.9 

131.  I 

51  28.  2 

132.  2 

50  42.  9 

133-2 

49  57.0 

134.2 

49  10.  6 

135-2 

1 

50 

40 

53  51-3 

134-2 

53  04-8 

135-3 

52   17-9 

136.3 

51  30-  2 

137-3 

50  42.  3 

138-3 

40 

30 

55  24.  I 

137-6 

54  36.  I 

138.7 

53  47-  2 

139.7 

52  58-  I 

140.6 

52  0S.4 

141.  5 

30 

20 

56  51-2 

141- 3 

56  01.  I 

142.3 

55  10.6 

143-2 

54  19-6 

144- I 

53  28.  3 

145-  0 

20 

10 

58    II.  c 

145-2 

57  19-4 

146.  2 

56  27.0 

147.1 

55  34-4 

147-9 

54  41-  2 

148.7 

10 

1    00 

59  23.  4 

149-5 

58  29.  7 

150.3 

57  35-  7 

151.  I 

56  41-3 

151- 9 

55  46.  8 

152.7 

1 

00 

0    50 

60  26.  7 

154.0 

59  31-2 

154.7 

58  35-8 

155-  5 

57  39-  8 

156.  2 

56  43-  8 

1 56..  8 

0 

50 

40 

61  20.  4 

158.8 

60  23.  5 

159-4 

59  26.  4 

160.  I 

58  29.  0 

160.  6 

57  31-8 

161.  2 

40 

30 

62  03.  2 

163.  8 

61  05.  0 

164.3 

60  06.  8 

164.8 

59  08.  2 

165.  3 

58  09.  9 

165-7 

30 

20 

62  34-  5 

169.  I 

61  35-3 

169.4 

60  36.  I 

169.8 

59  36-  8 

170.  I 

5S  37-5 

170.4 

20 

10 

62  53.  6 

174-5 

61  53-9 

174-7 

60  54.  I 

174.9 

59  54.2 

175-0 

58  54-4 

175-2 

10 

0    00 

63     0.0 

180.  0 

62     0. 0 

180.  0 

61     0. 0 

180.  0 

60    0. 0 

180.  0 

59     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  cf  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

70 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    40 
30 
20 
10 

2    09.  9 

4  22.  5 
6  34-7 
8  46.5 

96.7 

97-9 

99.1 

100.  2 

I  42.3 

3  54-7 
6  06.  5 

8  18.0 

97-6 
98.  8 

99-9 

lOI.  I 

I   14.8 
3  26.7 
5  38-3 
7  49-4 

98-5 

99-7 

roo.  8 

102.  0 

0  47.  I 
2  58.8 

5  09-9 
7  20.5 

99-4 

100.  5 

101.  7 

102.  9 

0  19.  6 
2  30.8 
4  41-6 
6  51.6 

100.  3 
loi.  4 
102.  6 
103-8 

5 

40 
30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

10  57-  7 
13  08.4 

15  18.  5 
17  27.8 
19  36.4 
21  44.  0 

101.  4 

102.  7 
103.9 

105-3 
106.  6 
108.  0 

10  28.  8 
12  39-2 

14  48.  5 

16  57-4 

19  05-  3 
21  12.3 

102.3 
103.6 
104.  8 
106.  2 

107-5 
108.  9 

9  59-7 
12  09.  4 

14  18.  5 
16  26.  7 
18  34.  I 
20  40.  3 

103.2 
104-5 

105-7 

107.  I 

108.  4 

109.  8 

9  30-4 
II  39.8 

13  48.  2 

15  55-9 
18  02.5 

20  08.  2 

104.  I 

105-  4 
106.  6 
107.9 
109.3 
no.  7 

9  01.  2 
II  09.  9 

13  17-8 
15  24-7 
17  30-8 
19  35-6 

105.  0 

106.  2 

107-5 
108.8 
no.  2 
III.  6 

5 
4 

00 
50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

23  50.6 

25  56-  I 
28  00.  3 
30  03.  I 
32  04.  3 
34  03.  8 

109.4 
no.  9 
112-  5 

114. 1 
115-8 

117.  6 

23  18.2 
25  23-0 
27  26.3 
29  28. 2 
31  28.  5 
33  27.  I 

no.  3 
III.  8 

113- 4 
115.0 
116.  7 

118.  5 

22  45-6 
24  49.  6 
26  52. I 
28  53-  I 
30  52.4 
32  49-  8 

111.  2 

112.  7 

114- 3 

116.  0 

117.  7 
119-4 

22  12.  5 
24  15-8 
26  17.3 
28  17.  5 

30  IS-  7 
32  12. 2 

112.  I 

113.  6 
115.2 
116.  9 
118.  6 
120.  4 

21  39-3 
23  41-5 
25  42.4 

27  41-5 
29  38.  9 

31  34-  I 

113. 0 

"4-5 

116.  I 

117.  8 
119- 5 

121-3 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

36  01.  2 

37  56-4 
39  49-  2 
41  39-  I 
43  26.  0 
45  09.4 

119.  4 
121.  4 

123-5 

12^.8 

128. 1 
130.6 

35  23.3 
37  17-5 

39  08.  9 

40  57.8 
42  43-  I 
44  25.  I 

120.4 
122.  4 

124-5 
126.  7 
129.  I 
131.  6 

34  45-  I 
36  38-  0 
38  28.  4 

40  15.7 

41  59-9 
43  40.4 

121- 3 
123-3 
125-4 
127.  6 
130.0 

132- 5 

34  06.  3 

35  58.  2 
37  47-  2 
39  33-  3 

41  16.  I 

42  55-2 

122.3 

124-3 
126.  4 

128.6 

130.9 

133-4 

33  27-3 
35  17-8 

37  05-  7 

38  50-  5 
40  32.  0 
42  09.  6 

123.2 
125.2 

127-3 
129- 5 
131.  8 

134-3 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

46  48.  9 

48  23. 8 

49  53-8 

51  18.2 

52  36.6 

53  48.0 

133-3 
136.2 
139.2 
142.4 
145-9 

149-5 

46  03.  0 

47  36.  5 

49  04.  8 

50  27.9 

51  44-4 

52  54-4 

134-2 

137- I 
140.  I 

143-3 
146.  7 

150.3 

45  16.  8 

46  48.  8 

48  15.  7 

49  37-0 

50  52.  2 
52  00.5 

135-  I 
138.0 

141.  0 

144-  I 

147-5 
151.  0 

44  30-  I 

46  00.  7 

47  25.9 

48  45-  8 

49  59-4 
51  06.4 

136.  0 
138.8 
141.  8 
144.9 
148.2 
151-7 

43  43-  2 

45  12.  I 

46  36.  I 

47  54-2 

49  06.  6 

50  12.  I 

136.9 

139-7 
142.  6 

145-7 
148.9 

152.4 

2 

1 

00 
50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

54  52-0 

55  47-  5 

56  34-  3 

57  II- 2 
57  38.  2 
57  54-6 

153-4 
157-4 
161.  7 

166.  I 
170.7 
175-4 

53  56-7 

54  51-  I 

55  36.  5 

56  12.8 
56  38.  8 
56  54- 7 

154-  I 
158.0 
162.  2 
166.5 
170.9 

175-5 

53  01.6 

53  54-6 

54  38-  9 

55  14-0 
55  39-  5 
55  54-9 

154-7 
158.6 
162.  7 
166.  9 
171.  2 
175-6 

52  06.  0 

52  57-8 

53  40.9 

54  15-3 
54  39-  9 
54  55- 0 

155-3 
159.  I 
163.  I 
167.  2 
171.  4 
175-7 

51  10.5 

52  00.  9 

52  43-  I 

53  16-4 
53  40.  6 
53  55-  I 

155-9 

159-7 
163.6 

167- 5 
171.  6 
175- 8 

1 
0 

00 
50 
40 
30 
20 
10 

0     00 

58     0.0 

180.  0 

57     0. 0 

iSo.  0 

56     0.0 

180.  0 

55     0.0 

180.  0 

54     0. 0 

I  So.  0 

0 

00 

In  Nort 
and  when  t 

tl  declination 
le  star  is  sett 

,  when  t 
ins  or  W 

le  star  is  risi 
^est  of  the  m 

as  or  Ea 
eridian, 

St  of  the  mei 
the  tabulat« 

idian,  tl 
i  azimut 

le  tabulated 
hs  are  reckoi 

azimuth 
led  from 

;  are  reckone 
North  to  W 

d  from  N 
:st. 

orth  to  East; 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5 

30 
20 
10 

2  02.  7 

4  13-0 
6  22.  7 

102.  3 

103-  5 

104-  7 

I  34-  7 
3  44-  5 

5  53-7 

103.  2 

1 04.  4 
105.6 

I  06.  6 
3  IS-  9 
5  24.4 

I04-  I 

105.  2 

106.  4 

0  3S.  4 
2  47.  2 

4  55-2 

105;.  0 
106.  I 

107-3 

0  10.  3 
2  18.  6 
4  26.  0 

105.  9 

107.  0 

108.  2 

5    30 
20 
10 

5 
4 

00 
50 
40 
30 
20 
10 

831.6 
10  39.  7 
12  47.  0 

14  53-  4 
16  58.  6 
19  02.  8 

105.  9 

107.  I 

108.  4 

109.  7 

111.  I 

112.  s 

8  02.  0 
10  09.  6 
12  16.  2 
14  21.9 
16  26.  4 
18  29.  8 

20  31.  8 
22  32.  4 

24  31-4 
26  28.  6 
28  23.  8 
30  17- 0 

106.  8 
108.  0 

109-  3 
no.  6 
112.  0 

113-  4 

7  32.3 
9  39-2 
II  45.  2 
13  SO-  2 
15  53-9 
17  56-  5 

107.  6 

108.  9 
no.  2 

111.  5 

112.  8 
114.  2 

7  02.5 

9  08.  8 

II  14.  0 

13  18.  I 

15  21.3 
17  22.  9 

108.  5 

109.  8 

111.  0 

112.  3 
113- 7 
115- I 

6  32-5 
838-1 
10  42.  7 
12  46.  I 
14  48.  4 
16  49.  I 

109.  4 
no.  6 
III.  9 

113.  2 

114.  6 
116.  0 

5     00 
4    50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

21  05.  6 
23  07-  2 
25  07.  0 
27  05.  3 

29  01.  5 

30  55-  S 

113- 9 
115- 4 

117.  0 

118.  7 
120.  4 
122.  2 

114.  8 

116.  3 

117.  9 

119- 5 
121.  2 
123.  I 

19  57-  7 
21  57-4 
23  55-  4 
25  51-6 
27  45-  8 
29  37-8 

115- 7 

117.  2 

118.  8 
120.  4 
122.  I 
124.  0 

19  23.  3 
21  22.  0 
23  19-  I 
25  14-  2 

27  07.  5 

28  58.  3 

116.  6 

118.  I 

119.  7 
121.  3 

123.  0 

124.  8 

18  48.  6 
20  46.  4 
22  42.  6 

24  36.  7 
26  28.  8 
28  18.  6 

117.  4 

118.  9 
120.  5 
122. 1 
123.9 

125.7 

4    00 
3    50 
40 
30 
20 
10 

3 
2 

00 
50 
40 
30 
20 
10 

32  47-  7 
34  37-  2 
36  23.  7 

38  07.  3 

39  47-  2 
41  23.  S 

124.  I 
126.  I 
128.  2 

130.4 
132.  7 

135-2 

32  07.  8 

33  56.  0 
35  41.4 
37  23.  6 

39  02.  3 

40  37.  2 

125.  0 

126.  9 
1 29.  0 

131.  2 

132.  5 
136.  0 

31  27.  5 

33  14- 5 

34  58-  6 
36  39-  5 

38  16.  9 

39  SO-  4 

125-8 
127.  8 
129.9 
132.  I 

134-4 
136.8 

30  46.  9 
32  32.  6 

34  15.6 

35  55-  I 
37  31-2 
39  03.  4 

126.  7 
128.  7 
130.8 
132.9 
135-2 
137-6 

25  05.  9 
31  50.  5 
33  32-  I 

35  10.  4 

36  45-  2 
38  15-9 

127.  6 
129.  5 
131.  6 

133-7 
136.  0 

138.4 

3    00 
2    50 
40 
30 
20 
10 

2 
1 

00 
50 
40 
30 
20 
10 

42  55-  6 

44  23.2 

45  45-  6 

47  02.  4 

48  13-  3 

49  17-  5 

137-7 
140.  5 

143-  4 
146.  4 
14Q.  6 

153-0 

42  07.  8 

43  34-  0 

44  54-9 

46  10.  4 

47  19-  7 

48  22.  7 

138.6 

141.  3 
144-  I 
147-  I 
150.3 
153-6 

41  19-  7 

42  44.  4 

44  03.9 

45  18.  0 

46  26.  I 

47  27.  6 

139.4 
142.  I 

144-9 
147-9 
151.  0 
154-2 

40  31-  4 

41  54-  5 

43  12-  8 

44  25.  4 

45  32-  2 

46  32.  4 

140.  I 
142.  8 
145.  6 
148.5 
151.  6 
154.8 

39  42.  5 

41  04.  4 

42  21.  2 

43  32.  6 

44  38-  I 

45  37-  0 

140.9 

143- 5 
146.3 
149.  2 
152.  2 
iSS-4 

2    00 
1    50 
40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 
10 

50  14-  S 

51  03.  8 

51  44-  9 

52  17.6 
52  41.  0 
S2  55-  3 

156.5 
160.  2 
164.  0 
167.9 
171.  9 
175-9 

49  18.  4 

50  06.  7 

50  46.  8 

51  18.6 

51  41-5 
SI  55-  4 

157- I 
160.  7 
164.  4 
168.2 
172.  I 
176.  0 

48  22.  3 

49  09.  3 

49  48.  6 

50  19.  5 
50  41-9 
50  55-  5 

157-6 
161.  I 
164.  7 
168.5 

172-3 
176.  I 

47  25.  8 

48  II.  9 

48  50.  4 

49  20.  5 
49  42.  4 
49  55-  6 

158.  I 
161.  6 
165.  I 
168.8 

172.5 
176.  2 

46  29.  4 

47  14-  4 

47  52-  0 

48  21.  4 
48  42.  8 
48  55-  7 

158.6 
162.  0 

165-5 
169.  0 
172.  6 

176.3 

1    00 
0    50 

40     ! 

30 

20 

10 

0 

00 

53     0.0 

180.  0 

52     0. 0 

180.  0 

51     0.  0 

180.  0 

50     0.  0 

180.  0 

49     0. 0 

180.  0 

0    00    j 

In  North  declination,  -when  the  star  is  ri'^inp;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azim-,iths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    20 
10 

I  49-8 
3  56-7 

107.9 
log.  I 

I  21.  I 
3  27.8 

108.  8 
109.9 

0  52.3 
2  57-8 

log.  6 
no.  8 

0  23.  6 
2  28.  2 

no.  5 
III.  7 

I  58.7 

112.  5 

5 

20 
10 

5    00 

4    50 
40 
30 
20 
10 

6  02.  4 

8  07.4 

10  II.  I 

12  13.9 

14  15.  2 
16  15.  I 

no.  3 

111.  s 

112.  8 
114.  I 

IIS-  4 
116.  8 

5  32.4 

7  36.6 

9  39-6 

II  41-  5 

13  42.  0 

15  41.  I 

III.  I 
112.3 
113.  6 

X14-9 

116.  3 

117.  7 

5  02.  2 

7  05-6 

9  07.  9 

II  08.  9 

13  08.  5 

15  06.  7 

112.  0 

113-  2 

114-  5 
115.  8 

117.  I 

118.  5 

4  32-0 

6  34.  6 

8  36.0 

10  36.  I 

12  34.9 

14  32.  I 

112.  9 
114.  I 

115- 3 
116.  6 

118.  0 

119.  4 

4  01.7 

6  03.5 

8  04-  I 

10  03.  2 

12  01.  2 

13  57-4 

113- 7 
114.  9 

116.  2 

117.  4 

118.  8 
120.  2 

5 

4 

00 
50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

18  13.  6 
20  10.  6 

22  05.  6 

23  58.9 
25  49.  8 

27  38-  S 

118.  3 

119.  8 
121.  4 
123.0 
124.  7 
126.  s 

17  3^-  6 
19  34-  6 
21  28.  6 
23  20.  7 

25  10.  6 

26  58.  I 

119.  I 

120.  6 
122.  2 
123.8 

125.5 
127.3 

17  03.4 

18  58.  2 

20  51.3 
22  42.  I 
24  31-0 

26  17.  4 

iig.  9 
121.  4 

123.  0 

124.  7 
126.  4 
128.  2 

16  27.  8 
18  21.  7 
20  13.  7 

22  03.  5 

23  51-3 
25  36-  4 

120.8 
122.3 
123.9 

125-5 
127.  2 
129.  0 

15  52-  I 
17  45-  0 
19  3.5-  9 
21  24.  7 

23  II.  2 

24  55-  2 

121.  6 
123.  I 

124-  7 
126.3 
12S.  0 
129.8 

4 

3 

00 
50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

29  24.  6 

31  07.9 

32  48.  3 

34  25.4 

35  S8.8 
37  28.  2 

128.4 
130.  4 
132.  4 

134-  5 
136.8 
139.2 

28  43.  0 
30  25.  2 

32  04.  2 

33  40.  I 

35  12.  I 

36  40.  2 

129.  2 
131-  2 
133-2 

135-3 
137-6 

139-9 

28  01.  I 

29  42.  I 

31  19-9 

32  54-  4 

34  25.  I 

35  52-0 

130.0 
132.0 
134-0 
136.  0 
138.  3 
140.  6 

27  19.  0 

28  58.  7 
30  35-  2 

32  08.  4 

33  37-9 

35  03-  5 

130.8 
132.8 
134.8 
136-8 
139-  I 
141-4 

26  36.  6 

28  15.  0 

29  SO-  3 

31  22.  2 

32  50-  5 
34  14-  7 

131.  6 

133-5 

135- S 

137-6 
139.  8 

142.  I 

3 
2 

00 
50 
40 
30 
20 
10 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East, 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  bast, 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  bouth  to  west. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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95-3 

23  07.  0 

94.4 

23  34-  5 

93-4 

24  01.  7 

92.5 

30 

20 

24  22.  2 

97.6 

24  50.  7 

96.6 

25  18.  8 

95-7 

2  q  46.  6 

94-7 

26  13.  9 

93-7 

20 

10 

26  33-  3 

98-9 

27  02.  I 

97-9 

27  30-  5 

97.0 

27  58.  5 

96.  0 

28  25.9 

95- 0 

10 

4 

00 

28  43.  9 

100.  3 

29  13.  0 

99-3 

29  41.  7 

98-3 

30  10. 1 

97-3 

30  37-  8 

96-3 

4    00 

3 

50 

30  53-  9 

loi.  7 

31  23.6 

100.  7 

31  52-6 

99-7 

32  21.2 

98.6 

32  49.  2 

97-6 

3    50 

40 

33  03.  2 

103.2 

33  33-  3 

102.  2 

34  02.  8 

lOI.  I 

34  31-9- 

1 00.  I 

35  00.  3 

99.0 

40 

30 

35  II- 8 

104.  7 

35  42.4 

103-  7 

36  12.  5 

102.  6 

36  42.  0 

loi.  5 

37  10.9 

100.  4 

30 

20 

37  19- 3 

106.3 

37  50-  6 

105-3 

38  21.2 

104.  2 

38  51-4 

103.  I 

39  20.  7 

loi.  9 

20 

10 

39  25-  9 

108.  0 

39  57-  9 

106.  9 

40  29.  3 

105.8 

41  00.  0 

104.7 

41  30.  0 

103- 5 

10 

3 

00 

41  31-  I 

109.  8 

42  03.  9 

108.  7 

42  36.0 

107.  6 

43  07.  6 

106.  4 

43  38.  2 

105.2 

3    00 

3 

50 

43  35-  I 

III.  7 

44  08.  8 

no.  6 

44  41.7 

109.4 

45  14-  0 

108.2 

45  45-  5 

107.0 

2    50 

40 

45  37-  2 

113- 7 

46  II.  8 

112.  5 

46  45.  8 

III.  4 

47  19-  I 

no.  I 

47  51-6 

108.  9 

40 

30 

47  37-  5 

115- 9 

48  13.  2 

114.  7 

48  48.  3 

113- 5 

49  22.  7 

112.  2 

49  56.  0 

no.  9 

30 

20 

49  35-  4 

1x8.  2 

50  12.  4 

117.  0 

50  48.  7 

115- 7 

51  24-  3 

114.  4 

51  58-9 

113.  I 

20 

10 

51  30-8 

120.  7 

52  09.  2 

119-4 

52  46.  9 

118.  I 

53  23.  7 

116.  8 

53  59-6 

115- 5 

10 

2 

00 

53  23.0 

123.4 

54  03.  0 

122.  I 

54  42.  I 

120.8 

55  20.  5 

119- 5 

55  57-  8 

118.  I 

2    00 

1 

50 

55  II- 9 

126.3 

55  53-  4 

125.0 

56  34-  3 

123-  7 

57  14-2 

122.3 

57  53-  I 

120.  9 

1    50 

40 

56  56-  3 

129.5 

57  39-  7 

128.  2 

58  22.2 

126.  9 

59  04-  2 

125-5 

59  44-9 

124.  I 

40 

30 

58  35-  9 

133-  0 

59  21.  2 

131-  7 

60  05.  9 

130.4 

60  49.  6 

129.  0 

61  32- 4 

127-5 

30 

20 

60  09.  8 

136.8 

60  57.  2 

135-5 

61  43-  7 

134.  2 

62  29.  8 

132.8 

63  14-  6 

131-4 

20 

10 

61  37.  I 

140.9 

62  26.  5 

139-7 

63   15-4 

138.5 

64  03.  5 

137- I 

64  50.8 

135-7 

10 

1 

00 

62  56.  2 

145-  5 

63  47-  9 

144-3 

64  38.  9 

143-  I 

65  29.  7 

141.  8 

66  19.3 

140.5 

1    00 

0 

50 

64  06.  8 

150.4 

65  00.  6 

149.  4 

65  53-  7 

148.3 

66  46.  7 

147.  I 

67  38.  8 

145.8 

0    50 

40 

65  06.  7 

155-7 

66  02.  1; 

154.  8 

66  57.  8 

153-9 

67  53- 0 

152.8 

68  47.  4 

151- 7 

40 

30 

65  55-  2 

161.  4 

66  52.  8 

160.  7 

67  50.  0 

159-  9 

68  47.  0 

159.  I 

69  43-  7 

158.  2 

30 

20 

66  30.  7 

167.4 

67  29.  6 

166.  9 

68  28.  3 

166.  4 

69  27.  I 

16=;.  8 

70  25.  5 

165.  I 

20 

10 

66  52.  7 

173-7 

67  52.4 

173-4 

68  52.  I 

173-  I 

69  51-  7 

172.8 

70  51-3 

172.5 

10 

0 

00 

67     0. 0 

180.  0 

68    0.0 

180.  0 

69     0.  0 

180.  0 

70    0.  0 

180.  0 

71     0. 0 

180.0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


4 
3 


G  30 
20 
10 

6  00 
5  50 
40 
30 
30 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


10" 


Alt. 


o  19.7 
2  30.  o 


4 
6 

9 
II 


40.  6 

51-7 
03.  I 
14.  7 
13  26.  8 
IS  38-  9 

17  51-3 
20  03.  6 
22  16.  I 

24  28.  5 
26  40.  8 
28  53-  I 

31  05-  I 
33  16.  8 
35  28.  3 
37  39-  2 
39  49-  6 
41  59-3 


44  08.  3 
46  16.  3 
48  23 
50  28 
52  32 
54  34 


56  34-  3 
58  31-2 
60  24.  8 

62  14.  2 

63  58.  7 
65  37-  I 


67  08.  3 

68  30.  2 

69  41.  8 

70  40.  2 

71  24.  o 
71  50-9 


Az. 


80.0 

81.  2 
82.3 

83-4 
84.6 

85-7 
86.8 

88.0 
8g.  I 
90-3 
91-5 
92.  7 

94.0 

95-2 
96-  5 
97-9 
99-3 
100.  8 
102.  4 

104.  o 

105-  7 
107.  6 
109.  6 
III.  8 
X14.  I 


139.0 
144.4 

150-5 
157-2 
164.  5 
172.  I 


11' 


Alt. 


72  o.  o  180.  o 


o  48.  3 
2  58.1 

5  08.3 
7  19-  I 

9  3°-  I 
II  41.  7 

13  53-4 
16  05.  5 

18  17.6 

20  30.  o 
22  42.3 
24  54.  9 
27  07.  2 
29  19.  7 

31  31-  7 
33  43-  8 
35  55-3 
38  06.  8 

40  17-  5 
42  27.9 

44  37-  3 
46  46.  I 

48  53-  7 

51  00.  3 

S3  05-  2 

55  08.  4 


116.  6 

57  09-  4 

119-4 

59  08.  2 

122.  6 

61  03.  3 

126.  0 

62  54.  8 

129.  9 

64  41.  5 

134.2 

66  22.  5 

67  56. 1 

69  21.  O 

70  35-  I 

71  36.  o 

72  21.  8 
72  50.4 


Az. 


73  o.  o  180.  o 


78.0 

79-  I 

80.3 
81.4 
82.  5 
83.6 
84.8 

85-9 

87.0 
88.  I 
89-3 
90-5 
91.  7 
92.9 

94-2 

95-5 
96.8 
98.2 
99.6 
loi.  2 

102.  8 
104.  5 
106.3 
108.3 
no.  4 
112.  7 

115.  2 

117. 9 

121.  O 
124.4 
128.3 
132.6 

137-4 

143- o 

I4Q.  2 

156.  I 
163.  6 
171-7 


12° 


I 


Alt. 


I  16.  9 
3  26.  2 


36.  I 
46.6 

57-3 
12  08.  6 
14  20.  o 
16  31.9 


5 
7 
9 


18  43- 
20  56. 
23  08. 
25  20. 
27  33- 
29  45- 


31  58-0 
34  10.  2 
36  22.  I 
38  33-8 
40  44.9 
42  55-8 

45  05-  8 

47  15-3 
23.6 

31.0 

53  37-  o 
55  41-  4 


49 

51 


57  43-  8 
59  44-0 
61  40.  9 

63  34-  5 
65  23.  4 

67  06.8 

68  43.  2 

70  II.  2 

71  28.  o 

72  31.8 

73  19-9 
73  49-  8 


Az. 


74  0.0 


77.0 
78.  2 

79-4 
80.  5 
81.6 

82.  7 

83-  9 
85.0 

86.  I 

87.  2 
88.3 

89-5 
90.  7 
91.9 

93-  I 

94-4 

95-7 
97.0 

98.5 
100.  o 

loi.  5 
103.  2 
105.0 
106.  9 
109.  o 
III.  2 

113.  6 
116.  3 
119.  4 
122.  7 
126.  6 
130.9 

135-8 
141- 3 
147-  7 
154.8 
162.  7 

171-3 


13° 


14° 


Alt. 


180.0 


I  45-3 
3  54-3 

6  03.  7 
8  13.  8 
10  24.  3 
12  3S-  I 
14  46.  4 
16  58.  I 

19  09.  9 
21  21.  9 

23  34-  I 
25  46.  5 
27  58.9 
30  II.  4 

32  23.8 
34  36-  I 
36  48.  2 

39  oo-  I 
41  II.  6 
43  22.  7 

45  33-  4 
47  43-  4 
49  52-6 
52  00.  8 
54  07.  7 
56  13-  2 

58  17-  I 
60  18.  7 
62  17.  5 
64  13.  o 

66  04.  3 

67  50.0 

69  29.  5 

71  00.  2 

72  20.  2 

73  26.8 

74  17-  3 
74  49-  2 


75  0-0 


Az. 


76.  2 
77-3 

78-5 
79-6 
80.  7 
81.8 
82.  9 
84.0 


85 
86 

87 

88 

89 
9a 

92 

93 
94 
95 
97 
98 


100.3 
loi.  9 
103.6 

105-5 
107-  5 
109.7 

112.  I 
114.  7 
117.  7 
121.  o 
124.8 
129.  o 

134-0 

139.  6 
146.  I 

153-  5 
161.  7 


Alt. 


o  06.  I 
2  13-8 
4  22.  I 

6  3^-3 
8  40.  9 
10  51.  o 
13  01.  7 
15  12.5 
17  23.9 

19  35-  5 
21  47.4 

23  59-  5 
26  II.  8 

28  24.  I 

30  36.  6 

32  48.9 

35  01.4 
37  13-6 
39  25-8 
41  37-6 
43  49-  I 

46  00.  I 
48  10.  7 
50  20.  5 
52  29.  6 
54  37-4 
56  43-  8 

58  49-  I 
60  52.  I 
62  52.  7 
64  50.  2 
66  43.  7 
68  32.  2 

70  14.  2 

71  48.  2 

73  II- 6 

74  21.5 

75  14-  9 


Az. 


170-  7   75  48.  5 


180.  o 


76  o.  o 


74. 1 

75-3 
76-5 

77.6 

78.7 
79.8 
80.9 
82.0 
83.1 

84.2 

85-3 
86.4 

87- 5 
88.6 
89.8 

91.  o 

92.  2 

93-4 

94-7 
96.  I 

97-5 

99.0 
100.  6 
102.  2 
104.  o 
106.  o 
108.  I 

no.  5 
113.  I 

115- 9 
119.  2 
122.  9 
127.  I 

132.  o 
137-7 
144-3 
151- 9 
160.  6 
170.  I 


180.  o 


Hour 
Angle. 


h.  m. 


6  30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  declination,  -when  the  star  is  risint;  or  East  of  the  meridian,  the  tabulated  azimuths  arc  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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1 

15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

1 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6  40 

0  27. 1 

68.6 

6 

40 

30 

0  35-  I 

73-3 

I  04.  I 

72.4 

I  33-  I 

71-5 

2  01.  9 

70.7 

2  30.9 

69.8 

30 

20 

2  42.3 

74-4 

3  10.7 

73-6 

3  39-1 

72.7 

4  07.3 

71.8 

4  35-6 

70.9 

20 

10 

4  5°-  I 

75-6 

5  18.0 

74-7 

5  45-9 

73-8 

6  13.6 

72.9 

6  41.  2 

72.0 

10 

6  00 

6  58.8 

76.7 

7  26.  I 

75-8 

7  53-3 

74-9 

8  20.5 

74.0 

8  47-5 

73-1 

6 

00 

5  50 

9  07- 9 

77.8 

9  34-8 

76.9 

10  01.  6 

76.  0 

10  28.  I 

75-1 

10  54.  6 

74-2 

5 

50 

40 

II  17.  6 

78.9 

II  44.  0 

78.0 

12  10.3 

77-1 

12  36-  5 

76. 1 

13  02.  3 

75-2 

40 

30 

13  27.8 

80.0 

13  54- 0 

79-1 

14  19.  6 

78.  2 

14  45.  2 

77-2 

15  10.  6 

76.  2 

30 

29 

15  38.  5 

81.  I 

16  04.  I 

80.  I 

16  29.  5 

79-  2 

16  54-  7 

78.  2 

17  19.6 

77-3 

20 

10 

17  49.  4 

82.1 

18  14.8 

8x.  I 

18  39.  9 

80.  2 

19  04.  6 

79-3 

19  29.  0 

78.3 

10 

5  00  ! 

20  00.  8 

83.2 

20  25.  8 

82.2 

20  50.  5 

81.3 

21  14.  9 

80.3 

21  38.9 

79-3 

5 

00 

4  50 

22  12. 5 

84-3 

22  37.2 

83-3 

23  01.  7 

82.3 

23  25.  7 

81.3 

23  49-  3 

80  3 

4 

50 

40 

24  24.  4 

85-4 

24  48.  9 

84-4 

25  13-0 

83-4 

25  36.8 

82.3 

26  00.  0 

81.3 

40 

30 

26  36.  5 

86.5 

27  00.  9 

85-4 

27  24-  7 

8.|.  4 

27  48.  I 

83-3 

28  II.  I 

82.3 

30 

20 

28  48.  8 

87.6 

29  12.  9 

86.5 

29  36.  6 

85-5 

29  59-  9 

84.4 

30  22.  6 

83-3 

20 

10 

31  01.  I 

88.7 

31  25.2 

87.6 

31  48.  8 

86.6 

32  II- 7 

85-5 

32  34-2 

84-4 

10 

4  00  i 

33  13-  5 

89.9 

33   37-  5 

88.8 

34  01.  0 

87.7 

34  24.  0 

86.6 

34  46.  I 

85-4 

4 

00 

3  50  i 

35  25- 9 

91.  I 

35  5°-  I 

89.9 

36  13-4 

88.8 

36  36.  I 

87.6 

36  58.  2 

86.4 

3 

50 

40 

37  38-4 

92- 3 

38  02.4 

91.  I 

38  25.  8 

90.  0 

38  48.  6 

88.8 

39  lo-  5 

87.6 

40 

30 

39  50.  7 

93-5 

40  14.  9 

92- 3 

40  38.  2 

91.  2 

41  01.  0 

89.9 

41  22.  8 

88.7 

30 

20 

42  02.  8 

94.9 

42  27.  0 

93-6 

42  50.  6 

92.4 

43  13-5 

91.  I 

43  35-  3 

89.8 

20 

10 

44  14-  5 

96-3 

44  39-2 

95- 0 

45  02.  9 

93-7 

45  25-8 

92-3 

45  47-  7 

91.  0 

10 

3  00 

46  26.  0 

97-7 

46  50.  9 

96.4 

47  14-  9 

95-0 

47  38-  4 

93-6 

48  00.  2 

92-3 

3 

00 

2  50 

48  37.  0 

99.  2 

49  02.  4 

97.8 

49  26.  8 

96.4 

49  50-0 

95.  0 

50  12.3 

93-6 

2 

50 

40 

50  47-  4 

100.  8 

51  ^3-3 

99-4 

51  38-  I 

97-9 

52  02.  0 

96-5 

52  24.5 

95-0 

40 

30 

52  57-  I 

102.  6 

53  23.  7 

lOI.  I 

53  49-  0 

99.6 

54  13-  I 

98.0 

54  36-  2 

96.4 

30 

20 

55  05-  9 

104-  5 

55  33-  I 

102.  9 

55  59-  2 

lOI.  3 

56  24.3 

99-7 

56  47-  7 

98.0 

20 

10 

57  13-  5 

106.  5 

57  41-  8 

104.9 

58  08.  6 

103.  2 

58  34-  2 

lOI.  5 

58  58-  5 

99-7 

10 

2  00 

59  19-  7 

108.  8 

59  49-  0 

107.  I 

60  17.  0 

105-  3 

60  43.  8 

103-  5 

61  08.  8 

loi.  6 

2 

00 

1  50 

61  24.  I 

III. 3 

61  54.  8 

109-5 

62  24.  I 

107.  6 

62  51.8 

105.  7 

63  17-9 

103-7 

1 

50 

40 

63  26.  4 

114.  I 

63  58.6 

112.  2 

64  29.  3 

no.  2 

64  58-  7 

108.2 

65  26.  0 

106.  0 

40 

30 

65  25.  8 

117- 3 

66  00.  0 

115- 3 

66  32.  5 

113.  2 

67  03.  2 

III.  0 

67  32.2 

108.7 

30 

20 

67  21.7 

120.  9 

67  57-9 

118.  8 

68  32.  6 

116.  6 

69  05.  8 

114- 3 

69  36.  6 

III.  9 

20 

10 

69  12.  8 

125.  I 

69  51.  8 

122.  9 

70  29.  0 

120.  6 

71  04.  5 

118.  I 

71  37-7 

115-6 

10 

1   00  ; 

70  57-  9 

130.0 

71  39.  6 

127.7 

72  20.  I 

125-3 

72  58.9 

122.  7 

73  35-2 

120.  0 

1 

00 

0  50 

72  34-  8 

135-  7 

73  20.  I 

^33-  4 

74  04-  2 

131.  0 

74  46.  S 

128.3 

75  26.  5 

125-5 

0 

50 

40 

74  02.  0 

142.4 

74  51-  I 

140.  2 

75  38-  9 

137-9 

76  25.4 

135-2 

77  09-  8 

132-4 

40 

30 

75  15-2 

150-3 

76  08.  6 

148.3 

77  00.  5 

146.  2 

77  51-0 

143-7 

78  40.  7 

141.  0 

30 

20 

76  II.  8 

159-4 

77  08.  3 

157-  8 

78  04.  4 

156.2 

79  00.  0 

154-3 

79  54-3 

152.0 

20 

10 

76  47.  7 

169.4 

77  46.  8 

168.6 

78  45-  7 

167.6 

79  44-4 

166.5 

80  42.  8 

165.2 

10 

0  00 

77  0.0 

180.  0 

78  0. 0 

180.  0 

79  0.0 

180.  0 

80  0.  0 

180.  0 

81  0. 0 

180.  0 

0 

00 

In  North  declination,  Tchen  the  star  is  risinsr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  v.hcn  the  star  is  setting  or  \Vest  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

31° 

33° 

33° 

34° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

En. 

O      / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6 

50 

0  25.9 

64.  0 

0  56.3 

63.1 

6  50 

40 

o  56.7 

67.8 

I  26.3 

66.9 

I  55-9 

66.0 

2  25.5 

65-1 

2  55-0 

64-3 

40 

30 

2  59-8 

68.  9 

3  28.  7 

68.  0 

3  57-4 

67.1 

4  26.  2 

66.3 

4  54-9 

65-4 

30 

20 

5  03- 8 

70.  0 

5  31-9 

69.  I 

6  00.  0 

68.3 

6  22.  9 

67.4 

6  55-8 

66.5 

30 

10 

7  08.7 

71.  I 

7  36-2 

70.  2 

8  03.5 

69-3 

8  30-7 

68.4 

8  57-7 

67-5 

10 

6 

00 

9  14-4 

72.  2 

9  41.2 

71-3 

10  07.  7 

70.4 

10  34-  2 

69-5 

II  00.  5 

68.5 

6  00 

5 

50 

II  20.  7 

73-2 

II  46.  9 

72-3 

12  12.  9 

71.4 

12  38.  7 

70-5 

13  04.  2 

69-5 

5  50 

40 

13  28.  0 

74-3 

13  53-  5 

73-4 

14  18.  7 

72.4 

14  43.  8 

71-5 

IS  08.6 

70-5 

40 

30 

IS  ^5-8 

75-3 

16  00.  7 

74-4 

16  25.3 

73-4 

16  49-  7 

72-5 

17  13-9 

71-5 

30 

20 

17  44.  2 

76-3 

18  08.  5 

75-4 

18  32.6 

74-4 

18  56-  3 

73-4 

19  19.  8 

72.4 

30 

10 

19  53-  2 

77-3 

20  17.  0 

76.4 

20  40.  5 

75-4 

21  03.7 

74-4 

21  26.  4 

73-4 

10 

5 

00 

22  02.  6 

78-3 

22  25.  9 

77-3 

22  48.  9 

76.3 

23  II.  4 

75-3 

23  33-  6 

74-3 

5  00 

4 

50 

24  12.  5 

79-3 

24  35-4 

78.3 

24  57-8 

77-3 

25  19-8 

76.2 

25  41-5 

75-2 

4  50 

40 

26  22.  9 

80.3 

26  45.4 

79-3 

27  07.  2 

78.2 

27  28.6 

77-2 

27  49.  6 

76.  I 

40 

30 

28  S3-  6 

81.3 

28  55-  7 

80.3 

29  17.  2 

79.2 

29  38.  2 

78.1 

29  58.  6 

77.0 

30 

j 

20 

30  44-  7 

82.3 

31  06.  3 

81.2 

31  27.3 

80.  I 

31  47-  9 

79.0 

32  07.  7 

77-9 

30 

10 

32  56-  I 

83-3 

33  17-3 

82.  2 

33   38-0 

81.0 

33  58-0 

79-9 

34  17-4 

78.8 

10 

4 

00 

35  07-  8 

84.3 

35  28.  7 

83.1 

35  48.  9 

82.0 

36  08.  6 

80.8 

36  27.6 

79-7 

4  00 

3 

50 

37  19-6 

85-3 

37  40.  3 

84.  I 

38  00.  2 

83.0 

38  19.6 

81.7 

38  38.  I 

80.5 

3  50 

40 

39  31-7 

86.4 

39  52-2 

85.1 

40  II.  8 

83-9 

40  30.  7 

82.6 

40  48.  8 

81.4 

40 

30 

41  44.0 

87.4 

42  04.  3 

86.1 

42   23.  6 

84.9 

42  42.  2 

83.6 

42  59-9 

82.3 

30 

20 

43  56-4 

88.5 

44  16.  5 

87.2 

44  35-  7 

85-9 

44  53-  9 

84.6 

45  II- 3 

83.2 

30 

10 

46  08.  7 

89.7 

46  28.8 

88.3 

46  47.  9 

86.9 

47  06.  0 

85-5 

47  22.9 

84.2 

10 

3 

00 

48  21.  2 

90.9 

48  41.  2 

89.4 

49  00.  2 

88.0 

49  18.  0 

86.5 

49  34-  7 

85.1 

3  00 

3 

50 

50  33-  5 

92.  I 

50  53-6 

90.  6 

51  12.  6 

89.  I 

51  30-  2 

87.6 

51  46.  7 

86.1 

2  50 

40 

52  45-  8 

93-4 

53  06-  I 

91.8 

53  24-9 

90-3 

53  42.  7 

88.7 

53  59-0 

87.1 

40 

30 

54  57-  9 

94.8 

55  18.4 

93-1 

55  37-4 

91-5 

55  55-2 

89.8 

56  II.  4 

88.1 

30 

20 

57  09-  8 

96-3 

57  30-  6 

94-5 

57  49-  7 

92.8 

58  07.  6 

91.  0 

58  23.  7 

89.2 

20 

10 

59  21.  I 

97-9 

59  42.  2 

96.  I 

60  01.  9 

94.2 

60  19.  9 

92.3 

60  36.  2 

90-3 

10 

3 

00 

61  32.  I 

99-7 

61  53-9 

97-7 

62  13.8 

95-7 

62  32.  2 

93-6 

62  48.  6 

91.  6 

2  00 

1 

50 

63  42.  I 

loi.  6 

64  04.  7 

99-5 

64  25.  5 

97-4 

64  44.  4 

95-2 

65  00.  9 

92-9 

1  50 

40 

65  51-  5 

103.8 

66  15.  I 

loi.  6 

66  36.  5 

99-3 

66  55-9 

96.9 

67  13.0 

94-4 

40 

30 

67  59.2 

106.  4 

68  24.  2 

103.9 

68  46.  7 

lOI.  4 

6g  07.  2 

98.  8 

69  25.  0 

96.  I 

30 

20 

70  05.  5 

109.3 

70  31.9 

106.  6 

70  56.  I 

103-  9 

71  17.6 

lOI.  0 

71  36.4 

98.0 

20 

10 

72  09.  0 

112.  8 

72  37-  5 

109.9 

73  04-  0 

106.8 

73  27-0 

103.6 

73  47.  2  100.  3 

10 

1 

00 

74  09.  4 

117.  0 

74  40.  9 

113- 9 

75  09-3 

no.  5 

75  34-  6 

106.  9 

75  56-  8  103.  I 

1  00 

0 

50 

76  04.  0 

122.  2 

76  39.  2 

118.9 

77  "-5 

115.  2 

77  40.0 

III.  I 

78  05.  0  106.  8 

0  50 

40 

77  52-0 

128.9 

78  32-0 

125.4 

79  08.  2 

121.  3 

79  41-  I 

116.  8 

80  09.  8 

III.  7 

40 

30 

79  28.  2 

137-8 

80  13.  5 

134- I 

80  56.  5 

129.8 

81  35-  5 

124.8 

82  10.  0 

119.  0 

30 

20 

80  47.4 

149.2 

81  39-2 

145-9 

82  28.8 

141.  9 

83  16.0 

136.9 

83  59-  I 

130.6 

20 

10 

81  40.  9 

163.6 

82  38.  4 

161.  5 

83  35-2 

158.8 

84  30-  9 

155-2 

85  24.  7 

150.  I 

10 

0 

00 

82  0. 0 

180.  0 

83  0.0 

180.  0 

84  0.  0 

180.  0 

85  0.0 

180.  0 

86  0.0 

180.  0 

0  00 

In  North  declination,  when  the  star  is  rising  or  Bast  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  risin?  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


3 

2 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
30 
10 

4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1     00 

0    50 

40 


30 
20 
10 


0     00 


Alt. 


o  00.  o 
2  12.  4 
4  24.  8 
6  37.0 
8  49.  2 
II  01.  o 

13  12.  6 
15  23- 8 
17  34-  6 
19  44.9 
21  54.  6 
24  03.  7 


26  II.  9 
28  19.  2 
30  25.  6 
32  30.  8 
34  34-  8 
36  37-  2 

38  38.  o 
40  36.  9 
42  33-  6 
44  27-  9 
46  19.  5 

48  07.  8 

49  52-  6 
SI  33-2 

53  09-  I 

54  39-  5 

56  04.  I 

57  21.4 

58  31-  5 

59  32-  6 

60  24.  3 

61  05.  5 
61  55-5 
61  S3-  9 


Az. 


90.  o 

91.  I 
92-3 
93- S 
94-  7 
96.  o 


Alt. 


Az. 


I  44. 

3  56- 

6  08. 

8  20. 

10  32. 


97-2 

12  43 

98.4 

14  54 

99-  7 

17  OS 

lOI.  0 

19  14 

102.  3 

21  24 

103.7 

23  32 

o.  o 


105.2 

106.  7 
108.  2 
loq.  8 
III.  5 
113- 3 

115.  I 
117.  I 
119.  2 
121.  5 
123.8 
126.  4 

129.  I 
132.  I 

135-  2 
138.6 
142.  2 
146.  2 

150.3 

154.7 
159-4 
164.3 
169.5 
174-  7 


180.  o 


25  40.3 
27  47-  I 
29  52.  8 

31  57-2 
34  00.  4 
36  01.  8 

38  01.  7 

39  59-  6 
41  SS-  2 
43  48.  2 
45  38.  5 
47  25.  3 


57  37-  5 

58  37.0 

59  27.  I 

60  07.  I 
60  36.  5 
60  54.  I 


61     0.0 


92.  o 
93-2 
94.4 
95-6 
96.8 

98.  I 

99-3 
100.  6 
loi.  9 

103.3 
104.  7 

106.  I 

107.  6 
109.  I 
no.  8 
112.  5 
114-3 

116.  2 
118.  2 
120.3 
122.  5 
124.9 
127.5 


49  08.  7 

50  47.  6   I 

52  22.  o 

53  50.6 

55  13-  5 

56  29.  2 


130.  2 
^33-  r 


136.  2 
139.6 

143.  2 
147.0 


151.  o 

155-  4 
160.  o 
164.  8 
169.8 
174.9 


Alt. 


180.  o 


I  16.  o 
3  28.  2 
5  40.  I 

7  51-9 
10  03.  3 

12  14.  4 
14  24.  9 

16  35-  o 
18  44.  4 
20  53.  3 
23  01.  2 

25  08.  4 

27  14.  S 

29  19-  4 
31  23.2 
33  25- 4 
35  26.0 

37  24-8 
39  21.  7 
41   16.  o 

43  07.  8 

44  56.7 
46  42.  4 

48  24.  o 

50  01.  5 

51  34- o 

53  01.  I 

54  22.  2 

55  36.4 

56  43-  o 

57  41.0 

58  29.  8 

59  08.  8 

59  37-  I 
59  54-  2 


3° 


Az. 


92.9 
94.  I 
9.5-3 
96.5 

97-7 

99.0 
100.  2 
loi.  5 
102.  8 
104.  2 
105.6 

107.  I 
108.6 
no.  I 
III.  8 

"3-  5 
IIS- 3 

117.  2 
iig.  2 
121.  3 

123.5 
125.9 
128.5 

131.  2 

134.  I 
137.2 

140.5 
144.  I 
147.9 

151.  9 

156.  I 

160.  6 

165.3 
170.  I 

175-  o 


60     o.  o 


Alt. 


180.  o 


o  47-8 
2  59-8 
5  II-  6 
7  23.  I 
9  34-3 

12  45.  o 

13  55-  2 
16  04.  9 
18  13.9 
20  22.  2 
22  29.  6 

24  36.  I 
26  41.  6 

28  45-  7 
30  48.  6 
32  50.  o 

34  49-  7 

36  47-  5 
38  43-  2 
40  36.  4 
42  27.  I 

44  14.  6 

45  58.  8 

47  38.  9 

49  14-  9 

50  45-  9 

52  11-4 

53  30.8 

54  43-  4 

55  48.  2 

56  44.9 

57  32.5 

58  10.  2 

58  37-  7 
58  54.  4 


Az. 


4° 


Alt. 


93.8 
95- o 
96.  2 

97-  4 
98.6 

99.9 

101.  I 

102.  4 

103.7 
105.  I 
106.5 

108.  o 

109.5 

111.  I 

112.  7 

114.  4 
116.  2 

118.  I 
120.  I 
122.  2 

124-  5 

126.  9 
129-5 

132.  2 

135-  I 
138.2 

141.  4 

145.0 

148.7 

152.  6 

156-  7 
161.  2 

165-  7 
170.4 

175-2 


59 


o.  o 


o  19.5 

2    31-3 

4  43-0 
6  54-2 
9  05.  I 

12  IS-  5 

13  25-  2 
15  34-  5 
17  43-  o 
19  50-  7 
21  57.6 

24  03.  4 
26  08.  2 
28  II.  6 

30  13.  7 

32  14.  2 

34  12.9 

36  09.  7 

38  04.  2 

39  56-  4 
41  45-  7 
43  31-9 

45  14.  6 

46  53.  4 

48  27.  8 

49  57.  2 

51  21.  I 

52  39-  o 

53  49-  9 


54  53-  3 

55  48.  6 

56  34-  9 
II.  6 

38.3 
54.6 


57 
57 
57 


Az. 


94.7 
95-9 
97-1 
98-3 
99-5 

100.  7 
102.  o 

103.3 
104.  6 

106.  o 

107.  4 

108.  9 
no.  4 
112.  o 

113-  7 
115.  4 
117.  2 

119.  I 
121.  I 
123.  2 

125-5 
127.9 

130-4 

133-  I 
136.0 

139-  I 
142.3 
145-8 
149.5 

153-3 

157-3 
161.  7 

166.  I 

170.  6 

175-3 


180.  o 


58    0.0 


180.  o 


Hour 
Angle. 


h.  m. 


00 
50 
40 
30 
20 
10 


5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  risine  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  Bast; 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

i 

Hour 
Angle. 

Hour 
Angle. 

1 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

ni. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5 

40 

2    02.  9 

96.8 

I  34-4 

97.6 

I  05.8 

98-5 

0  37-4 

99.4 

0  08.  8 

100.  3 

5     40 

30 

4  14-3 

98.0 

3  45-  6 

98.8 

3  16.7 

99-7 

2  47.9 

100.  6 

2  18.9 

loi.  5 

30 

30 

6  25.  2 

99.  2 

5  56-  I 

100.  0 

5  26.9 

100.  9 

4  57-  8 

loi.  8 

4  28.4 

102.  7 

20 

10 

8  35-  9 

100.  4 

8  06.4 

lOI.  2 

7  36-8 

102.  I 

7  07-  I 

103.  0 

6  37-3 

103.9 

10 

5 

00 

10  45.  8 

loi.  6 

10  15.9 

102.  5 

9  45-8 

103.4 

9  15.8 

104.3 

8  45-5 

105.  I 

5     00 

4 

50 

12  55-2 

102.  9 

12  24.  9 

103.8 

II  54-  5 

104.  7 

II  23.8 

105.  6 

10  53-  0 

106.  4 

4     50 

40 

15  03-  9 

104.  2 

14  33-  I 

105.  I 

14  02.  I 

106.  0 

13  31-0 

106.  9 

12  59.  6 

107.7 

40 

3ft 

17  12.  0 

105-  5 

16  40.  6 

106.  4 

16  09.  I 

107.3 

15  37-3 

108.  2 

IS  OS- 2 

109.  I 

30 

20 

19  19.  0 

106.  9 

18  47.  I 

107.8 

18  15.0 

108.  7 

17  42.  6 

109.  6 

17  09.  8 

no.  5 

20 

10 

21  25.3 

108.3 

20  52.  8 

109.  2 

20  19.  9 

no.  I 

19  46.  8 

III.  0 

19  13-4 

III.  9 

10 

4 

00 

23  30-  5 

109.  8 

22  57.2 

no.  7 

22  23. 6 

III.  6 

21  49.  8 

112.  5 

21  15-6 

113- 4 

4    00 

3 

50 

25  34-  5 

III.  3 

25  00.  6 

112.  3 

24  26.  2 

113.  2 

23  SI- 5 

114.  I 

23  i6.  5 

114-9 

3    50 

40 

27  37-  I 

112.  9 

27  02.  3 

"3-9 

26  27.  I 

114.  8 

25  51-7 

115- 7 

25  IS-  7 

116.  5 

40 

30 

29  38-  4 

114.  6 

29  02.  6 

115- 5 

28  26.  6 

116.  4 

27  50.  2 

117.  3 

27  13- 4 

iiS.  2 

30 

20 

31  37-9 

116.  3 

31  01-3 

117.  2 

30  24.  2 

118.  2 

29  46.  9 

IIQ.  I 

29  09.  0 

120.  0 

20 

10 

33  35-  8 

118.  2 

32  58-  I 

119.  I 

32  20.  I 

120.  0 

31  41-6 

120.  9 

31  02.8 

121.  8 

10 

3 

00 

35  31-4 

120.  I 

34  52-  7 

121.  0 

34  13-  5 

121.  9 

33  34-  I 

122.8 

32  54-  I 

123.  7 

3     00 

2 

50 

37  25.0 

122.  I 

36  45-  I 

123.  0 

36  04.  8 

123.9 

35  24-  I 

124.  8 

34  43-  2 

125-  7 

3     50 

40 

39  15- 8 

124.  2 

38  34-  7 

125.  I 

37  53-  2 

126.  I 

37   II- 4 

127.  0 

36  29.  I 

127.  8 

40 

30 

41  03.  9 

126.  5 

40  21.  6 

127.4 

39  38.  8 

128.3 

38  55-  7 

129.  2 

38   12.  I 

130.  0 

30 

20 

42  48.  7 

128.9 

42  05.  0 

129.  8 

41  21.  0 

130-  7 

40  36.  6 

131.  6 

39  SI- 7 

132-  4 

20 

10 

44  30-2 

131-4 

43  45-  0 

132-3 

42  59.6 

133-2 

42  13.  6 

134-  I 

41  27.5 

134-9 

10 

3 

00 

46  07.  3 

134-  I 

45  20.  9 

135-  0 

44  33-  9 

135- 9 

43  46.  8 

136.7 

42  59-  I 

137- 5 

2     00 

1 

50 

47  40.  3 

136.9 

46  52.  2 

137-  8 

46  04.  0 

138.7 

45  15-  2 

139.  S 

44  26.  I 

140.3 

1     50 

40 

49  08.  I 

139-9 

48  18.  7 

140.  8 

47  28.  7 

141.  6 

46  38.  7 

142.4 

45  48.  I 

143-  2 

40 

30 

50  30-  5 

143-  I 

49  39-  5 

144.  0 

48  48.  2 

144.8 

47  56.  5 

145-5 

47  04-  6 

146.3 

30     1 

20 

51  46.  6 

146.  6 

50  54  2 

147.  4 

50  OI-3 

148.  I 

49  08.  4 

148.8 

48  IS-  0 

149-5 

20 

10 

52  56.  2 

150.2 

52  02.  2 

150.9 

51  08.0 

151-6 

50  13-  5 

152-3 

49  18.8 

152-9 

10 

1 

00 

S3  58-  0 

154.0 

S3  02.  7 

154- 7 

52  07.0 

155-3 

SI   II- 5 

155-9 

50  IS-  5 

156-  4 

1     00     \ 

0 

50 

54  52-  I 

158.0 

53  55-  5 

158.  6 

52  58-  5 

159-  I 

52  01.  7 

159.  6 

51  04.  6 

160.  I 

0    50 

40 

55  37-  I 

162.  2 

54  39-  4 

162.  6 

53  41-  4 

163.  I 

52  43-  6 

163-5 

51  45-  4 

163.9 

40 

30 

56  13-  I 

166.5 

55  14-4 

166.8 

54  15-  6 

167.  2 

53  16.  7 

167-5 

52   17-8 

167.8 

30 

20 

56  38-  9 

170.9 

55  39-  S 

171.  2 

54  40.  I 

171. 4 

53  40.  7 

171.  6 

52  41.  I 

171.  8 

20 

10 

56  54-  8 

175-4 

55  54-9 

175-  6 

54  55-  0 

175-7 

53  55-  2 

175-8 

52  55-3 

175-9 

10 

. 1 

0 

00 

57     o-o 

180.  0 

56     0.  0 

180.  0 

55     0-0 

180.  0 

54     0.0 

180.  0 

53     0-0 

180.  0 

0     00 

1 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  tlie  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  -s^hcn  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  28°.     DECLINATION  CONTRARY   NAME  TO   LATITUDE.      295 


Hour 
Angle. 


h.  m. 


3 
3 


o  30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


10° 


Alt. 


Az. 


11° 


I  49.9 

3  59-1 
6  07.5 


0- 


8  I 
10  22.  I 
12  28.  I 

14  33-  2 
16  37.0 

18  39-  7 

20  41.  2 
22  41.  2 
24  39.  6 
26  36.  3 
28  31.  o 
30  23.  6 


32  13- 

34  01. 

35  46. 
37  28. 

39  06. 

40  40. 

42  II. 

43  36- 

44  57- 

46  12. 

47  21. 

48  23. 


102.3 

103-  5 
104.  7 

106.  o 

107-3 
108.6 
no.  o 

111.  4 

112.  8 


114- 3 
115.  8 

117-4 
119.  I 
120.8 
122.  7 

124.  6 
126.  6 
128.  7 
130.9 
^33-  3 


^■02-  8 

138.4 
141.  I 

144.  o 

147.0 

150.  2 
153-5 


49  19-4 

50  07.  2 

157-0 
160.  6 

50  47-  3 

51  18.8 

164.3 
168.  I 

51  41-7 

51  55-4 

172.  0 
176.  0 

Alt. 


Az. 


I  20.  9 

3  29.  6 

5  37-5 

7  44-6 

9  50-9 
II  56.2 
14  00.  7 
16  03.  8 
18  05.  9 

20  06.  4 
22  05.5 

24  03.  o 

25  58.8 

27  52.4 
29  44.  I 


33-2 
19.7 

3 

7 
20.  7 


52     o.  o    I 


80.  o 


31 

33 

35  03 

36  43 
38 
39  53-8 

41  22. 6 

42  47.0 

44  06.  I 

45  19-8 

46  27.  5 

47  28.  7 


48  23.  o 

49  09.  9 

49  48.  9 

50  19-  7 
50  42.  I 

50  55-  5 


103.2 
104.4 
105.6 

106.  9 
108.  2 
109.5 
no.  8 

112.  2 

113.  6 

115.  I 

116.  7 
118.  3 

120.  o 

121.  7 

123-5 

125.4 

127-5 
129.  6 

131-8 

134-  I 
136.6 

139.2 
141.  9 
144.  7 

147-  7 
150.  8 

154-1 

157-5 
161.  o 

164.7 

168.4 

172.  2 

176.  I 


51 


o.  o 


12= 


Alt. 


o  52.  I 
3  00.  o 

5  07-5 


7  14-0 

9  19.8 

II  24.4 

13  28.  I 

15  30.  5 
17  31.8 

19  31-5 
21  29.  8 

23  26.  3 
25  21.  I 
27  13-6 

29  04.  2 

30  52-  I 
32  37-  5 

34  19-9 

35  59-  I 
37  34-7 
39  06.  s 


Az. 


40  33-  9 

41  56-  9 
14.7 
27.1 

45  33-  4 

46  33-  4 


43 
44 


13° 


180.  o 


47  26.  6 

48  12.  6 

48  50.  6 

49  20.  8 
49  42.  5 
49  55-  6 


104.  I 

105.  3 
106.5 

107.7 
loq.  o 
no.  3 
III.  7 
113.  I 
114-  5 

116.  o 

117.  6 
119.  2 

o.  8 
122.  6 
124.4 

126.  3 
128.3 
130.4 
132.6 
134-  9 
137-4 

139-9 
142.  6 

145-  4 
148.3 
151- 4 
154.7 

158.0 
161.  5 
165.  o 
168.7 
172.4 
176.  2 


50  0.0 


iSo.  o 


Alt.    Az. 


o    /      o 


O  22.  9 

2  30.  6 

4  37-4 


43-3 
48.4 


6 

8 

10  52.4 
12  55-3 
14  57-0 
16  57-4 

18  56.  3 
20  53-  7 
22  49.  2 
24  42.  9 
26  34.  6 
28  23.9 

30  10.  8 

31  55- o 
33  36-  2 

35  14-  I 

36  48.  4 

38  18.8 

39  45-  o 

41  06.  6 

42  23.  I 

43  34-  I 

44  39-  3 

45  38.  o 

46  30.  I 

47  15-0 

47  52- 3 

48  21.6 
48  42.  8 
48  55-  7 


14° 


Alt. 


105.  o 

106.  2 
107.4 

108.6 
109.9 

111.  2 

112.  5 

II3-9 
"5-3 

116.  8 
118.  4 

120.  o 

121.  6 

123.4 
125.2 

127.  I 

129.  I 

131.  2 

133-4 

135-7 
138.  I 

140.7 

143-4 
146.  I 
149.0 
152-1 
155-3 


161.  9 
165.4 
169.  o 
172.  6 
176.3 


49  o.  o 


Az. 


2  01.  o 
4  07.2 

6  12.  5 
8  16.9 
10  20.  2 
12  22.  4 
14  23.3 
16  22.8 

18  20.  8 
20  17.3 
22  II. 9 

24  04-  7 

25  55-  2 
27  43-5 

29  29.  2 
31  12.  I 
32' 52-  I 
34  28.  8 

36  01.8 

37  30.  7 


107.  o 

108.  2 

109.5 
no.  8 
112.  I 

113-4 
114.8 

116.  2 

117.  7 

119- 3 
120.  9 
122.  5 

124.3 
126.  I 

128.0 
130.0 
132.  o 
134-  2 

136- 5 
138.9 


180.  o 


38 
40 

41 
42 
43 


55-8 
16.  o 
31.2 

50-3 
44-8 


44  42.  5 

45  33-4 

46  17.4 

46  53-  8 

47  22.5 
47  43-  3 

47  55-  8 


48  o.  o 


141-4 
144.0 
146.8 
149.  7 
152.  6 
155-8 

159.0 
162.  3 

165.7 
169.  2 
172.8 
176.4 


Hour 
Angle. 


I  So.  o 


h.  m. 


30 
20 
10 

00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East ; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  \\  est.  ».   »    tj„  ^ 

In  South  decUnation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  bouth  to  fcast, 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

f 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5    20 

10 

I  31-4 
3  37-1 

107.9 
109.  I 

I  01.  7 
3  06.8 

108.  8 
no.  0 

0  32.  2 
2  36.5 

109.  6 
no.  8 

0  02.  6 
2  06.  I 

lie.  5 
III. 7 

1  35-8 

112.  6 

5    20 
10 

1 

5     00 
4    50 
40 
30 
20 
10 

5  41-7 

7  45-4 

9  47-9 

II  49-3 

13  49-  4 

15  48.  I 

no.  3 

111.  6 

112.  9 

114- 3 

115-7 
117.  I 

5  10-7 

7  13-7 

9  15- 4 

II   16.  I 

13  15-3 
IS  13- 1 

111.  2 

112.  :; 

113.  8 
115.  I 
116.5 
117.  9 

4  39-7 

6  41.9 

8  42.9 

10  42.  7 

12  41.  0 

14  37-9 

112.  0 

^"^3-3 
114.  6 

"5-9 
II7-3 
118.7 

4  08.  7 

6  10.  I 

8  10.3 

10  00.  I 

12  06.  7 

14  02.  7 

112.  9 

114.  2 

115-5 
116.8 
nS.  2 
119.  6 

3  37-5 
5  38.  2 
7  37-5 
9  35-6 
II  32.  I 
13  27.2 

113.  S 
115.0 

116.  3 

117.  6 
119.  0 
120.4 

5     00 
4    50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

17  45-^ 
19  40.  7 

21  34-4 
23  26.  I 

25  15-5 

27  02. 7 

118.  6 

120.  I 

121.  7 

123-4 
125-1 
126.  9 

17  09-3 

19  03-  9 

20  56.  4 
22  47.  I 

24  35-  5 
26  21.  7 

119- 4 
120.  9 
122.  5 
124.  2 

125-9 

127-7 

16  33.2 
18  26.8 
20  18.  4 

22  08.  0 

23  55-3 
25  40.  I 

120.  2 

121.  7 

123-3 

125.  0 

126.  7 
128.  s 

15  57- 0 

17  49-  5 
19  40.  2 
21  28.8 

23  14-9 

24  58.  7 

121.  I 

122.  6 
124.  2 
125.8 

127-5 
129.3 

15  20.  5 
17  12.  I 

19  01.  6 

20  49.  0 

22  34.  I 
24  16.  7 

121.  9 

123-4 
125.0 
126.6 
128.3 
130. 1 

4     00 
3    50 

40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

28  47.  2 
30  29.  I 

32  07.  7 

33  43-  I 

35  14-9 

36  42.  8 

128.  8 
130.8 
132.8 
135-  0 
137-3 
139-7 

28  04.  9 

29  45-  7 

31  23.0 

32  57-2 

34  27.6 

35  54-3 

129.  6 

131.  6 

133-6 

13  5-7 
138.0 

140.  4 

27  22.4 

29  01.  8 

30  38.  0 

32  10.9 

33  40.  I 
35  05-  4 

130.  4 
132.4 
134-4 
136.  5 
138.  8 
141.  I 

26  39.  7 

28  17.8 

29  52.  9 

31  24.4 

32  52.5 
34  16.  4 

131.2 
133-2 
135-2 
137-3 
139-5 
141.8 

25  56.6 
27  33-5 

29  07-  4 

30  37-7 

32  04.  5 

33  27.2 

132.0 
134.0 

135-9 
138.0 
1 40.  2 
142.5 

3    00 

2    50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

38  06.  2 

39  25.  I 

40  39.  0 

41  47-8 

42  50-3 

43  46.  8 

142.  I 

144-7 
147-5 
150-3 
153-2 

156.3 

37  16.4 

38  34-  I 

39  46.  6 

40  si.  0 

41  55-4 

42  50.9 

142.8 

145-  4 
148.  I 
150.9 
I5.S.8 
156.8 

36  26.4 

37  42.8 

38  54-  I 

40  00.  I 

41  00.  5 
41  54-9 

143-5 
146.  I 

148.7 

151- 5 

154.3 

157-3 

35  36.2 

36  51.2 

38  01.  5 

39  06.  2 

40  05.  6 
40  58.  8 

1.44.  2 
146.  7 

149-3 
152.  0 

154.8 
157-7 

34  45-  7 

35  59-6 

37  oS.  5 

38  12.  2 

39  10.3 

40  02.  6 

144-9 

147-  4 

149-9 
152.  6 

155-3 
158.2 

2     00 
1     50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

44  36.  7 

45  19-7 

45  55-4 

46  23.4 
46  43.  6 
46  55-  9 

159-  5 
162.  7 

166. 1 

169-5 
173.0 

176.5 

43  39-  8 

44  21.  8 

44  56-  8 

45  24.  8 
45  44-0 
45  56-0 

159.9 
163.  I 
166.  4 
169.  7 
173- I 
176.5 

42  42. 8 

43  24.0 

43  58.  I 

44  25.  0 
4.4  44.  4 
44  56.  I 

160.3 

163.  5 
166.7 
169.9 
173-2 
176.6 

41  45.8 

42  26.  I 

42  50-  6 

43  25-8 
43  44-8 
43  56-2 

160.  7 
163-8 
167.  0 
170.  2 

173.4 
176.7 

40  48.  6 

41  28.  2 

42  00.  9 
42  26.  6 
42  45.  I 
42  56- 3 

161.  I 
164.  2 
167.  2 
170.4 
173.6 
176.8 

1     00 
0    50 
40 
30 
20 
10 

0    00 

47     00 

180.  0 

46     0. 0 

180.  0 

45     0-0 

180.  0 

44     0. 0 

180.  0 

43     o.o 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  Bast  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  risinc  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5    10 

5  00 
4  SO 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


20° 


Alt. 


o  / 


I  05-3 


3 

5 

7 

9 
10 

12 


06.3 
06.  2 
04.  6 
01.8 

57-4 
51.6 


14  43-  9 
16  34-  4 
18  22.8 

20  09.  2 

21  53-2 
23  34-  7 

25  13-3 

26  49.  I 

28  21.  6 

29  50.  8 

31  16.3 

32  37-7 

33  54-9 

35  07-6 

36  15-4 

37  18.0 

38  15-0 

39  06.  2 


Az. 


39  51- 

40  30. 

41  02. 
41  27. 

41  45- 
41  56. 


113-4 

114.  6 

115- 9 

117.  2 

118.  5 

119.  9 

121.  3 

122.  7 
124.  2 
125.8 
127.4 
129.  I 
130.9 

132-7 
134-7 
136-  7 
138.8 
140.9 
143.2 

145-5 
148.  o 

150-5 
153-  I 
15s- 8 
158.6 

161.  5 
164.  5 

167-5 
170.  6 

173-7 
176.8 


21= 


22= 


42     o.  o  1180.  o 


Alt. 


o  35- o 

2  35-1 
4  34-  I 
6  31-7 
8  27.9 
10  22.  6 
12  15.7 

14  07.  o 

15  56-  5 

17  43-9 
19  29.  2 

21  II. 9 

22  52.  2 

24  29.  8 

26  04.  3 

27  35-7 

29  03.  6 

30  27.8 

31  48.0 

33  04-  I 

34  15-  5 

35  22.  I 

36  23.6 

37  19-  5 

38  09.  7 

38  54-  I 

39  32-0 

40  03.  4 
40  28.  o 
40  45.  8 
40  56.4 


Az. 


114- 3 

115- 5 
116.  7 

118.  o 

119- 3 
120.  7 

122.  I 

123-5 
125.0 

126.  6 

128.2 

129.9 

131-7 

133-  5 
135-4 
137-4 

139-5 
141.  6 

143.8 

146. 1 
148.6 
151. 1 
153-  7 
156-3 
159-  I 

161.  9 
164.8 
167..  8 
170.8 
173-8 
176.9 


Alt. 


41  o.  o 


180.  o 


o  04.  6 


2  03.  9 
4  01.  9 
58.6 
53-9 
47-7 
39-7 


5 

7 

9 
II 


13  30.0 
15  18.  3 

17  04.  7 

18  48.  7 
20  30.  6 

22  09.  6 

23  46.0 

25  19-3 

26  49.  4 

28  16.  I 

29  39.  I 

30  58-  I 

32  12.9 

33  23-2 

34  28.  6 

35  29.0 

36  24.0 

37  ^3-3 

37  56-6 

38  33-  8 

39  04-  6 
39  28.  7 
39  46.  o 
39  56-  5 


Az. 


23= 


Alt. 


115.  I 

116.  3 

117.  6 

118.  9 

120.  2 

121.  5 

122.  9 

124-3 
125.8 
127.4 
129.  o 

130-7 
132.4 


40  o.  o 


134.2 

136.  I 

138. 1 

140.  2 
142.3 

144-  5 

146.8 

149.  2 

151.  6 
154.  2 
156.8 

159-5 

162.3 
165.  I 
168.0 
171.  o 
174.0 
177.0 


o    / 


Az. 


32.  6 

29-7 

25-5 
19.8 

12.  6 


180.  o 


11  03.  6 

12  52.9 
14  40.  2 
16  25.  4 

18  08.4 

19  48.  9 
21  26.  9 

23  02.  o 

24  34-  I 

26  03.  I 

27  28.  6 

28  50.  3 
30  08.  o 


31  21.7 

32  30.  8 

33  35-  I 

34  34-  4 

35  28.3 

36  16.  7 


36  59-  I 

37  35-  5 

38  05.  7 
38  29.4 
38  46.  3 
38  56.  6 


117.  2 

118.  4 

119.  7 

121.  o 

122.  3 
123.7 

125.  I 

126.  6 
128.  2 
129.8 

131- 5 
133-2 

135-0 
136.9 
138.8 
140.9 
142.9 
145-  I 

147.4 


24= 


Alt. 


149. 
152. 
154- 
157- 
159- 


162.  6 
165.  4 
168.3 
171.  2 
174.  I 
177.  I 


39     0.0 


180.  o 


I 

2 

4 

6 

8 

10 


01.  2 
57-6 
52-3 
45-7 
37-3 
27-3 


Az. 


12  15.6 

125.9 

14  01.  9 

127.4 

IS  45-  9 

129.  0 

17  27.7 

130.6 

19  07.  I 

132.2 

20  43.  8 

133-9 

22  17.8 

135-  7 

23  48.  7 

137-6 

25  16.4 

139-5 

26  40.  7 

141.  6 

28  01.  2 

143.6 

29  17.8 

145-8 

30  3°-  2 

148.0 

31  38-  2 

150-3 

32  41-3 

152-7 

33   39-  6 

155-2 

34  32-  5 

157-  7 

35  20.0 

160.3 

36  01.  7 

163.0 

36  37-3 

165.7 

37  06.  8 

16S.  5 

37  30-0 

171.  4 

37  46.  6 

174.2 

37  56-7 

177.  I 

38   0.0 


118.  o 

119- 3 

120.  5 

121.  8 
123.  I 
124-  5 


Hour 
Angle. 


h.  m. 


180.  o 


5    10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  risinc;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settinsr  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  29°.     DECLINATION  SAME  NAME  AS  IvATlTUDE. 


0° 

1° 

3° 

3° 

4<^ 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6 

00 

0  00.  0 

90.  0 

0  29.  I 

89.  I 

0  58.  2 

88.3 

I  27.  2 

87.4 

I  56-2 

86.5 

6 

00 

5 

50 

2   II.  2 

91.2 

2  40.  2 

9^-3 

3  09-2 

89-5 

3  38-4 

88.6 

4  07.3 

87.7 

5 

50 

40 

4  22.3 

92.4 

4  51-4 

91.  6 

5  20.6 

90.7 

5  49-5 

89.8 

6  18.4 

88.9 

40 

80 

6  33-3 

93-6 

7  02.5 

92.8 

7  31-6 

91.9 

8  00.  5 

91.  0 

8  29.6 

90.  I 

30 

30 

8  44.  I 

94.  9 

9  13-  5 

94.0 

9  42.  8 

93-  I 

10  II.  9 

92.  2 

10  40.  8 

91-3 

30 

10 

10  54-  7 

96.1 

II  24.3 

95-3 

II  53-6 

94-4 

12  22.  9 

93-5 

12  51.9 

92.  6 

10 

i     5 

1 

00 

13  05-  0 

97-4 

13  34-  8 

96-5 

14  04.  4 

95-6 

14  33-  7 

94-7 

15  02.9 

93-8 

5 

00 

4 

50 

IS  14-9 

98.7 

15  44-9 

97.8 

16  14.  7 

96.9 

16  44.4 

96.  0 

17  13-7 

95-1 

4 

50 

. 

40 

17  24.4 

100.  0 

17  54-7 

99.  I 

18  24.  9 

98.  2 

18  54.  7 

97-3 

19  22.  2 

96.4 

40 

30 

19  33-2 

lOI.  4 

20  03.  9 

100.  5 

20  34-  4 

99.6 

21  04.  6 

98.6 

21  34-4 

97-7 

30 

30 

21  41.  5 

102.8 

22  12.  7 

loi.  8 

22  43.  6 

100.  9 

23   14-  I 

100.  0 

23  44.2 

99.0 

30 

10 

23  49.  2 

104.  2 

24  20.  8 

103.2 

24  52.  0 

102.3 

25  23.0 

lOI.  4 

25  53-  5 

100.  4 

10 

i 

00 

25  56.0 

105.  6 

26  28.  I 

104.  7 

26  59.9 

103.8 

27  31-3 

102.8 

28  02.  3 

loi.  8 

4 

00 

3 

50 

28  01.8 

107.  2 

28  34-  5 

106.  2 

29  06.  9 

105-  3 

29  38-  9 

104.3 

30  10.3 

103-3 

3 

50 

40 

30  06.  6 

108.8 

30  40.  0 

107.8 

31  13-  I 

106.8 

31  45-  5 

105.8 

32  17.6 

104.  8 

40 

30 

32   10.  2 

no.  4 

32  44.2 

109.4 

33  iS-o 

108.  4 

33  51-2 

107.4 

34  24.  0 

106.  4 

30 

30 

34  12.  5 

112.  I 

34  47-  4 

III.  2 

35  21.9 

no.  2 

35  55-8 

109.  I 

36  29.  2 

108.  I 

30 

10 

36  13.  2 

114.  0 

36  48.  9 

113.  0 

37  24-  2 

112.  0 

37  59-  I 

no.  9 

38  33-  2 

109.9 

10 

3 

00 

38  12.  2 

115-9 

38  48.  9 

114.  9 

39  25.2 

113.  8 

40  00.  8 

112.  8 

40  35-  9 

III.  7 

3 

00 

3 

50 

40  09.  2 

117.9 

40  47.  0 

116.  9 

41  24.  2 

115-8 

42  01.  0 

114.  8 

42  37.0 

113- 7 

3 

50 

40 

42  04.  0 

120.  0 

42  42.9 

119.  0 

43  21.  3 

117.  9 

43   59- 0 

116.  9 

44  36-  I 

115-8 

40 

30 

43  56.2 

122.3 

44  36-  3 

121.  3 

45  15-8 

120.  2 

45  54-9 

119.  I 

46  33-  2 

118.  0 

30 

30 

45  45-  7 

124.  7 

46  27.  I 

123-7 

47  08.  0 

122.  6 

47  48.  I 

121.  5 

48  27.  7 

120.  4 

30 

10 

47  31-8 

127.3 

48  14.  6 

126.3 

48  56.  8 

125.  2 

49  38.  6 

124.  I 

50  19.4 

122.  9 

10 

3 

00 

49  14-4 

130.0 

49  58-  6 

129.  0 

50  42.  4 

127.9 

51  25.5 

126.8 

52  07.8 

125.7 

3 

00 

1 

50 

50  52-  6 

133-0 

51  38.  5 

132.0 

52   23.8 

130-9 

53  08.  5 

129.8 

53  52-4 

128.6 

1 

50 

40 

52  26.  2 

136. 1 

53  13-6 

135- I 

54  00.  7 

134- I 

54  46.  9 

133-0 

55  32.6 

131.  8 

40 

30 

53  54-2 

139-5 

54  43-  4 

138.5 

55  32-0 

137-5 

56  20.  2 

136.4 

57  07.  6 

135-3 

30 

30 

55  16.4 

143-  I 

56  07.  2 

142.  2 

56  57-  7 

141.  2 

57  47-  5 

140.  I 

58  36.  9 

139- I 

30 

10 

56  31-4 

147.0 

57  24-0 

146.  I 

58  16.  2 

145-2 

59  08.  I 

144.  2 

59  59-  2 

143-2 

10 

1 

00 

57  39-  I 

151.  I 

58  33-  3 

150-3 

59  27.4 

149.4 

60  20.  8 

148.5 

61  13.8 

147.6 

1 

00 

0 

50 

58  38.  2 

155-4 

59  34-  0 

154-7 

60  29.  6 

154.0 

61  24.  9 

153-2 

62  19.  6 

152-3 

0 

50 

40 

59  28.  0 

160.  0 

60  25.  0 

159-4 

61  22. 3 

158.8 

62   19.  0 

158.1 

63  15-6 

157-4 

40 

30 

60  07.  7 

164.8 

61  06.  0 

164.3 

62  04.  2 

163.8 

63  02.  4 

163-3 

64  00.  2 

162.  7 

30 

30 

60  36.  5 

169.8 

61  35-8 

169.5 

62  35.  I 

169.  I 

63  34-  I 

168.7 

64  33-  2 

16S.3 

30 

10 

60  54.  I 

174.9 

61  53-9 

174-7 

62  53-7 

174-5 

63  53-5 

174-3 

64  53-  3 

174.  I 

10 

0 

00 

61     0. 0 

180.  0 

62     0. 0 

180.  0 

63     0. 0 

180.  0 

64     0.  0 

180.  0 

65     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risinjt  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

la  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

! 

i 

Hour 
Angle. 

Hour   1 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

• 

0       / 

0 

h. 

m. 

6 

30 

0  01.  9 

79-7 

6 

20 

10 

0  14.  6 

84.4 

0  43- S 

83-5 

I  12.  9 

82.7 

I  42.  I 

81.8 

2  II.  2 

80.9 

10 

6 

00 

2  25.3 

8s.  6 

2  54.  2 

84.8 

3  23.2 

83-9 

3  52-1 

83.0 

4  21.  0 

82.1 

6 

00 

5 

50 

4  36.2 

86.8 

5  05-1 

86.0 

5  33-8 

85.1 

6  02.  5 

84.2 

6  31.2 

85-3 

5 

50 

40 

6  47-3 

88.0 

7  16.  0 

87.2 

7  44.  6 

86.3 

8  13.  I 

85.4 

8  41.  6 

84- 5 

40 

30 

8  58.4 

89.  2 

9  27-  I 

88.4 

9  55-  6 

87-5 

10  24.  0 

86.6 

10  52-3 

85-7 

30 

30 

II  09.  6 

90-5 

II  38.  2 

89.6 

12  06.  8 

88.7 

12  35.0 

87.8 

13  03.  2 

86.8 

30 

10 

13  20.8 

91.7 

13  49-4 

90.8 

14  17-9 

89.9 

14  46.  2 

89.0 

15  14-3 

88.0 

10 

5 

00 

IS  31-9 

92.9 

16  00.  5 

92.  0 

16  29.  I 

91.  I 

16  57.3 

90.  2 

17  25.4 

89.2 

5 

00 

i 

50 

17  42.8 

94.  2 

18  II.  7 

93-2 

18  40.  2 

92- 3 

19  08.  6 

91.4 

19  36.  6 

90.4 

4 

50 

40 

19  53-  5 

95-4 

20  22.  5 

94-5 

20  51.3 

93-5 

21  19.  6 

92.  6 

21  47.8 

91.  6 

40 

30 

22  04.  0 

96.7 

22  33.2 

95-8 

23  02.  2 

94.8 

23  30.  6 

93-9 

23  58.  8 

92.9 

30 

20 

24  14.  I 

98.0 

24  43-  5 

97.  I 

25  12.7 

96.  I 

25  41-4 

95-2 

26  09.  8 

94.2 

30 

10 

26  23.  8 

99.4 

26  53-  5 

98-5 

27  23.0 

97-5 

27  51-9 

96.5 

28  20.  5 

95-5 

10 

i 

00 

28  32.9 

100.8 

29  03.  0 

99.9 

29  32.8 

98.9 

30  02.  I 

97-9 

30  31-0 

96.8 

4 

00 

3 

50 

30  41.3 

102.3 

31   12.0 

101.3 

31  42.  I 

100.3 

32  II. 8 

99-3 

32  41-0 

98.2 

3 

50 

40 

32  49.  2 

103.8 

33  20.3 

102.8 

33  50-9 

101.8 

34  21.0 

100.  7 

34  50-  6 

99.fi 

40 

30 

34  56.  2 

105.4 

35  27-9 

104.  4 

35  59-0 

103-3 

36  29.  6 

102.  2 

36  59-  6 

lOI.  I 

30 

20 

37  02.  I 

107.  I 

37  34-  4 

106.  0 

38  06.  2 

104.9 

38  37-3 

103.8 

39  08.  0 

102.  7 

30 

10 

39  06.  9 

108.8 

39  40-  0 

107.7 

40  12.  5 

106.  6 

40  44.4 

105-5 

41   15.6 

104.4 

10 

3 

00 

41  10.  4 

no.  6 

41  44-3 

109.5 

42  17.6 

108.  4 

42  50-  I 

107-3 

43  22.  I 

106.  I 

3 

00 

2 

50 

43  12.3 

112.  6 

43  47-  2 

III.  s 

44  21.3 

no.  3 

44  54-8 

109.  2 

45  27.  6 

108.  0 

2 

50 

40 

45  12. 7 

114.  6 

45  48.  4 

"3-5 

46  23.  6 

112.  3 

46  57-  9 

III.  I 

47  31-6 

109.  9 

40 

30 

47  10.  8 

116.  8 

47  47-  8 

115- 7 

48  23.  9 

114-  5 

48  59.4 

113.  2 

49  34-  I 

112.  0 

30 

30 

49  06.  6 

119.  2 

49  44-  8 

118.  0 

50  22.  2 

116.  8 

50  58.  9 

115-6 

51  34-  7 

114- 3 

30 

10 

50  59-  6 

121.  7 

51  39-  2 

120.  5 

52   18.0 

"9-3 

52  56-0 

118.  0 

53  33-  2 

116.  7 

10 

3 

00 

52  49.  6 

124.  5 

53  30-  6 

123-3 

54  10.  9 

122.  0 

54  50-  3 

120.  7 

55  29.  I 

119.  4 

2 

00 

1 

50 

54  35-  8 

127-  5 

55  18.  5 

126.  2 

56  00.  4 

124.9 

56  41.  5 

123.6 

57  21.7 

122.3 

1 

50 

40 

56  17-7 

130-7 

57  02.  0 

129.4 

57  45-  8 

128.  I 

58  28.  6 

126.8 

59  10.  8 

125.  4 

40 

30 

57  54.6 

134.2 

58  40.  9 

132.9 

59  26.  4 

131-7 

60  II.  3 

130.  4 

60  55-  3 

128.9 

30 

30 

59  25.8 

138.0 

60  13.  9 

136.8 

61  01.  6 

135-5 

61  48.  3 

134-  2 

62  34.  4 

132.8 

30 

10 

60  50.  I 

142.  I 

61  40.  2 

140.9 

62  29.  9 

139-7 

63  18.8 

138.5 

64  07.  I 

137- I 

10 

1 

00 

62  06.  6 

146.  6 

62  58.8 

M5-  5 

63  50-7 

144.4 

64  41.  8 

143-2 

65  32-6 

141.9 

1 

00 

0 

50 

63  14.  2 

iqi.  4 

64  08.  5 

150.4 

65  02.  4 

149.4 

65  55-  7 

148.3 

66  48.  8 

147.  I 

0 

50 

40 

64  n.  9 

156.6 

65  07.  9 

155-  7 

66  03.  8 

154-9 

66  59.  2 

153-9 

67  54-  5 

152.  9 

40 

30 

64  58.  I 

162.  I 

65  55-  9 

161.  4 

66  53-  5 

160.  7 

67  50-  7 

160.  0 

68  48.  0 

159-  I 

30 

30 

65  32.  2 

167.9 

66  31.  0 

167.4 

67  30.  0 

166.  9 

68  28.  7 

166.  4 

69  27.  5 

165.8 

30 

10 

65  53-  I 

173-9 

66  52.  7 

173-7 

67  52.  5 

173-4 

68  52.  I 

173- I 

69  51.  8 

172.8 

10 

0 

00 

66     0.  0 

180.  0 

67     0.  0 

180.  0 

68     0.0 

180.  0 

1 
6q     0.  0    180.  0 

70     0.  0 

180.  0 

0 

00 

In  North  declination,  -n'hen  the  star  is  rising  or  Hast  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  Eastl 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

1 

Hour 
Angle. 

Hour   1 
Angle.  1 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

• 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m, 

1 

6 

30 

0  22.3 

74.  2 

6 

30 

20 

o  31-4 

78.8 

I  00.  8 

78.0 

I  30.  2 

77-1 

I  59-7 

76.  2 

2  29.  0 

7.5-3 

20 

10 

2    40.3 

80.  I 

3  09-4 

79-2 

3  38-4 

78-3 

4  07.4 

77-4 

4  Z(>-Z 

76-5 

10 

6 

00 

4  49-7 

81.  2 

5  18.5 

80.4 

5  47- 0 

79-5 

6  15-7 

78.6 

6  44.  I 

77-7 

6 

00      ; 

5 

50 

6  59.6 

82.4 

7  28.1 

81.5 

7  56-4 

80.6 

8  24.4 

79-8 

8  52.6 

78.9 

5 

50 

40 

9  09.8 

83.6 

9  38.0 

82.7 

10  05.  9 

81.8 

10  33-8 

80.9 

II  01.  6 

80.0 

40 

30 

II  20.3 

84.8 

II  48.  2 

83- 9 

12   16.  0 

83.0 

12  43-  5 

82.1 

13  II.  0 

81. 1 

30 

20 

13  31-1 

85-9 

13  58-9 

8=;.  0 

14  26.  3 

84.  I 

14  53-  6 

83.2 

15  20.  8 

82.2 

20 

10 

15  42.  I 

87.1 

16  09.  6 

86.2 

16  37.  I 

85-3 

17  04.  I 

84.4 
85-5 

17  31.0 

83-4 

10 

5 

CO 

17  53-  I 

88.3 

18  20.  7 

87.4 

18  47.  8 

86.4 

19  14.7 

19  41.4 

84.5 

5 

00 

4 

50 

20  04.  3 

89-5 

20  31.7 

88.6 

20  58.8 

87.6 

21  25.  7 

86.7 

21  52.  I 

8.5-7 

4 

50 

40 

22  15-5 

90.7 

22  43.  0 

89.8 

23  09-9 

88.8 

23  36.  6 

87.8 

24  03-  0 

86.8 

40 

30 

24  26.  7 

91.9 

24  54.  0 

91.  0 

25  21.  2 

90.  0 

25  47-8 

89.0 

26  14.  I 

88.0 

30 

20 

26  37.7 

93.  2    j  27  05.  3 

92.  2 

27  32.3 

91.2 

27  59.0 

90.  2 

28  25.3 

89.2 

20 

10 

28  48.  6 

94-5 

29  16.  2 

93-5 

29  43.  4 

92.4 

30  10.  I 

91.4 

30  36-3 

90.4 

10 

4 

00 

30  59-  3 

95-8 

31  27.  2 

94-8 

31   54-4 

93-7 

32  21.  2 

92-7 

32  47.  6 

91.  6 

4 

00 

3 

50 

ZZ  09-  6 

97.2 

ZZ  37-  7 

96.  I 

34  05.  3 

95-1 

34  32-3 

94.0 

34  58-  7 

92.9 

3 

50 

40 

35  19-  5 

98.6 

35  48.  0 

97-5 

36  15-  7 

96.4 

36  42.  9 

95-3 

37  09-  7 

94.2 

40 

30 

37^2i° 
09  47.Ji) 

100.  I 

37  57-8 

99.0 

38  26.  0 

97-8 

38  53-  5 

96.7 

39  20.3 

95-5 

30 

20 
10 

loi.  6 
103.2 

40  07.  2 
42   15.8 

100.  5 
102.  I 

40  35-  6 
42  44.8 

99-3 
100.  9 

41  03.  5 
43  13- I 

98.2 
99-7 

41  30.  8 
43  40.  8 

97.0 
98-5 

20 
10 

41  40.  0 

3 

00 

43  53-2 

104.9 

44  23.8 

103.  7 

44  53-3 

102.  5 

45  22.  I 

lOI.  3 

45  50-3 

100.  0 

3 

00 

% 

50 

45  59-4 

106.  7 

46  30.  6 

105-  5 

47  CO.  8 

104-3 

47  30-  5 

103.  0 

47  59-0 

loi.  7 

2 

50 

40 

48  04.  4 

108.7 

48  36-  5 

107.4 

49  07-  5 

106.  I 

49  37-  8 

104.  8 

50  07.  2 

103.4 

40 

30 

50  07.  9 

no.  7 

50  40.  9 

109.4 

51   13-0 

108.  I 

51  44-  I 

106.  7 

52   14-3 

105-  3 

30 

20 

52  09.  7 

1X2.  9 

52  43-  9 

III.  6 

53   16.8 

no.  2 

53  A9-  0 

108.8 

54  20.  2 

107.3 

20 

10 

54  09.  4 

115- 3 

54  44-7 

114.  0 

55  19- I 

112.  6 

55  52-  5 

III.  I 

56  24.  7 

109.  6 

10 

2 

00 

56  06.  6 

118.  0 

56  43-  5 

116.  6 

57  19-0 

115.  I 

57  53-6 

113.  6 

58  27.  3 

112.  0 

2 

00 

1 

50 

58  01.  0 

120.  9 

58  39-  4 

119.  4 

59  16.  6 

117.  9 

59  52-8 

116.  3 

60  27.  8 

114.  7 

1 

50 

40 

59  51-7 

124.  0 

60  31.9 

122.5 

61   10.8 

121.  0 

61  48.  7 

119- 3 

62  25.  5 

117.  6 

40 

30 

61  38.  3 

127.5 

62  20.  3 

126.  0 

63  01.3 

124.4 

63  41.  3 

122.  7 

64  20.  0 

121.  0 

30 

20 

63  19-  5 

131-4 

64  04.  I 

129.  9 

64  47.  0 

128.3 

65  29.  I 

126.  6 

66  10.  3 

124.8 

20 

10 

64  54-  7 

135-7 

65  41-  5 

13^-  2 

66  26.  8 

132.6 

67  II.  6 

130.9 

67  55-0 

129.  I 

10 

1 

00 

66  22.  3 

140.  5 

67  II.  6 

139- I 

67  59.6 

137-5 

68  47.  0 

135-8 

69  ZZ-  4 

134-0 

1 

00 

0 

50 

67  41.  0 

145-  9 

68  32.8 

144-  5 

69  23.  6 

143-0 

70  13.  8 

141.  4 

71  03.0 

139-  7 

0 

50 

40 

68  49.  0 

151.8 

69  43-  5 

150-5 

70  37.  0 

149.2 

71  29.  8 

147.8 

72  22.3 

146.  2 

40 

30 

69  44.6 

1 58.  2 

70  41.  2 

157-2 

71  37.2 

156.  I 

72  32-8 

154-9 

73  28.  0 

153-6 

30 

20 

70  25.9 

165.2 

71  24.  5 

164.  5 

72  22.  2 

163-7 

73  20.2 

162.8 

74  18.  0 

161.  8 

20 

10 

70  SI- 4 

172-5 

71   51.0 

172.  I 

72  50-  S 

171.  7 

73  49-  9 

171.  2 

74  49-  3 

170.7 

10 

0 

00 

71     0.  0 

180.  0 

72     0. 0 

180.  0 

73     0-0 

180.  0 

74     0. 0 

I  So.  0 

75     0.0 

180.  0 

0 

00 

In 

Nortr 

I  declination,  when  the  star  is  rising  or  Eas 

t  of  the  meridian,  the  tabulated  azimuths  .are  reckoned  from  North  to  East: 

and  when  th 

1  star  is  setting  or  West  of  the  ni;ridian,  t 

he  tabulated  azimuths  are  reckoned  from  North  t>  West. 

In  Soutt 

I  declination,  when  the  star  is  risin?  or  Eas 

t  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East: 

and  when  th 

<  star  is  setting  or  West  of  the  meridian,  tl 

le  tabulated  azimuths  are  reckoned  from  South  to  West. 

3f  "  5 

u 
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15° 

ie° 

17° 

18° 

1 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6 

40 

0  18.5 

69-  5 

0  48.  9 

68.6 

6  40 

30 

0  52.3 

73-3 

I  22.  I 

72.4 

I  51-9 

71.6 

2  21.  8 

70.7 

2  51  6 

69.  8 

30 

20 

2  58.3 

74-  5 

3  27.6 

73-6 

3  56-8 

72.7 

4  26.  I 

71-9 

4  55-3 

71.  0 

20 

10 

5  OS- I 

75-7 

5  33-8 

74-8 

6  02.  5 

73-9 

6  31.  I 

73-0 

6  59.6 

72.  I 

10 

6 

00 

7  12-5 

76.8 

7  40.8 

75-9 

8  08.  9 

75-0 

8  37- 0 

74.1 

9  04.9 

73-2 

6  00 

5 

50 

9  20.  6 

78.0 

9  48.3 

77.1 

10  16.  0 

76.  2 

10  43-  4 

75-2 

II  10.  8 

74.3 

5  50 

40 

II  29.  I 

79-  I 

II  56.  5 

78.2 

12  23.  7 

77.3 

12  50.  7 

76.  4 

13  17-  5 

75.4 

40 

30 

13  38-  I 

80.  2 

14  05.  0 

79-3 

14  31.8 

78.4 

14  58-  4 

77.5 

15  24-7 

76.  5 

30 

20 

15  47-  6 

81.3 

16  14.  3 

80.  4 

16  40.  7 

79.  5 

17  06.  8 

78.5 

17  32.7 

77.6 

20 

10 

17  57-6 

82.  4 

18  23.  8 

81.  5 

18  49.  9 

80.6 

19  15.  6 

79-6 

19  41.  0 

78.6 

10 

5 

00 

20  07.  7 

83-6 

20  22.  8 

82.6 

20  59.  5 

81.6 

21  24.  8 

80.  7 

21  49.9 

79-7 

5  00 

4 

50 

22  18.  4 

84-7 

22  ^/j.  0 

83-7 

23  09.  4 

82.7 

23  35-  0 

81.7 

23  59-  2 

8a  7 

4  50 

40 

24  29.  0 

85.8 

24  54.  6 

84.8 

25  19-  8 

83.8 

25  44.  5 

82.8 

26  08.  9 

81.8 

40 

30 

26  39.  9 

86.9 

27  05.  I 

85-9 

27  30-  I 

84.9 

27  54.  8 

83.9 

28  18.  7 

82.9 

30 

20 

28  51.  0 

88.  I 

29  16.  3 

87.1 

29  41.  I 

86.  I 

30  05.  4 

85.0 

30  29.  2 

83-9 

20 

10 

31  02.  I 

89.3 

31  27.3 

88.3 

31  52.0 

87.2 

32  16.  I 

86.1 

32  39-  7 

85.0 

10 

4 

00 

33  13.3 

90.  S 

33   38.  5 

89- 5 

34  03.  I 

88.4 

34  27.  I 

87.2 

34  50-  7 

86.1 

4  00 

3 

50 

35  24-5 

91.  8 

35  49-  6 

90.7 

36  14.  I 

89.5 

36  38.  I 

88.4 

37  01- 5 

87.2 

3  50 

40 

37  35-  6 

93.1 

38  00.  9 

91-9 

33  25.  5 

90.  7 

38  49-  4 

89.6 

39  12-  7 

88.4 

40 

30 

39  46.  4 

94-4 

40  II.  9 

93-  2 

40  36.  6 

92.  0 

41  00.  6 

90.  8 

41  23.  7 

89.6 

30 

20 

41  57-  I 

95- 7 

42  22.  8 

94-5 

42  47.  7 

93-3 

43  "•  7 

92.  I 

43  35-  I 

90.  8 

20 

10 

44  07.7 

97.2 

44  33-4 

95-9 

44  58.5 

94.7 

45  22.  7 

93-4 

45  45-  9 

92.  I 

10 

3 

00 

46  17.  4 

98.7 

46  43-  7 

97-4 

47  09.  2 

96.  I 

47  33-  7 

94.7 

47  57-3 

93-4 

3  00 

2 

50 

48  26.  8 

100.  3 

48  53.  7 

99-  0 

49  19.  3 

97.6 

49  44-  I 

96.  2 

50  08.  0 

94.8 

3  50 

40 

SO  35-  6 

102.  0 

51  02.9 

100.  6 

51  29.  3 

99.  2 

SI  54.  4 

97-7 

52  18.  7 

96.  2 

40 

30 

52  43-  4 

103.  9 

53  II- 4 

102.  4 

53  38.  4 

100.  9 

54  04-3 

99.4 

54  28.  7 

97-8 

30 

20 

S4  50.  2 

105.  9 

55  19-  I 

104.3 

55  46.  9 

102.  7 

56  13.  3 

lOI.  I 

56  38.  6 

99-  S 

20 

10 

S6  55-  8 

108.  0 

57  25.  5 

106.  4 

57  54- I 

104.  8 

58  21.8 

103.  I 

58  47-  5 

101.  3 

10 

3 

00 

58  59-  7 

no.  4 

59  30.  7 

108.  7 

60  00.  5 

107.  0 

60  28.  9 

105.  2 

60  55.  8 

103.4 

2  00 

1 

50 

61  01.  5 

113.  0 

61  33-9 

III.  2 

62  05.  I 

109.  4 

62  34.8 

107.5 

63  02.  6 

lo^.  6 

1  50 

40 

63  01.  I 

"5-9 

63  35-  2 

114.  0 

64  07.  8 

112.  I 

64  38.  8 

no.  2 

65  08.  4 

loS.  I 

40 

30 

64  S7.  5 

119.  2 

65  33-  2 

117.3 

66  08.  0 

115.  3 

66  40.  8 

113.  2 

67  12.  0 

III.  0 

30 

20 

66  49.  9 

122.  9 

67  28.  I 

120.  9 

68  04.  9 

118.  8 

68  39.  8 

116.  6 

69  13.  2 

114.3 

20 

10 

68  37-  4 

127.  2 

69  18.  0 

125.  I 

69  57.  2 

123.  0 

70  35-  0 

120.  7 

71  10.  6 

118.  2 

10 

1 

00 

70  18.  3 

132.  I 

71  02.3 

130.  I 

71  44.4 

127.8 

72  25.0 

125-4 

73  04.  I 

T22.  8 

1  00 

0 

50 

71  SI- 5 

137-8 

72  38.  0 

135-8 

73  24.  0 

133.  5 

74  08.  5 

131.  2 

74  SO.  5 

128.  4 

0  50 

40 

73  13-  8 

144-  4 

74  04.  3 

142.  5 

74  53-  7 

140.3 

75  41.  7 

138.  I 

76  28.  2 

135-3 

40 

30 

74  23.  0 

152.  0 

75  16.  5 

150.4 

76  09.8 

148.  5 

77  02.  0 

146.  4 

77  53-  2 

143-8 

30 

20 

75  15-  5 

160.  6 

76  12.  5 

159-  4 

77  09.  I 

157-9 

78  05.  4 

156.3 

79  00.  8 

154.4 

20 

10 

75  48.  7 

170.  I 

76  47-  8 

169.  4 

77  47-  0 

168.6 

78  45-  9 

167.7 

79  44-6 

166.6 

10 

0 

00 

76  0.  0  180.  0 

77  0.0 

180.  0 

78  0.  0 

1 80.  0 

79  0.  0 

180.  0 

80  0.  0 

180.  0 

0  00 

In  North  declination,  when  the  star  is  risinsr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East: 
and  when  the  star  is  setting;  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  risin?  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

1 

24°     ' 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6  50 

0  20.  9 

64.9 

0  52.  2 

64.  0 

I  23.4 

63.  2 

6 

50 

40 

I  19.4 

67.8 

I  49-9 

66.9 

2  20.  3 

66.  I 

2  50-7 

6s-  2 

3  21.  0 

64.3 

40 

30 

3  21.3 

6g.  0 

3  51-  I 

68.  I 

4  20.  6 

67.  2 

4  50-2 

66.3 

5  19- 9 

65-4 

30 

20 

5  24-2 

70.  I 

S  53-3 

69.  2 

6  22.  2 

68.3 

6  51.0 

67.5 

7  19.7 

66.  5 

20 

10 

7  28.0 

71.2 

7  56.3 

70.3 

8  24.5 

69.4 

8  52.6 

68.6 

9  20.  6 

67.6 

10 

6  00 

9  32.7 

72.3 

10  00.  3 

71.  4 

10  27.  8 

70-5 

10  55-  2 

69.6 

II  22.  3 

68.7 

6 

00 

5  50 

II  38.  I 

73-4 

12  05.  0 

72.5 

12  31.9 

71.6 

12  58.  5 

70.7 

13  25.0 

69.8 

5 

50 

40 

13  44  2 

74.5 

14  10.  6 

73-6 

14  36.  8 

72.7 

15  02.  7 

71-7 

15  28.  5 

70.  8 

40 

30 

IS  50-  8 

75-6 

16  16.  7 

74.  6 

16  42.  4 

73-7 

17  07.7 

72.8 

17  32-  8 

71.8 

30 

20 

17  S8.  3 

76.6 

18  23.  5 

75-7 

18  48.  s 

74-7 

19  13.  3 

73-8 

19  37-8 

72.  8 

20 

10 

20  06.  2 

77-7 

20  30.  9 

76.7 

20  55-  5 

75-7 

21  19.  6 

74-8 

21  43-  5 

73.8 

10 

5  00 

22  14.  6 

78.7 

22  38.  9 

77-7 

23  02.  8 

76.7 

23  26.  5 

75-7 

23  49-  7 

74.7 

5 

09 

4  50 

24  23.  5 

79-7 

24  47-  3 

78.7 

25  10.  7 

77-7 

25  33.8 

76.7 

25  56.  5 

75-7 

4 

50 

40 

26  32.  8 

80.8 

26  56.  2 

79-7 

27  19.  2 

78.7 

27  41-7 

77-7 

28  03.  8 

76.6 

40 

30 

28  42.3 

81.8 

29  05-  5 

80.8 

29  28.  0 

79-  7 

29  SO-  2 

78.6 

30  II.  7 

77.6 

30 

20 

30  52-  5 

82.  9 

31  IS-  I 

81.8 

31  37-3 

80.  7 

31  59- 0 

79.6 

32  20.  I 

78.5 

20 

10 

33   02.  7 

83-9 

33   25.  2 

82.8 

33   46.9 

81.7 

34  08.  2 

80.6 

34  28.  9 

79.4 

10 

4  00 

35  13-4 

85-0 

35  35-4 

83-9 

35  57- 0 

82.7 

36  17.8 

81.  5 

36  38.  0 

80.  4 

4 

00 

3  50 

37  24.  I 

86.  I 

37  46.  I 

84.9 

38  07.  2 

83-7 

38  27.7 

82.  s 

38  47-  5 

81.3 

3 

50 

40 

39  35-  I 

87.2 

39  56.  8 

86.0 

40  17.  8 

84.8 

40  38.  0 

83.5 

40  57.  4 

82.3 

40 

30 

41  46.  I 

88.3 

42  07.  7 

87.1 

42  28.  5 

85.8 

42  48.  6 

84.5 

43  07.  5 

83.3 

30 

20 

43  57-  4 

89.5 

44  18.  8 

88.  2 

44-  39-  5 

86.9 

44  59-  2 

85.6 

45  17-9 

84.  2 

20 

10 

46  08.  5 

90.7 

46  30.  0 

89.4 

46  50.  6 

88.0 

47  10.  0 

86.6 

47  28.  6 

85.2 

10 

3  00 

48  19.  8 

92.  0 

48  41.  I 

90.  6 

49  oi-  7 

89.  I 

49  21.  0 

87.7 

49  39.  4 

86.3 

3 

00 

2  50 

50  30-  7 

93-3 

50  52.  3 

91.  8 

51  12-7 

90-3 

51  32.1 

88.8 

51  50-2 

87.  3 

2 

50 

40 

52  41.  6 

94-7 

53  03-  4 

93-2 

53  24-  I 

91.  6 

S3   43-  4 

90.  0 

54  01.  5 

88.4 

40 

30 

54  52.  I 

96.  2 

55  14.2 

94.  6 

55  35-  I 

93- 0 

55  54.  5 

91.3 

56  12.  6 

89.6 

30 

20 

57  02.  5 

97.8 

57  24.9 

96.  I 

57  46.  I 

94-4 

58  05.  6 

92.  6 

58  23.  8 

90.  8 

20 

10 

59  12.0 

99.6 

59  35-  I 

97.8 

59  56.  6 

95-9 

60  16.  6 

94.  0 

60  34.  9 

92.  I 

10 

2  00 

61  21.  2 

loi.  5 

61  44.  9 

99.6 

62  07.  I 

97.6 

62  27.  4 

95-6 

62  46.  I 

93-5 

2 

00 

1  50 

63  29.  I 

103.  6 

63  53-  7 

loi.  6 

64  16.  6 

99-4 

64  37-  7 

97-3 

64  56-  9 

95- 0 

1 

50 

40 

65  36.  2 

106.  0 

66  01.  8 

103.  8 

66  25.  7 

loi.  5 

66  47-  5 

99-2 

67  07.  4 

96.8 

40 

30 

67  41-  2 

108.  7 

68  08.  5 

io<5.  3 

68  33-  5 

103.9 

68  56.  7 

loi.  3 

69  17.  2 

98.8 

30 

20 

69  44.4 

III.  9 

70  13-  5 

109.3 

70  40.  2 

106,  6 

71  04.  6 

103.8 

71  26.  6 

100.  9 

20 

10 

71  44-2 

115.  6 

72  16.  0 

112.  8 

72  45-  0 

109.  9 

73  II- 2 

106.  9 

73  34-  7 

103.  6 

10 

1  00 

73  40.  7 

120.  I 

74  14-  8 

117.  0 

74  46.  6 

113- 9 

75  15.  5 

no.  6 

75  41.2 

107.  0 

1 

00 

0  50 

75  30-  7 

125.  6 

76  08.  5 

122.  3 

76  44.  0 

119.  0 

77  16.  5 

"5-3 

77  45.  5 

III.  2 

0 

50 

40 

77  12.8 

132.  s 

77  55-  I 

129.  0 

78  35-3 

125-5 

79  12.  I 

121.  s 

79  45.  4 

116.  9 

40 

30 

78  42.  5 

141.  2 

79  30-  5 

138.0 

80  16.  0 

134.3 

80  59.  0 

130.0 

81  38.  5 

125.  0 

30 

20 

79  55-  I 

152.  I 

80  48.  6 

149.4 

81  40.  5 

146.  I 

82  30.  4 

142.  0 

83  17- S 

137-0 

20 

10 

80  43-  I 

165.3 

81  41.  2 

163.6 

82  38.  8 

161.  6 

83  35.  6 

158.9 

84  31.  4 

155.3 

10 

0  00 

81  0. 0 

iSo.  0 

82  0.  0 

180.  0 

83  0.0 

180.  0 

84  0.  0 

180.  0 

85  0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


2 
1 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


Alt. 


o  00.  o 
2  II.  2 
4  22.3 

6  33-3 
8  44.  I 

10  54-  7 

13  05.  o 

15  14-9 
17  24.4 

19  33-  2 
21  41.  5 
23  49.  2 

25  56.0 
28  01.  8 
30  06.  6 
32  10.  2 

34  12.  5 
36  13.2 

38  12.  2 
40  09.  2 

42  04.  o 

43  56-  2 
45  45-  7 
47  31-8 

49  14-  4 

50  52-  6 

52  26.  2 

53  54-2 

55  16.4 

56  31-4 

57  39-  I 

58  38.  2 

59  28.  o 

60  07.  7 
60  36.  5 
60  54.  I 


Az. 


90.  o 

91.  2 

92.  4 
93-6 
94.9 
96.  I 


97-4 

98.  7 

100.  o 

loi.  4 

102.8 

104.  2 

105.  6 
107.  2 
108.8 
no.  4 
112.  I 
1 14.  o 

115- 9 
117.  9 
120.  o 

122.  3 
124.  7 

127-3 

130  o 

133-  o 

136. 1 

139-  5 
143-  I 
147.0 

151.  I 

155-4 
160.  o 

164.8 
169.8 
174.9 


61  o.  o 


iSo.  o 


Alt. 


I  42. 

3  53- 

6  04. 

8  14. 

10  25. 


12 

3?- 

0 

98. 

3 

14 

44. 

6 

99. 

6 

16 

53- 

7 

100. 

9 

19 

02. 

2 

102. 

3 

21 

10. 

I 

103. 

7 

23 

17- 

2 

105. 

I 

25  23.  4 
27  28.  6 
29  32-  8 
31  35-6 
33  37- o 
35  36-  8 

37  34-  9 
39  3°-  9 

41  24.  6 

43  15-6 

45  03.  7 

46  48.  5 

48  29.  5 
■^o  06.  2 
51  38.  I 

53  04-  6 

54  25.  I 

55  38.  6 

56  44.  6 

57  42.  2 

58  30-  5 

59  09-  2 
59  37-  3 
59  54-  3 


Az. 


92.  I 

93-3 
94-  5 
95-8 
97.0 


106.  6 
108.  I 
109.7 
III.  4 

113.  I 

114.  9 

116.  8 
118.  9 
121.  o 

123-3 
12c;.  7 
128.3 

131.  o 
134.  o 

137- 1 

140.  5 
144.  o 
147.8 

151-8 
156.  I 
160.  6 

165-3 
170.  I 

175-0 


Alt. 


5  34 


12.8 
23-9 


45' 

55' 


60  o.  o 


180.  o 


12  05.  O 
14  14.  I 

16  23.  O 
18  31.  o 
20  38.  4 
22  44.  8 

24  50.  6 
26  55.  I 
28  58.  6 
31  00.  6 
33   OI-3 

35  00-  I 

36  57-  I 
38  52-0 
40  44.  6 

42  34-3 
44  21.  2 

46  04.  6 

47  44-2 

49  19-4 

50  49.  9 

52  14-6 

53  33-  4 

54  45-  4 

55  50-0 

56  46.  o 

57  33-3 

58  10.  6 
58  38.  o 
58  54-  6 


Az. 


93- o 
94.2 

95-4 
96.7 

97-9 


99-2 
100.  5 
101.8 
103.2 
104.  6 
106.  o 

107-5 
109.  o 
no.  6 
112. 3 
114.  I 
"5-9 

117.  8 
119.  9 
122.  o 

124- 3 
126.  7 

129.3 
132.  o 

134-9 
138.0 

141.  4 
144.  9 
148.6 

152.  6 
156.  7 
161.  I 
165.  7 
170.4 
175-  2 


3° 


59  0.0 


Alt. 


180.  o 


o  43.  8 
2  54-6 
5  05-  I 
7  15-3 
9  25.2 

II  34.6 
13  43-  6 
15  51-9 
17  59-4 
20  06.  4 
22  12.  3 

24  17-4 
26  21.2 
28  23.9 
30  25.2 
32  24.9 
34  22.9 

36  18.  9 
38  12.8 

40  04.  I 

41  52-7 
43  38-  2 

45  20.  2 

46  58.4 

48  32-  I 

50  00.  9 

51  24.2 

52  41-  5 

53  51-9 

54  54-9 

55  49-  6 

56  35-  6 

57  12.  o 
57  38-  6 
57  54-6 


Az. 


93-8 
95-  o 
96- 3 

97-5 
98.8 

100.  I 
loi.  4 
102.  7 
104.  X 

105-  5 
106.  9 

ic8.  4 
no.  o 

III.  6 

113- 3 

115.  o 

116.  9 

118.  8 
120.  9 
123.0 

125-3 
127.  7 

130-3 

^33-  o 
135-9 
138.9 
142.  2 

M5-  7 
149.4 

153-3 
157-  4 
161.  6 
166.  I 
170.  6 
175-  3 


58  o.  o 


Alt. 


Az. 


180.  o 


o  14.  6 
2  25.  2 
4  35-  6 
6  45-  5 
8  55-2 

II  04.  2 
13  12.8 
IS  20.  5 
17  27.  8 

19  34-  o 
21  39.4 

23  43-  8 
25  47-  I 
27  48.  9 

29  49-  4 

31  48.  2 

33   45-  2 


35  40-  2 
37  32- 8 
23.  I 
10.  6 
54-7 


39 
41 
42 


44  35-  5 

46  12.  o 

47  44-4 

49  II.  6 

50  33-  4 

51  49.0 

52  58- 1 

53  59-4 

54  53-  I 

55  37-8 

56  13-  4 
56  39-  I 
56  54-  8 


94-7 
95-9 
97-2 
98.4 

99-7 

100.  9 
102.  2 
103.6 

105.  o 

106.  4 
107.8 

109.3 
no.  9 
112.  5 
114.  2 

IIv  9 

X17.  8 

"9-7 
121. 8 
123.9 
126.  2 
128.6 
131.  2 

133-9 
136.8 
139.8 

143-  I 
146.  5 
150.  I 

153-9 

158.0 
162.  1 
166.5 
170.9 
175-4 


57     0.0 


180.  o 


Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settinn  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West.        „       .        — 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 

Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

5    40 
30 
20 
10 

I  55-8 
4  05.9 
6  15.6 
8  24.9 

96.8 
98.0 

99-3 
100.  5 

I  26.  4 
3  36-2 
5  45-6 
7  54-6 

97-7 
98-9 

100.  2 

101.  4 

0  57-0 
3  06.5 
5  15-6 
7  24-  I 

98- 5 
99-7 

101.  0 

102.  2 

0  27.  5 

2  36-7 
4  45-4 
6  53-5 

99-4 

100.  6 

101.  9 

103.  I 

2  06.  9 

4  15-  2 
6  22.  9 

• 

loi.  5 
102.  8 
104.  0 

5     40 
30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

10  33.6 
12  41.  7 
14  49.  0 
16  55.8 
19  01.  4 
21  06.  2 

loi.  8 
103.  I 
104.5 
105.9 
107.3 
108.7 

10  02.  8 
12   10.  5 
14  17.4 
16  23.  5 
18  28.  6 
20  32.  8 

102.  7 
104.  0 

105-3 
106.  7 

108.  I 

109.  6 

9  31-9 
II  39.  I 

13-  45-  5 
15  51- I 
17  55- 6 
19  59.  2 

103-5 
104.  8 

106.  2 

107.  6 

109.  0 

110.  5 

9  00.  9 
II  07.  6 

13  13-4 
15  18.4 
17  22.3 
19  25.  I 

104.4 

105-7 

107.  I 

108.  s 
109.9 
III.  4 

8  29.8 

10  35-9 
12  41.  2 

14  45-  5 
16  48.  8 
18  50.  8 

105-3 
106.  6 
108.  0 
109.3 
no.  8 
112.  2 

5     00 
4    50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

23  09.  9 
25  12.4 

27  13-5 
29  13.  2 

31  II.  I 
33  07-  2 

no.  2 
III. 8 

"3-4 

115.  I 

116.  9 
118.  7 

22  35-7 
24  37-  5 
26  37.8 
28  36.  7 

30  33-  5 
32  28.  7 

111.  I 

112.  7 

114- 3 
116.  0 

117.8 

119.  6 

22  01.  3 
24  02.  3 

26  01.8 

27  59-6 

29  55-  7 
31  49.  8 

112.  0 

113.  6 

115.  2 

116.  9 
118.  7 
120.  5 

21  26.  6 
23  26.  8 

25  25-4 
27  22.  4 

29  17-4 
31  10.6 

112.  9 
114.  4 

116.  I 

117.  8 
119.  6 
121.  4 

20  51.  7 
22  51.  0 
24  48.  8 
26  44.  8 
28  39.  0 
30  31-  I 

"3-7 
115-3 

117.  0 

118.  7 
120.  4 
122.3 

4     00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

35  oi-  I 

36  52.  8 
38  41-  7 
40  27.  9 

42  10.  8 

43  50-1 

120.  7 

.122.  7 
124.9 
127.  2 

129.  6 

132.  I 

34  21.5 

36  12.  2 

37  59-9 

39  44-9 
41  26.  4 

43  04-4 

121.  6 
123.6 
125.8 
128.  I 

130-5 
133-0 

33  41-  7 
35  31-0 
37  17-7 

39  01-  3 

40  41.  7 
42  18.  2 

122.  5 

124-  5 

126.  7 
129.  0 

^3^-3 
133-8 

33  01.3 

34  49-  6 
36  35-0 

38  17-  5 

39  56-  4 
41  31-7 

123.4 
125.4 
127.  6 
129.8 
132.  2 

134-7 

32  20.  7 

34  07.  8 

35  52-  I 
37  33-2 

39  10.  9 

40  44.9 

124.3 
126.  3 
128.  5 
130.  7 

133- I 
135-5 

3     00 
2    50 
40 
30 
20 
10 

2    00 
1     50 
40 
30 
20 
10 

45  25.4 

46  56.  I 

48  21.  9 

49  42-  9 

50  56-  4 
52  04.  0 

134.8 

137-6 
140.7 
143-9 
147-3 
150.8 

44  38-  2 

46  07.  6 

47  31-8 

48  50.  8 

50  03-  4 

51  09.  6 

135-7 
138-5 
141-  5 
144.  7 
148.  0 

151- 5 

43  50-  7 

45  18.  7 

46  41.  6 

47  58-9 

49  10.  3 

50  IS-  0 

136.5 

139-3 
142.3 

145-  4 
148.7 
152.  2 

43  02.  8 

44  29.4 

45  50-8 

47  06.  9 

48  16.  8 

49  20.  I 

137-4 
140.  I 

143-  I 
146.  2 

149.4 

152.8 

42  14.7 

43  39-  8 

44  59-  9 

46  14.  6 

47  23.  I 

48  25.  I 

138.2 
140.9 
143-8 
146.9 
150.  I 
153-4 

2     00 
1     50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

53  04- 0 

53  56-2 

54  40.  0 

55  14-6 
55  39-  6 
55  54-9 

154.6 

15S-5 
162.6 
166.  9 
171.  2 
175-6 

52  08.  3 

52  59-  5 

53  42.  0 

54  15-9 
54  40-  2 
54  55-  I 

155-  2 
159- 1 
163.0 
167.  2 
171. 4 
175-7 

51  12.6 

52  02.  4 

52  44-0 

53  17-0 
53  40.  3 
53  55-2 

15s- 8 
159.  6 

163-5 
167-5 
171.  6 

175-8 

50  16.  5 

51  05.  2 

51  45-9 

52  18.  I 
52  41.2 
52  55-3 

156.4 
160.  I 
163.9 
167.8 
171.  8 
175-9 

49  20.  4 

50  08.  0 

50  47-  8 

51  19.  I 
SI  41.8 
51  55-4 

156.9 
160.  5 
164.  2 
168.  I 
172.  0 
176.  0 

1     00 
0    50 
40 
30 
20 
10 

0    00 

56    0.  0 

180.  0 

55     0-0 

180.  0 

54    0.0 

180.  0 

S3     o-o 

180.  0 

52     0. 0 

180.  0 

0    00 

I 


In  North  declination,  when  the  star  is  risinf;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5  30 
20 
10 

5  00 
4  50 
10 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


2 
1 


00 
50 
40 
30 
20 
10 


1    00 

0    50 

40 


30 
20 
10 


0     00 


10" 


Alt. 


I  37- o 
3  44-9 
5  52-1 

7  58.5 
10  04.  I 
12  08.  8 
14  12.5 
16  15.  o 
18  16.3 

20  16.  3 
22  14.  8 
24  II.  8 
26  06.  8 

28  00.  o 

29  50.  9 


31  39-  5 
33  25-  5 

35  08 

36  48 

38  25 

39  57 


41  26.  o 

42  49.  8 

44  oS.  5 

45  21.8 

46  29.  I 

47  30-  o 

48  24.  o 

49  10.  6 

49  49-  3 

50  20.  o 
50  42.  2 

SO  55-  5 


51     0.0 


Az. 


IC2.  4 

103.  6 

104.9 

106.  2 

107-5 
108.8 

110.  I 

111.  6 

113.  I 

114.  6 

1 1 5.  2 
117.8 

"9-5 
121. 3 

123.2 


125- 
127. 
129. 

133- 
136. 


138.9 
141.  7 
144.6 
147.6 

150-  7 
154.0 

157-4 
161.  o 
164.  6 
168.4 
172.  2 
176.  I 


180.  o 


11= 


Alt. 


3  14-6 
5  21.3 

7  27.  2 

9  32.1 

II  36.  2 

13  39-  I 
15  41.  I 

17  41.6 

19  40.  9 
21  38.4 

23  34-  5 
25  28.  6 
27  20.  7 

29  10.  7 

30  58.  2 
32  43-  o 
34  24-  9 

36  03.  s 

37  38.  8 

39  lo-o 

40  37-  2 

41  59-  5 

43  17-0 

44  28.  9 

45  35-0 

46  34.  8 

47  27.6 

48  13.  2 

48  51.  2 

49  21.  o 
49  42.  6 

49  55-  7 


50     0.0 


Az. 


03.  2 
04-5 
05-7 

07.  o 
oS.  3 
09.7 

II.  o 

12.5 

14.  o 

15-5 
17. 1 

18.7 

20.  4 
22.  2 
24.  o 

25-9 

27.9 

30.  I 

32- 3 
34-7 
37-1 

39-7 
42.4 

45-3 
48.2 

51-3 
54-6 

57-9 
61.  4 

65.  o 
68.7 
72.4 
76.  2 


iSo.  o 


12° 


Alt. 


o  37-  3 
2  44.  2 

4  50-4 

6  55-7 

9  00.  o 

II  03.4 

13  OS-  7 
15  06.  8 

17  06.  6 

19  05.0 

21  01.  8 

22  56.  9 
24  50.  I 
26  41.  2 
28  30.  o 

30  16.4 

32  00.  I 

33  40.  8 
35  18.3 
.36  52-  I 

38  22.  I 

39  47-  9 

41  09.  o 

42  25.  2 

43  35-  8 

44  40.  6 

45  39-  I 

46  30.  9 

47  IS-  5 

47  52-6 

48  21.8 
48  42.  9 
48  55-  8 


49     o.  o 


Az. 


04.  I 

05-3 
06.6 


og.  2 
10.5 
II. 9 

^3-3 
14.8 


16. 

17- 
19. 
21. 

23- 
24- 


26.8 
28.8 

30-9 
33-  I 
35-5 
37-9 

40.  5 

43-  I 
45-  9 
48.  9 

51-9 
55-1 

58.4 
61.8 

65-3 
68.9 

72.  6 
76-3 


180.  o 


13' 


Alt. 


o  07.4 
2  13.8 
4  19-4 

6  24.  I 
8  27.9 
10  30.  6 
12  32.  I 
14  32-5 
16  31-5 

18  29.  o 
20  24.  9 
22  19.  o 
24  II.  2 

26  01.  3 

27  49-  I 

29  34-  3 

31  16.9 

32  56-4 
34  32-  7 

36  05.  2 

37  34-  I 

38  58-  3 

40  18.  2 

41  33-0 

42  42. 6 

43  46.  o 

44  43-5 

45  34-  I 

46  17.9 

46  54-  I 

47  22.  7 
47  43-  3 
47  55-  9 


Az. 


48 


o.  o 


05.  o 

06.  2 
07-5 


17.  2 
18.8 
20.  4 
22.  I 
23.8 
25-7 

27.  6 
29.  6 

31-7 
33-9 
36.  2 

38.6 

41.  2 
43-8 
46.6 

49-5 
52-5 
55-6 

58-9 

65-7 
69.  2 

72-7 
76.4 


So.  o 


14= 


Alt. 


I  43-4 
3  48.  5 


08.  7 

5  52-5 

10.  0 

7  55-7 

II. 4 

9  57-6 

12.8 

II  58-  s 

14.2 

13  58-  0 

15-7 

15  56-  I 

17  52.8 
19  47.9 

21  41.  O 

23  32-2 

25  21.  2 

27  08.0 

28  52.  I 

30  33-4 

32  II. 7 

33  46.  8 

35  18.  I 

36  45-  6 

38  08.  7 

39  27-  3 

40  40.  8 

41  49.  I 

42  51- 5 

43  47-  7 

44  37-4 

45  20.  2 

45  55-7 

46  23.  7 

46  43-  7 
46  56.0 


47     0.0 


Az. 


107.  I 
108.3 

109.  6 
no.  9 

112.  2 

113.  6 

115.  o 

116.  5 

118.  o 

119.  6 

121.  2 

122.  9 
124.  7 
126.5 

128.4 
130.4 
132.5 
134-7 
137-0 
139-4 

141-9 

144-5 

147-3 
150.  I 

153-1 
156.  2 

159- 3 
162.  6 

166.  o 
169.4 
172.9 
176.5 


180.  o 


Hour 
Angle. 


h.  m. 


5  30 
20 
10 


00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1    00 
0    50 

40 
30 
20 
10 


0     00 


In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  tlie  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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3o6      LATITUDE  29°.     DECLINATION  CONTRARY  NAME  TO   LATITUDE. 


15° 

16° 

17° 

18° 

19° 

; 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0      / 

0 

0       / 

0 

0       / 

0 

h.  Die 

5    20 
10 

I    12.  9 

3  17- I 

107.9 
109.  I 

0  42.5 
2  46. 1 

108.  8 
no.  0 

0  12. 0 
2  15- 1 

109.7 
no.  9 

I  43-9 

III. 7 

I  12.  7 

112.  6 

5    20 
10 

5    00 
4    50 
40 
30 
20 
10 

5  20.8 

7   23-2 

9  24-3 
II  24.  6 

13  23-4 
15  20.6 

no.  4 
III.  7 
113.  I 
114-  5 
115-9 
"7-3 

4  49- 0 
6  50.8 

8  51-  3 
10  50.  4 
12  48.5 
14  44.9 

H1.3 

112.  6 

"3-9 
"5-3 
116.  7 

118.  2 

4  17- I 

6  18.  I 

8  17.9 

10  16.3 

12  13.5 
14  09.  0 

112.  I 

113-4 
114.7 
116.  I 

117- 5 
119.  0 

3  45-2 
5  45-4 
7  10.9 
9  42.1 

"  38.3 
13  32.9 

113.  0 

114- 3 
115.  6 
117.  0 
118.4 
119.8 

3  13-3 
5  12.8 

7  37-2 
9  07.6 

11  03.0 

12  56-  7 

113.8 
115.1 

116.  4 

117.  8 

119.  2 

120.  6 

5    00 
4    50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

17  16.4 
19  10.  6 

21  02.  7 

22  52.9 
24  40.  8 
26  26.  5 

118.  8 
120.  4 
122.  0 

123.7 
125-  5 
127.3 

16  39.8 
18  32.8 
20  24.  I 
22  13.  2 

24  00.  2 

25  44-7 

119.  7 

121.  2 

122.  9 
124.  6 
126.  3 
128.  I 

16  02.  9 

17  55- 0 
19  45-3 
21  33-4 

23  19-3 
25  02.  7 

120.  5 
122.  0 

123-7 
125.4 
127.  I 
128.9 

15  25-9 
17  17.0 

19  06.  3 

20  53-  4 
22  38.  I 
24  20.3 

121.  3 

122.  9 

124-5 
126.  2 
127.9 
129.7 

14  48.  8 

16  38-  9 
18  27.  I 

20  13.0 

21  56.8 
23  37-7 

122.  I 

123-7 

125-3 
126.  9 

128.6 

130.4 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

28  09.  4 

29  49.  6 
31  26.  7 

33  00.  5 

34  30-  6 

35  56.  8 

129.  2 
131.  2 
^33-3 
135-5 
137-8 
140.  I 

27  26.  5 

29  05.6 

30  41-5 

32  14.0 

33  42.  9 
35  07-  8 

130.0 
132.0 

134.1 
136.2 

138-5 
140.8 

26  43.  4 

28  21.  I 

29  56.0 

31  27.2 

32  55-0 
34  18.  6 

130.8 
132.8 

134.8 

137-0 
139.2 

141.5 

26  00.  0 

27  36.7 

29  10.  I 

30  40.  4 

32  06.  7 

33  29.2 

131.  6 

133-  5 
135-6 
137-7 

139-9 
142.  2 

25  16.4 

26  51.  8 

28  24.  2 

29  53-  0 

31  18.3 

32  39-  5 

132-3 
134.  2 

136-3 
138.4 

140.  6 

142.9 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

37  i8-8 

38  36.  0 

39  48.  4 

40  55-  3 

41  56.6 

42  51.8 

142.  6 
145.2 
147-9 
150-7 
153-6 
156.6 

36  28.  5 

37  44-  5 

38  55-7 

40  01.  4 

41  01.  6 
41  55-7 

143-3 
145-9 
148.5 

151-3 
154.2 

157- I 

35  38.  I 

36  52-  9 

38  02.  8 

39  07-  4 

40  06.  4 

40  59-  5 

144.0 
146.5 
149. 1 
151-8 
154.7 
157-6 

34  47-4 

36  01.  0 

37  09.  6 

38  13-2 

39  II- 1 

40  03.  I 

144-6 
147.  I 
149.  7 

152-4 
155-2 
158. 1 

33  56-  5 

35  08.  9 

36  16.  5 

37  18.  9 

38  15-8 

39  06.  8 

145-3 
147-7 
150-3 
153.0 

155-7 

158-5 

2    00 
1    50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

43  40-  4 

44  22.3 

44  57-  I 

45  24-4 
45  44- I 
45  56- 0 

159.  8 
163.0 
166.3 
169.7 

173- I 
176-5 

42  43-  5 

43  24-  3 

43  58-  5 

44  25.1 
44  44-5 
44  56.1 

160.  2 
163.4 
166.6 
169.9 
173.  2 
176.6 

41  46.3 

42  26.  5 

42  59.8 

43  26.0 
43  44-9 
43  56.  2 

160.  6 

163-  7 
166.  9 
170.  I 

173-4 
176.  7 

40  49.  0 

41  28.  4 

42  01.  I 
42  26.  7 
42  45-  2 
42  56-3 

161.  0 
164.  I 
167.  2 
170.3 

173-  5 
176.8 

39  51-9 

40  30-  4 

41  02.3 
41  27.5 

41  45-  5 
41  56.4 

161.  4 
164.4 
167.4 

170- s 
173-7 
176.8 

1    00 
0    50 
40 
30 
20 
10 

0    00 

46     0.  0 

180.  0 

45    0.0 

180.  0 

44     0. 0 

180.  0 

43     0.0 

180.0 

42     0. 0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20°                         21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b«  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    10 

0  41.  6 

113-4 

0  10.  2 

114- 3 

5 

10 

5    00 
4    50 
40 
30 
20 
10 

2  41.3 

4  39-9 
6  37.2 

8  33- I 
10  27.  6 
12  20.3 

114.  7 
116.  0 

117- 3 
118.  6 

120.  0 

121.  4 

2  09.  3 
4  07.  I 

6  03.4 

7  58-4 
9  SI- 9 

II  43-  7 

115- 5 
116.  8 

118.  I 

119.  4 
120.8 
122.3 

I  37.2 
3  34-1 
5  29-6 

7  23- 7 

9  16.  2 

II  07.  I 

116.  4 

117.  6 
118.9 

120.  2 

121.  6 
123.  I 

I  05.  I 

3  oi-  I 

4  55-7 
6  48.8 
8  40.  4 

10  30.  2 

117.  2 

118.  5 
119.8 

121.  I 

122.  4 
123.9 

033- I 
2  28.  2 

4  21.8 

6  14.  0 

8  04-6 

9  53-4 

118.  I 

119- 3 

120.  6 

121.  9 
123.2 

124.  6 

5 
4 

00 
50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

14  II- 4 

16  00.  5 

17  47-  6 
19  32-  5 

21  15.  2 

22  55.  2 

122.  9 
124.  5 
126.  0 
127.7 
129.4 
131.  2 

13  33-  8 
15  21.9 

17  08.  0 

18  51.8 

20  S3-  3 
22  12.  2 

123.7 

125-3 
126.8 
128.5 
130.2 
132.0 

12  56.  I 

14  43-  2 
16  28.  2 

18  10.  8 

19  51-3 
21  29.  I 

124.5 

126.  0 

127.  6 
129.3 
131.  0 
132.7 

12  18.3 

14  04-  3 

15  48. 2 

17  30-  0 

19  09.  I 

20  45-  7 

125-3 
126.8 
128.4 
130.0 

131- 7 
133-4 

11  40.  4 

13  25-3 

15  08.  2 

16  48.  7 
18  26.  7 
20  02.  2 

126.  I 

127.  6 
129.  2 
130.8 

132.5 
.134.2 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

24  32-  5 

26  06.  7 

27  37-9 

29  05-  6 

30  29.  6 

31  49-6 

133-  I 
135-0 
137.0 

139- I 
141-3 
143.6 

23  48.  3 
25  21.4 
.26  51.3 

28  17.  8 

29  40.  6 

30  59-  4 

133-8 
135-7 
137-7 
139-8 
142.  0 
144.  2 

23  04-0 

24  35-  9 

26  04.  7 

27  30.  0 
28.  51.  6 
30  09.2 

134.6 

136-5 
138.4 
140.5 
142.  6 
144.8 

22  19.  5 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  decHnation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East: 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  decimation,  -when  the  star  is  rising  or  East  of  tVie  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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3  20.6 

79.2 

3  50-6 

78.3 

4  20.4 

77-5 

4  50.4 

76.6 

10 

6    00 

4  58-9 

81.3 

5  28.5 

80.4 

5  58-0 

79-6 

6  27.5 

78.7 

6  56.8 

77.8 

6    00 

5    50 

7  07.5 

82.  s 

7  36- 9 

81.6 

8  06.  I 

80.8 

835-1 

79-9 

9  04- I 

79-0 

5    50 

40 

9  16.4 

83-7 

9  45-5 

82.8 

10  14-  4 

82.0 

10  43.  2 

81.  I 

II  II.  9 

80.2 

40 

30 

II  25.8 

84.9 

ir  54.6 

84.0 

12  23.3 

83.2 

12  51.7 

82.3 

13  20.  I 

81.4 

30 

30 

13  35-  3 

86.2 

14  03.  9 

85-3 

14  32.  4 

84.4 

15  00.7 

83- 4 

15  28.8 

82.5 

20 

10 

IS  45-  0 

87.4 

16  13-  5 

86.5 

16  41.  9 

85.6 

17  09.9 

84.6 

17  37-  7 

83-7 

10 

5    00 

17  54.  7 

88.6 

18  23.  2 

87.7 

18  51-  4 

86.8 

19  19-3 

85.8 

19  46.  9 

84.9 

5    00 

4t    50 

20  04.  7 

89.8 

20  33.  I 

88.9 

21  01.  2 

88.0 

21  29.  0 

87.0 

21  56-5 

86.  I 

4    50 

40 

22  14.  5 

91.  I 

22  42.  9 

90.  2 

23  II.  0 

89.  2 

23  38-  8 

88.2 

24  06.  I 

87.3 

40 

30 

24  24.  5 

92.4 

24  52-  8 

91.4 

25  21.  0 

90.4 

25  48.  7 

89.4 

26  15.  9 

88.5 

30 

20 

26  34. 1 

93-7 

27  02.  7 

92.7 

27  30.  8 

91.7 

27  58-  5 

90.7 

28  25.9 

89-7 

20 

10 

28  42.7 

95- 0 

29  12.3 

94.0 

29  40.  6 

93- 0 

30  08.  4 

92.  0 

30  35-  7 

91.  0 

10 

4    00 

30  52-9 

96.4 

31  21.8 

95-4 

31  50-2 

94-3 

32  18.  I 

93-3 

32  45-  6 

92-3 

4    00 

3    50 

33  oi-  8 

97.8 

33  30-  9 

96.8 

33  59-6 

95-7 

34  27.8 

94-  7 

34  55-  4 

93-6 

3     50 

40 

35  IO-3 

99-3 

35  39-  8 

98.2 

36  08.7 

97- r 

36  37-  I 

96.  I 

37  04.  9 

94.9 

40 

30 

37  i8-3 

100.8 

37  48.  I 

99-7 

38  17-  2 

98.6 

38  46.  0 

97-5 

39  14-  I 

96-3 

30 

20 

39  25-  4 

102.4 

39  55-  8 

loi.  3 

40  25.  6 

100.  2 

40  54-  7 

99.0 

41  23.  I 

97-8 

20 

10 

41  31.  8 

104.  I 

42  02.  8 

103.0 

42  33' I 

loi.  8 

43  02.  7 

100.  6 

43  31-  4 

99.4 

10 

3    00 

43  37-3 

105.9 

44  09.0 

104.  7 

44  39-8 

103-5 

45  09-  9 

102.3 

45  39-  3 

lOI.  0 

3    00 

2    50 

45  41-  7 

107.7 

46  14.  0 

106.  5 

46  45-  7 

105-3 

47   16.  4 

104.  0 

47  46.  4 

102.  7 

2    50 

40 

47  44-7 

109.7 

48  18.0 

108.  5 

48  50.  4 

107.  2 

49  22.  0 

105.9 

49  52-  7 

104.  6 

40 

30 

49  46.  2 

III.  8 

50  20.  5 

no.  6 

50  53-  8 

109.3 

51  26.  2 

107.9 

SI  57-8 

106.  6 

30 

20 

51  45-8 

114.  I 

52  21.  2 

112.  8 

52  55-6 

III.  5 

53  29-  I 

no.  I 

54  01.  7 

108.7 

20 

10 

53  43-  2 

116.  6 

54  19-  7 

115- 3 

54  55-  5 

113- 9 

55  30-  2 

112.5 

56  03.  9 

III.  0 

10 

2    00 

55  38.0 

119- 3 

56  16.  I 

117.  9 

56  53-  I 

116.  5 

57  29-  I 

115-0 

58  04.  3 

"3-5 

2    00 

1    50 

57  29-6 

122.  2 

58  09.  2 

120.8 

58  47-  9 

119- 3 

59  25.  S 

117.  8 

60  02.  0 

116.  2 

1    50 

40 

59  17-6 

125.4 

59  59- 0 

124.  0 

60  39.  4 

122.  s 

61  18.  7 

120.  9 

61  57.  I 

"9-3 

40 

30 

61  01.  I 

128.9 

61  44.4 

127-5 

62  26.  7 

126.  0 

63  08.  0 

124.4 

63  48.  2 

122.  7 

30 

20 

62  39.3 

132.8 

63  24.9 

131-4 

64  09.  3 

129.9 

64  52-  7 

128.3 

65  35-  3 

126.6 

20 

10 

64  II.  4 

137.2 

64  59.0 

135-7 

65  45-  7 

134.2 

66  31.  s 

132.  6 

67  16.  7 

131.  0 

10 

1    00 

65  35-  6 

141-9 

66  25.  7 

140.6 

67  iS-o 

139-  I 

68  03.  3 

137-5 

68  50.  9 

13s- 9 

1    00 

0    50 

66  51.  0 

147.2 

67  43-  4 

145-9 

68  35.  4 

144-6 

69  26.  5 

143- 1 

70  16.8 

141-  5 

0    50 

40 

67  55-9 

152- 9 

68  50.  8 

151-8 

69  45-  I 

150.6 

70  38.  8 

149-3 

71  32-1 

147-9 

40 

30 

68  48.  8 

159.2 

69  45-  5 

158.3 

70  42.  2 

157-3 

71  38.  2 

156.2 

72  34-  0 

153-0 

30 

20 

69  28.  0 

165.8 

70  26.  5 

165.  2 

71  24.  8 

164.5 

72  23.  I 

163-7 

73  21.3 

162.8 

20 

10 

69  SI.  9 

172.8 

70  51-  5 

172-5 

71  51-  I 

172.  I 

72  50.6 

171-7 

73  50-  I 

171-3 

10 

0    00 

70    0.0 

180.0 

71     0. 0 

180.  0 

72     0. 0 

180.  0 

73     0.0 

180.  0 

74    0.0 

180.0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  30°.     DECLINATION  SAME  NAME  AS  LATITUDE.  311 
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20 
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1  00 
0  50 
40 
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20 
10 


IS" 


0  00 


Alt. 


I  09.  5 

3  14-3 
5  20.0 

7  26.  I 

9  33- o 

II  40.  5 

13  48.  2 

15  56-  6 
18  05.  2 

20  14.3 
22  23.  6 

24  33-  2 
26  42.  8 
28  52.  7 
31  02.  5 

33  12. 5 
35  22.2 
37  32-0 
39  41-4 
41  50.  8 

43  59-5 

46  07.  9 
48  15.4 
50  22.  6 
52  28.  4 

54  33-  3 
56  36.  5 

58  38.  2 
60  37.  2 
62  34.0 
64  27.  2 
66  16.  7 

68  00.  I 

69  37.  6 

71  06.  2 

72  24.  7 

73  29-  2 

74  19-  I 
74  49-  S 


Az. 


16° 


73-3 
74-5 
75  7 

76.9 
78.  I 

79-3 
80.4 
81.6 

82.  7 

83-9 
85.1 
86.3 

87-5 
88.7 
89.9 

91.  2 

92-5 
93-8 

95-  2 
96.6 
98.  I 

99-7 
loi.  4 
103.2 
105.1 
107.  2 
109.4 

III.  9 
114.  6 
117.  6 
121.  o 
124.8 
129.  I 

134-  I 
139.8 
146.3 

153-7 
161.  9 
170.7 


Alt. 


75 


o.  o 


180.  o 


I  40.3 

3  44-4 
5  39-6 

7  55-3 
10  01.  8 
12  08.8 
14  16.  I 
16  24.  2 
18  32.6 

20  41.3 
22  50.  3 

24  59-  8 
27  09.  2 
29  19.  I 
31  28.9 

33  38.  8 
35  48.6 
37  58.  5 
40  08.  I 
42  17.  7 
44  26.  8 

46  35-  6 
48  43-  8 
50  51-4 
52  58-0 
55  03-  7 
57  08.  I 


59  IO-9 
61  II.  5 
63  10.  I 

65  05- o 

66  56.  5 
68  42.  6 

70  22.  8 

71  54-  5 

73  16.  2 

74  24-  2 

75  16.4 
75  48.  8 


Az. 


17^ 


72.5 
73-7 
74-9 

76.  I 

77.2 
78.4 

79-5 
80.7 
81.8 

83.0 
84.  I 

85-3 
86.5 
87.7 
88.9 

90.  I 
91.4 
92.7 
94.0 

95-4 
96.9 


76  o.  o 


98. 
100. 

lOI. 

103. 
105. 

107. 
no. 

112. 

"5- 

119. 

122. 
127. 


132.  2 

137-9 
144.6 
152.  2 
160.8 
170.  2 


Alt. 


180.  o     77 


c  08.  I 
2  10.  9 

4  14-6 
6  19.  I 

8  24.3 
10  30.  2 
12  36.9 
14  43.  8 
16  51-  5 
18  59-  5 

21  08.  o 
23  16.  8 
25  26.  o 

27  35-2 
29  44.9 
31  54-6 

34  04.  5 
36  14.  2 
38  24.  3 
40  34.  o 
42  43-  8 
44  53-  I 

47  02.  3 
49  10.  8 
51  19.  I 
53  26.3 
55  32-9 
57  38-  I 

59  42.  2 
61  44.  2 

63  44-3 
65  41.  2 

67  34-9 
69  23.  8 

71  06.  6 

72  41.  5 

74  06.  6 

75  18.4 

76  13-4 
76  48.  o 


Az. 


18° 


o.  o 


70.4 
71.  6 
72.8 
74.0 

75-2 
76.3 
77-  5 
78.6 

79-8 
80.9 

82.0 
83.1 
84.3 
85-5 
86.6 
87.8 

89.0 

90-3 
91.  6 
92.9 
94.2 
95-7 

97-2 
98.7 
100.  4 
102.  2 
104.  2 
106.3 

108.6 
III.  2 
114.  o 

117- 3 
121.  o 

125.  2 

130.  I 

135-9 
142.7 

150-5 
159-5 
169.5 


Alt. 


180.  o 


o  39-5 
2  41.  7 
4  44-7 
6  48.7 

8  53-3 
10  58.  7 
13  04.8 
15  II.  4 
17  18.  6 
19  26.  2 

21  34.4 
23  42.  8 
25  51-8 
28  00.  9 
30  10.3 
32  19.8 

34  29.  7 
36  39-  4 
38  49-  4 
40  59-  2 
43  09.  2 
45  18.8 

47  28.  2 
49  37-  I 
51  45-9 
53  S3-  7 
56  01.  o 

58  07.  2 

60  12.  3 
62   15.  7 

64  17-3 
66  16.  I 
68  12.  o 

70  03.  2 

71  49-3 

73  27-  5 

74  56-2 

76  II.  2 

77  10.  o 
77  47-  2 


Az. 


78     o.  o 


69-5 

70.7 
71.9 

73-1 

74-3 

75-4 
76.6 

77-7 
78.8 

80.0 

81. 1 
82.2 

83-3 
84.4 
85.6 
86.8 

87.9 
89.  I 
90.4 
91.7 
93-0 
94-4 

95-8 

97-4 

99-0 

100.  7 

102.  6 

104.  6 

106.  9 
109.4 

115- 3 
118.  9 
123.0 

127.9 

133-7 
140.  5 
148.7 
158.  I 
168.7 


19' 


Alt. 


180.  o 


I  10.8 
3  12.  2 

5  14-7 
7  18.  o 

9  22.  I 
II  26.  9 
13  32-  5 
15  38.6 
17  45-4 
19  52-  7 

22  00.  4 
24  08.  5 
26  17.  I 
28  26.  o 
30  35-2 
32  44.6 

34  54-  3 
37  04.0 
39  13-9 
41  23.  7 

43  33-  7 
45  44-4 

47  53-  I 
50  02.  3 

52  II- 5 
54  19-9 
56  28.  o 

58  34-  9 

60  41.  I 
62  45.  6 
64  48.  8 
66  49.  2 

68  47-  5 
70  41.  2 

72  30.4 

74  12.  o 

75  44-7 

77  03.  7 

78  06.  3 
78  46.  I 


Az. 


79     o.  o 


68.6 
69.9 
71.  I 
72-3 

73-4 
74-5 
75-6 
76.8 

77-9 
79.0 

80.  I 
81.2 
82.3 
83.4 
84-5 
85-7 

86.8 
88.0 
89.2 
90-4 
91-7 
93-  I 


94, 
96, 

97' 
99, 

lOI, 


102.  9 

105.  I 

107-5 
no.  I 
113.  2 
116.  6 
120.  7 

125-5 
131-3 
138.2 
146.5 
156.  5 
167.8 


180.  o 
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h.  m. 


6  40 
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5  00 
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10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  ^orth  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  W  est.       „       ,        - 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

6  50 

0  14.4 

65-7 

0  46.  4 

64.  9 

I  18.4 

64.  0 

I  50-4 

63.  2 

6  50 

40 

I  42.  I 

67.8 

2  13.4 

66.9 

2  44-5 

66.1 

3  15-8 

65.  2 

3  47-0 

64.4 

40 

30 

3  42.8 

69.  0 

4  13-4 

68.  I 

4  43-8 

67-3 

5  14-3 

66.4 

5  44-7 

65-5 

30 

20 

5  44-6 

70.2 

6  14.5 

69-3 

6  44-3 

68.5 

7  14- 0 

67.6 

7  43-5 

66.7 

20 

10 

7  47-2 

71.4 

8  16.5 

70-5 

8  45-6 

69.6 

9  14-4 

68.7 

9  43-3 

67.8 

10 

6  00 

9  50.8 

72.5 

10  19-3 

71.6 

10  47-  7 

70.7 

II  15.9 

69.8 

II  44.  0 

68.9 

6  00 

5    50 

II  55-1 

73-6 

12  23.  0 

72.7 

12  50.7 

71.8 

13  18.2 

70.9 

13  45-  7 

70.  0 

5  50 

40 

14  00.  0 

74-7 

14  27.3 

73-8 

14  54-  5 

72.9 

15  21.4 

72.  0 

15  48.  I 

71.  I 

40 

30 

16  05.  7 

75-8 

16  32.4 

74-9 

16  59.  0 

74.0 

17  25-3 

73-1 

17  51-3 

72.1 

30 

20 

18  12.  0 

76.9 

18  38-  3 

76.0 

19  04.  3 

75-1 

19  30.  0 

74.1 

19  55-4 

73-1 

20 

10 

20  18.  7 

78.0 

20  44.  6 

77.1 

21  10.  0 

76.1 

21  35-2 

75-1 

22  00.  0 

74-1 

10 

5  00 

22  26.  I 

79.1 

22  51.4 

78.1 

23  16.4 

77-2 

23  41.  I 

76.  2 

24  05.  3 

75  2 

5  00 

4  50 

24  33-  8 

80.2 

24  58.8 

79.2 

25  23-2 

78.2 

25  47-3 

77-2 

26  II.  2 

76.  2 

4  50 

40 

26  42.  I 

81.3 

27  06.  6 

80.2 

27  30-  7 

79.2 

27  54-3 

78.2 

28  17.  5 

77-1 

40 

30 

28  50.  6 

82.4 

29  14.  8 

81.3 

29  38.  4 

80.3 

30  01.  7 

79.2 

30  24.  3 

78.1 

30 

20 

30  59-  6 

83-5 

31  23-4 

82.4 

31  46.8 

81-3 

32  09.  5 

80.2 

32  31-7 

79-1 

20 

10 

33   08.  7 

84.6 

33   32.2 

83  5- 

33   55-2 

82.3 

34  17-  7 

81.2 

34  39-  5 

80.  I 

10 

4  00 

35  18.2 

8S-7 

35  41.5 

84.6 

36  04.  3 

83-4 

36  26.  3 

82.3 

36  47-  7 

81.  I 

4  00 

3  50 

37  27.7 

86.8 

37  51-0 

85-7 

38  13-4 

84-5 

38  35-  I 

83-3 

38  56-  2 

82.1 

3  50 

40 

39  37-6 

88.0 

40  00.  5 

86.8 

40  22.  8 

85.6 

40  44.3 

84-4 

41  04.9 

83.1 

40 

30 

41  47.  4 

89.  2 

42  10.3 

88.0 

42  32-  5 

86.7 

42  53-7 

85.5 

43  14-0 

84.2 

30 

20 

43  57-4 

90-5 

44  20.  2 

89.2 

44  42.2 

87-9 

45  03-  4 

86.5 

45  23. 5 

85.2 

20 

10 

46  07.  2 

91.7 

46  30.  I 

90.4 

46  52.  0 

89.  I 

47  13- I 

87.7 
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In  North  declination,  when  the  star  is  risintr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sooth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East ; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  scttin?  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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29  17-9 

31  04.  9 

32  49.  I 

34  30-  4 

36  08.6 

37  43-  2 

39  14- o 

40  40.  6 

42  02.  5 

43  19-  5 

44  31-0 

45  36-  7 

46  36.  o 

47  28.  5 

48  13.  8 

48  51-  5 

49  21.  2 

49  42-  7 
49  55-  7 


102.  4 

103-7 
105.0 

106.3 
107.  6 
109.  o 
no.  4 
III.  9 
113-4 

114.  9 
116.  5 
118.  2 

119-9 
121.  7 
123.6 

125.  6 
127.  7 
129.  8 
132.  o 
134-4 
136.9 

139-5 
142.  2 

145-  I 
148.  I 

151-2 

154-5 

157-  8 
161.  3 
164.9 
168.6 

172.4 
176.  2 


11= 


Alt. 


50    0.0 


180.  o 


Az. 


12° 


13= 


o  53-4 
2  59-  5 
5  04- 9 


7  09- 

5 

9 

13- 

2 

II 

15- 

9 

13 

17- 

5 

15 

18. 

0 

17 

17- 

I 

19 

14- 

9 

21 

10. 

9 

23 

05- 

5 

24 

.58- 

0 

26  48 

6 

28 

36 

9 

30   22.  7 

32  05.  7 

33  46-  o 

35  23-0 

36  56-  3 

38  25.  8 

39  51-2 

41  II.  8 

42  27.  5 

43  37-  7 

44  42.  2 

45  40.  4 

46  31.9 

47  16.  I 

47  53-  I 

48  22.  o 

48  43-  I 
48  55-  8 


103.  2 

104.  5 
105.8 

107.  I 

108.  4 

109.  8 

111.  2 

112.  7 
114.  2 

115-8 

117-4 

119.  I 

120.  8 
122.  6 

124-5 

126.  4 
128.5 
130.  6 
132.9 
135-2 
137-7 

140.3 
143.  o 
145-8 
148.7 
151. 8 

155-0 

158-3 
161.  8 

165-  3 
168.9 
172.  6 

176-3 


Alt. 


Az. 


49 


o.  o 


Alt. 


O    22. 
2    28. 

4  33- 


6  37.2 
8  40.3 
10  42.  3 
12  43-  3 
14  43-  o 
16  41.3 

18  38-  3 
20  33.  6 
22  27.  I 
24  18.  8 

26  08.  3 

27  55-6 

29  40.  3 
31  22.  2 

33  01-3 

34  37-  o 

36  09.  2 

37  37-  5 

39  01-  5 

40  20.  8 

41  35-3 

42  44.4 


43 


47.6 


180.  o 


44  44-0 

45  35-  I 

46  18.  5 

46  54.  6 

47  23.0 
47  43-  5 
47  5-5-9 


104.  I 
105.4 
106.  7 

108.  o 
109.3 
no.  7 

112.  I 

113.  6 

115.  I 

116.  6 
118.  2 

119- 9 
121.  6 

123-4 

125-3 

127.  2 

129.3 

131- 4 

133-  7 
136.  o 

138.4 

141.  o 

143-  7 
146.5 

149-4 
152.4 

155-5 

158.  8 
162.  2 
165.6 
169.  I 
172.7 
176-3 


Az. 


14° 


Alt. 


I  57-1 
4  01.  4 

6  04.8 

8  07.3 
10  08.  7 
12  08.  9 

14  07-  9 
16  05.  5 

18  01.6 

19  56-  o 
21  48.  6 

23  39-  2 
25  27.8 

27  14.  o 

28  57.6 
30  38-  5 

32  16.  3 

33  SO-  8 

35  21.  8 

36  48.  8 

38  II.  6 

39  29.  8 

40  42.  9 
50.8 
52.8 
48.8 


41 
42 
43 


48     o.  o 


180.  o 


44  38-2 


20.  5 
56.1 
23.8 
46  43-  9 
46  56-  o 


45 
45 
46 


106.  2 
107- 5 

108.8 
no.  I 

111.  5 

112.  9 

114- 3 
115.  8 

117- 5 

119.  I 

120.  7 
122.  4 
124.  2 
126.  I 

128.  o 
130.  I 
132.  2 
134-4 
136.  7 

139- I 

141.  7 
144-4 

147-  I 
150.  o 
152.  9 
156.0 

159-  3 
162.6 

165-  9 
169.  4 
172.9 
176.4 


Az. 


I  25.8 
3  29.6 


5 
7 
9 


47     0.0 


180.  o 


32-4 
34.1 
34-9 
II  34-3 
13  32.6 

15  29-3 

17  24.  6 
19  18.  I 

21  09.  8 

22  59.4 

24  47-  o 
26  32.  I 

28  14.  6 

29  54-4 
31  31- I 

33  04-  3 

34  34-  I 

35  59-8 

37  21.4 

38  38.  2 

39  50-  3 

40  56.  9 

41  57-9 

42  52.8 

43  41.  2 

44  22.  8 

44  57-5 

45  24-  6 
45  44-3 
45  56-0 


Hour 
Angle. 


107. 1 
108. 4 

109.7 

111.  o 

112.  4 

113.  8 
115.  2 
1x6.  7 

118.  3 

119.  9 
121.  5 
123.2 
125.0 
126.  9 

128.8 
130.9 
133-0 
135-  I 
137-5 
139-9 

142.4 
145-0 

147-7 
150.6 

153-5 
156-5 

159-  7 
162.  9 

166.  2 

169.  6 

173- I 
176.5 


h.  m. 


46  o.  o 


180.  o 


30 
20 
10 

00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  th^t^^^l-t^d  aztouths  ^[^^^^jf^oned  f rom  North  to  East; 

-^-s?ufh^d\-^lArxn^^^^^^^^^^^^ 

and  whm  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azmiuths  are  reckoned  from  South  to  West. 


3x6      LATITUDE  30°.     DBCUNATION  CONTRARY  NAME  TO  LATITUDE. 


Hour 
Angle. 


h.  m. 


5    20 
10 

5    00 

4:     50 

40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


15° 


Alt. 


0    00 


o  54-5 
2  57.6 


59-8 
00.  9 
00.  9 

10  59-  7 
12  57.  I 
14  52.9 


4 
7 
9 


16  47.4 
18  39.  9 
20  30.  8 
22   19.  4 

24  05.  9 

25  49.  9 


27  31. 

29  09. 

30  45- 

32  17. 

33  46. 
35  10. 


36  31-0 

37  46-  6 

38  57-  5 

40  02.  8 

41  02.  8 
41  56.5 


42  44. 

43  24- 

43  58- 

44  25. 
44  44- 
44  56- 


Az. 


45     o-o 


107.9 
109.  2 

no.  5 
III.  8 
113.2 
114.  6 

116.  I 

117.  6 

119.  I 

120.  7 
122.3 
124.  o 
125.8 
127.7 

129.  6 
131.  6 
'^33-  7 

135-9 
138.2 
140.  6 

143-  I 
145-  7 
148.3 
151.  I 
154-0 
157-0 

160.  I 

163-  3 
166.  5 
169.8 
73-2 
176.6 


16"= 


Alt. 


o    / 


180.  o 


o  23.  2 
2  25.8 

4  27.2 

6  27.  7 

8  26.9 

10  24.  8 

12  21.  5 

14  16.  5 

16  10.  o 

18  01.6 

19  51-5 
21  39.  I 

23  24.  6 

25  07-  5 

26  47.  9 

28  25.  5 

29  59-  7 

31  30.  6 

32  57-9 

34  21.3 

35  40.  4 

36  54-  8 

38  04.  5 

39  08.  7 

40  07.  6 

41  00.  2 

41  46.  9 

42  26.  8 

43  CO.  2 

43  26.  I 
43  45-0 
43  56-2 


Az. 


44  0.0 


oS.  8 

10.  I 

11.  4 

12.  7 
14.  I 

IS- 5 
16.  9 

18.4 
19.9 

21-5 

23.2 
24.9 
26.6 
28.5 

30-4 
32.4 
34-  5 
36.6 

38.  9 
41-3 

43-7 
46.3 

48.9 

51-7 
54-5 
57-5 

60.  5 
63.6 
66.8 
70.  I 

73-4 
76.7 


J»,C 


Alt. 


Az. 


o    / 


53-8 


3 
5 
7 
9 


54-5 
54-  2 
52.8 
49-8 
II  45-  7 
13  39-  8 


180.  o 


15  32-4 
17  23.  I 

19  12.  o 

20  58.  6 
22  43.  o 
24  24.  8 


26  04. 

27  40. 

29  13- 

30  43- 

32  09. 

33  31- 


34  49-  5 

36  02.  7 

37  II- 3 

38  14.4 

39  12-  2 

40  03.  9 

40  49-  7 

41  28.  8 

42  01.  5 
42  26.  9 
42  45-3 
42  56-3 


43  0-0 


no.  9 

112.  2 

113- 5 
114.  9 

116.  3 

"7-7 

119.  2 

120.  7 
122.3 
124.  o 

125-7 
127.4 

129-3 

131.  2 
133-  2 
135-2 
137-  3 
139.6 
142.  o 

144.4 
146.9 

149- S 
152.2 

155-0 
157-9 

160.  9 
164.  o 
167.  I 

170-3 
173-  5 
176.7 


18^^ 


Alt. 


o    / 


180.  o 


I  21.8 

3  21.8 
5  20.  3 

7  18.5 

9  14.8 

II  09.  7 

13  03-0 

14  54.  6 
16  44.4 
18  32.3 
20  17.  9 

22  01.  2 

23  42.  I 

25  20.  I 

26  55.  I 

28  27.  3 

29  55-  8 

31  20.  7 

32  41-7 

33  58-3 

35  10.  5 

36  17.9 

37  19-9 

38  16.  7 

39  07-  5 

39  52-  3 

40  30.  8 

41  03.  8 
41  27.  5 
41  45.  6 
41  56.  4 


Az. 


42  o.  o 


III. 8 

113.  I 

114.  4 

115- 7 
117. 1 
118.  5 

120.  o 

121.  5 

123.  I 

124.  7 
126.  4 
128.  2 
130.0 

131- 9 
133-9 
136.  o 
138.  I 
140.3 
142.  6 

145.0 

147- S 
150.  I 
152.8 

155-5 
158.4 

161.  3 
164.3 
167.4 

170-5 
173-6 
176.8 


19= 


Alt. 


180.  o 


o  49.7 

2  49.  o 

4  47-2 
6  44.  I 
839.6 

10  33-^ 
12  26.  I 

14  16.  7 

16  05.  5 

17  52-3 
19  36.  9 

21  19.  I 

22  58.8 

24  35-8 

26  09.  7 

27  40.  7 

29  08.  o 

30  31-7 

31  51-5 

33  07-  o 

34  18.  I 

35  24-  3 

36  25.  2 

37  21.0 

38  10.9 

38  54-  9 

39  32-  6 

40  04.  9 
40  28.  2 
40  45-  8 
40  56-  5 


Az. 


41  o.  o 


112.  6 

"3-9 

115.  2 

116.  5 

"7-9 
"9-4 
120.  8 

122.  3 
123.9 

125- 5 
127.  2 

129.  o 

130.8 

132-7 
134-7 
136.7 
138.8 
141.  o 

143-3 

145-6 
148. 1 

150-7 
153-3 

156.  o 

158.8 

161.  7 
164.  6 
167.6 
170.  7 
173-8 
176.9 


I  So.  o 


Hour 
Angle. 


h.  m. 


5    20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sooth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5    10 

5  00 
4  50 
40 
30 
20 
10 

4    00 
3    50 

40 
30 
20 
10 


3 
3 


00 
50 
40 
30 
20 
10 


3  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


20° 


Alt. 


Az. 


o  17.  6 

2  16.  2 

4  13-  5 
6  09.  7 

8  04.  2 

9  57-4 
II  48.8 

13  38.  6 
15  26.3 

17  12. 2 

18  55-  7 
20  36.  9 

22  15.5 

23  51-3 

25  24.  2 

26  53-9 

28  20.  I 

29  42.  6 

31  01.2 

32  15-5 

33  25.  5 

34  30-  ^ 

35  30-  6 

36  25.  3 

37  14-2 

37  57-4 

38  34-  2 

39  04-  9 
39  28.  8 

39  46.  I 
39  56-  5 


"3-4 

14.7 
16.  o 
17.4 
18.7 

20.  2 

21.  6 

23.  I 
24.7 
26.  3 
28.0 
29.7 

31-5 

33-4 
35-4 
37-4 

39-5 
41.  6 

43-9 

46.  2 

48.7 
51.2 

53-8 

56.5 
59-2 

62.  o 
64.9 
67.9 
70.9 

73-9 
76.  9 


21= 


Alt. 


Az. 


I  43-4 
3  39-9 
5  35-2 
7  28.  9 
9  21.  I 
II  II. 6 


13  00.4 

14  47.  2 
16  31.9 

18  14.  4 

19  54-  5 
21  32.  o 


23  06. 

24  38. 
26  06. 


6 

3 

9 

27  31.9 

28  53-3 
30  10.  7 


31  23.9 

32  32-7 

33  36.  8 

34  35-  7 

35  29-  5 

36  17-5 

36  59-  8 

37  36.  2 

38  06.  o 
38  29.  5 
38  46.  4 
38  56.  6 


115.  6 

116.  9 
118.  2 

119- 5 
121.  o 

122.4 

123.9 

125-5 
127. 1 

128.8 

130-5 
132.3 

134-  I 
136.  I 
138.  I 
140.  2 
142.3 
144.6 

146.8 

149-3 

151-7 

154-3 
156.9 

159.6 

162.  4 
165.  2 
168. 1 
171. 1 
174.0 
177.0 


22° 


Alt. 


Az. 


I  10.5 
3  06.  2 

5  00.  6 

6  53-4 
844-7 

10  34.  2 

12  22. o 

14  07.  8 

15  51-5 

17  32.9 

19  II.  9 

20  48.  2 

22  21.  8 

23  52.3 

25  19-7 

26  43-  6 

28  03.  8 

29  20.  I 

30  32.  2 

31  39-7 

32  42.8 

33  40-  7 

34  33-  5 

35  20.  6 

36  02.  2 

36  37-7 

37  07-  I 
37  30-2 
37  46.  7 
37  56.  7 


T16.  4 


117.  7 

119.  o 

120.  4 

121.  8 
123.2 

124.7 
126.  3 
127.9 

129-  5 
131.  2 

133-0 

134-9 
136.8 
138.8 
140.  8 
142.9 
145-2 

147.  4 
149.8 
152.  2 
154.8 

157-4 
160.  o 

162.  7 

165- 5 
168.3 

171.  2 

174.1 
177. 1 


23° 


Alt. 


Az. 


o  37-7 
2  32-5 
4  26.  o 

6  17.8 

8  08.2 

9  56.8 

"  43-  5 
13  28.  2 

15  10.9 

16  51.  2 
18  29.  I 

20  04.  4 

21  36.7 

23  06.  2 

24  32-3 

25  55-  I 

27  14-  I 

28  29.  2 

29  40.  3 

30  46.  8 

31  48.  6 

32  45-  7 

33  37-4 

34  23.  8 

35  04-  5 

35  39-3 

36  08.  2 

36  30-  7 
36  46.  9 

36  56-  7 


24= 


Alt. 


Az. 


117. 2 

118.  5 

119.  8 

121.  2 

122.  6 

124.  0 

125-5 

127.  0 

128.6 

130.2 

131-9 

^33-  7 

135-6 

137- 5 

139-4 

141-4 

143-6 

145-8 

148.  0 

150-4 

152-7 

155-2 

T57.  8 

160.  4 

163.  I 

165.  8 

168.6 

171. 4 

174-3 

177.2 

04.8 

58.7 

5^-3 
42.  2 

31.6 

19.  2 


11  04.9 

12  48. 6 

14  30.  I 

16  09.  3 

17  46.  2 

19  20.  2 

20  51.  5 

22  19.  8 

23  44-  7 

25  06.3 

26  24.  2 

27  38.  2 

28  48.  2 

29  53-  6 

30  54-4 

31  50-4 

32  41-3 

33  26.8 

34  06.  8 

34  40.  9 

35  09-  2 
35  3^-3 
35  47-2 
35  56-  8 


118.  I 

119- 3 
120.  6 

122.  o 

123.4 

124.8 

126.3 
127.8 
129.4 
131-0 
132.7 
134-5 

136.3 
138.  2 
140.  I 
142.  I 
144.2 
146.4 


148. 
150. 

153- 
155- 
158. 
160. 


163.4 
166.  I 
16S.  8 
171.  6 
174.4 
177.2 


Hour 
Angle. 


h.  m. 


5    10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1    00 

0    50 

40 


30 
20 
10 


0    00 


40    o.  o 


iSo.  o 


o.  o 


180.  o 


;8    o.  o    180.  o 


o.  o 


180.  o 


36    o.  o 


180.  o 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Soath  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


3i8  LATITUDE  31°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    00 

o  oo.  o 

90.  0 

0  30.9 

89.2 

I  01.8 

88.  3 

I  32-7 

87-4 

2  03.5 

86.6 

6    00 

5    50 

2  o8.  6 

91-3 

2  39-4 

90.4 

3  IO-3 

8q.  6 

3  41- I 

88.7 

4  II-9 

87.8 

5    50 

40 

4  17- 1 

92.  6 

4  48.  0 

91.7 

5  18.9 

90.9 

5  49-8 

90.  0 

6  20.5 

89.1 

40 

30 

6  25-5 

93-9 

656-5 

93-0 

7  27.3 

92.  2 

7  58-2 

91-3 

8  29.  0 

90- 4 

30 

20 

8  33-6 

95-2 

9  04-9 

94-3 

9  36-0 

93-5 

10  06.  9 

92.  6 

10  37-7 

91.7 

20 

10 

lo  41.  6 

96.5 

II  12.9 

95-6 

II  44.1 

94-8 

12  15.  I 

93-9 

12  46. 1 

93-0 

10 

5    00 

12  49.  I 

97-9 

13  20.  6 

97.0 

13  52- 1 

96.  I 

14  23.3 

95-2 

14  54-  3 

94-4 

5    00 

1    50 

14  56-  3 

99.2 

15  28.  I 

98-3 

15  59- 7 

97-4 

16  31.  2 

96.6 

17  02.  4 

95-7 

4     50 

40 

17  02.  9 

100.  6 

17  35-1 

99-7 

18  07.  0 

98.  8 

18  38.  8 

98.0 

19  10.  2 

97.  I 

40 

30 

19  09.  0 

102.  0 

19  41-4 

lOI.  I 

20  13.  8 

100.  2 

20  45.  8 

99.4 

21  17.  6 

98-5 

30 

30 

21  14.3 

^°3-5 

21  47-4 

102.  6 

22  20.  I 

lOI.  7 

22  52.5 

100.  8 

23  24.  6 

99.9 

20 

10 

23  19.0 

105.  0 

23  52-3 

104.  I 

24  25.6 

103.2 

24  58-  4 

102.3 

25  30.  9 

lOI.  4 

10 

4    00 

25  22. 6 

106.  6 

25  56.8 

105-7 

26  30.  4 

104.7 

27  03.  7 

103.8 

27  36-  7 

102.  9 

4     00 

3    50 

27  25.4 

108.2 

27  59-9 

107-3 

28  34.  2 

106.3 

29  08.  I 

105-4 

29  41-5 

104.4 

3    50 

40 

29  27.  0 

109.  8 

30  02. 3 

108.  9 

30  37-  2 

108.  0 

31  II- 7 

107.0 

31  45-7 

106.  0 

40 

30 

31  27.  2 

III.  6 

32  03.  2 

no.  6 

32  38-  9 

109.7 

33  14-0 

108.7 

33  48.  6 

107.7 

30 

20 

33  26.0 

113-4 

34  02.  9 

112. 4 

34  39-  3 

III. 5 

35  15-2 

no.  5 

35  50-6 

109-5 

20 

10 

35  23-2 

115-3 

36  00.  8 

114- 3 

36  3^-  I 

113- 4 

37  14-9 

112.  4 

37  51-0 

111.3 

10 

3    00 

37  18.5 

117-3 

37  57- 1 

116.  3 

38  35-  3 

115- 3 

39  12-9 

114- 3 

39  50-  0 

113- 3 

3    00 

2    50 

39  II- 7 

119-3 

39  51-3 

118.  4 

40  30.  5 

117. 4 

41  09.  0 

116.  4 

41  47-2 

iiS-3 

2     50 

40 

41  02.  6 

121.  5 

41  43-3 

120.  6 

42  23.  5 

119.  6 

43  03-  3 

118.  5 

43  42-  4 

117- 5 

40 

30 

42  50.8 

123.  9 

43  32-  7 

122.  9 

44  14-  I 

122.  0 

44  54-  9 

120.  9 

45  35-2 

119.  8 

30 

20 

44  36-  0 

126.3 

45  19-2 

125-4 

46  CI. 8 

124.4 

46  43-  9 

123-3 

47  25-4 

122.3 

20 

10 

46  17.  7 

128.9 

47  02. 2 

128.0 

47  46-  2 

127.  0 

48  29.  8 

125-9 

49  12-  5 

124.9 

10 

2    00 

47  55-9 

131-7 

48  41.  7 

130.8 

49  27-  I 

129.8 

50  II- 9 

128.  7 

50  56-  2 

127.7 

2    00 

1    50 

49  29-  4 

134-7 

50  16.  8 

13.3-  8 

51  03. 8 

132.8 

51  50-0 

131- 7 

52  35-8 

130-7 

1    50 

40 

50  58-  5 

137-8 

51  47-2 

136.  9 

52  35-6 

135-9 

53  23.  6 

134-9 

54  10.9 

133-  9 

40 

30 

52  21.8 

141- 3 

53  12-2 

140.  3 

54  02.4 

139-4 

54  51-8 

138-4 

55  40.  8 

137-4 

30 

20 

S3  39-  4 

144-8 

54  31-3 

143-9 

55  22.9 

143-  0 

56  14-  2 

142. 1 

57  04-  8 

141.  I 

20 

10 

54  50-  0 

148.6 

55  43-6 

147-8 

56  36-  9 

146.9 

57  29.  5 

146. 1 

58  22.  0 

145- 1 

10 

1    00 

55  53-  4 

152-5 

56  48.  4 

151.  8 

57  43-  I 

151.  0 

5837-6 

150.  2 

59  31-7 

149.4 

1     00 

0    50 

56  48.  s 

156.8 

57  45- 0 

156.  I 

58  41-  I 

155-4 

59  37-0 

154-7 

60  32.  5 

154.0 

0     50 

40 

57  34-  8 

161.  I 

5832-4 

160.  6 

59  29.9 

160.  0 

60  27.  2 

159-4 

61  24.3 

158.8 

40 

30 

58  II. 6 

165-7 

59  lo-  I 

165-3 

60  08.  6 

164.  8 

61  07.  0 

164.4 

62  05.  6 

163-9 

30 

20 

58  38.  4 

170.4 

59  37-8 

170.  I 

60  37.  I 

169.8 

61  36-4 

169.5 

62  35.6 

169.  I 

20 

10 

58  54-  6 

175-2 

59  54-4 

175-0 

60  54.  2 

174.9 

61  54.  0 

174-7 

62  53-9 

174- s 

10 

0    00 

59     o-o 

180.  0 

60    0. 0 

180.  0 

61     0.0 

180.  0 

62     0  0 

180.  0 

63     0.0 

180.  0 

0     00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6    SO 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


4 
3 


5° 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 


1 
0 


00 
50 
40 
30 
20 
10 


0    00 


Alt. 


Az. 


o  26.  2 

2  34-3 
4  42.  7 
6  51.  2 

8  59-7 
II  08.3 
13  16.  8 

15  25.2 
17  S3-  4 
19  41-  5 
21  49.  2 

23  56.  3 
26  O^.  I 

28  09.  2 

30  14.  6 
32  19.  2 
34  23.  o 
36  25.  5 
38  26.  8 

40  26.  s 
42  24.  8 
44  20.  9 
46  14.  9 

48  06.  2 

49  54-  9 

51  39-  8 

53  21.  I 

54  57-  8 

56  29.  s 

57  55-  I 

59  14-  I 

60  25.  4 

61  28.  I 

62  21.  2 

63  03.  6 
63  34-  8 
63  53-  6 


84.4 

85-7 
87.0 

88.3 

89- 5 
90.  8 

92.  I 

93-  5 
94.8 
96.  I 

97-  5 

98.9 

100.  4 

loi.  9 

103-  S 

105.  I 

106.  7 
108.  5 
no.  3 

112.  3 

114- 3 
116.  4 
118.  7 
121.  2 
123.8 

126.  6 
129.  6 
132.8 

140.  I 
144.  I 


6° 


Alt. 


64    o.  o 


148 
153 
158 
163 
168 

174 


Az. 


180.  o 


o  57.2 

3  05-  I 
5  ^3-3 
7  21.7 

9  3°-  I 
II  38.8 

13  47-  3 

15  55-8 
18  04.  2 
20  12.  3 
22  20.  3 
24  27.  8 
26  34.  8 

28  41.  4 
30  47.  2 
32  52-  4 
34  56-  7 
36  59-  9 
39  01.  8 

41  02.  6 

43  oi-  6 

44  58.8 
46  53-  I 
48  46.  6 

50  36-  4 

52  22.  9 

54  05.  6 

55  44- o 

57  17-2 

58  44-9 

60  05.  6 

61  18.  8 

62  23.  2 

63  17.  9 

64  01.  6 
64  33  9 
64  53-  4 


Alt. 


83.6 

84.  9 
86.1 

87.  4 
88.7 
90.  o 
91-3 

92.  6 
93-9 
95-  2 
96.6 
98.0 
99-4 

100.  9 
102.  5 
104.  I 
105.7 
107.5 
109.3 

III.  2 
113.  2 

"5-3 
117.  6 
120.  I 
122.  6 

125.4 
128.  5 
131-7 
135-  2 
139- o 
143-  I 

147-  6 
152-3 
157- 4 
162.8 
168.4 
174.  I 


65  0.0 


180.  o 


I  28.  I 

3  35-9 

5  43-9 

7  52- 2 

10  00.  5 

12  09.  2 

14  17.6 

16  26.  3 
18  34-  6 
20  43-  o 
22  51.  I 
24  58.  9 
27  06.  2 

29  13.  2 
31  19-4 
33  25-  I 
35  30-  o 
37  33-8 
39  36-  5 

41  38.0 
43  37-  9 
45  36-  2 
47  32.  2 
49  26.  2 

51  17-3 

53  05.  3 

54  49-  5 
56  29.  7 

58  04.  7 

59  34-  2 

60  56.  7 

62  II.  9 

63  18.0 

64  14-  5 

64  59-  7 

65  33-  o 
65  S3-  2 


Az. 


82.  7 

84.0 

85-3 
86.5 

87.8 
89-  I 
90.  4 

91.7 

93-0 

94-3 

95-  7 
97.  I 

98.5 

100.  o 
loi.  5 

103.  I 

104.  7 
106.  4 
108.  2 

no.  I 

112.  I 
114.  2 

116.  5 
118.  9 
121.  5 

124.3 
127-3 
130.  5 
134-  I 
137-9 
142.  I 


8° 


Alt. 


66  o.  o 


146.  6 

151- 4 
156.6 
162.  2 
168.0 
173-9 


Az. 


I  59-  I 

4  06.  6 

6  14-  4 

8  22.5 

10  30.  8 

12  39-  3 
14  47.  9 

16  56.  4 

19  04-  9 

21  13.  4 
23  21.  6 
25  29.  6 
27  3V. 2 

29  44-  5 
31  51-2 
33  57-4 
36  02.  7 
38  07.  I 
40  10.  5 

42  12.  8 

44  13-  5 
46  12.  8 
48  10.  I 

50  05.  I 

51  57- 4 

53  47-  o 
55  32.9 

57  14-  6 

58  51-6 

60  22.  7 

61  47.  4 

63  o4-  4 

64  12.  5 

65  10.  7 

65  57-  6 

66  31.  9 
66  52.9 


Alt. 


81.9 

83.1 
84-4 

85-7 
86.9 
88.  2 
89-5 

90.8 
92.  I 

93-4 
94-  7 
96.  I 

97-  5 

99.0 
100.  5 
102.  I 

103-7 
105.  4 
107.  2 

109.  o 

III.  o 

113. 1 

115- 3 
117.  7 
120.3 

123.  I 
126.  I 
129.3 
132.9 
136.8 
141.  o 

145- 5 
150.  S 
155-8 
161.  s 
167.  5 
173-7 


180.  o 


67  o.  o 


Az. 


o  23.  3 
2  30.  I 

4  37-3 

6  44-8 

8  52.8 

II  00.  9 

13  09- 3 

15  17-7 

17  26.  4 
19  34-  9 
21  43- 4 
23  51-  8 
26  00.  o 
28  07.  6 

30  IS- 4 
32  22.  4 
34  29.  I 
36  34-  7 
38  39-  9 
40  44-  o 

42  46.  9 
44  48.  6 
46  48.  7 
48  47-  I 
50  43-  2 
52  36-  9 

54  27.  8 

56  IS-  3 

57  58-  7 
59  37-  6 

61  10.  7 

62  37.  4 

63  56.3 
6s  06.  5 
66  06.  6 

66  55.  o 

67  30-  8 
67  52.6 


79-7 
81.0 

82.3 

83.5 
84.8 
86.0 

87-3 
88.6 

89.9 

91.  2 

92.  5 
93.8 

95.  2 
96.6 

98.0 

99-  5 
loi.  o 
102.  6 

104-3 
106.  I 

107.9 
109-9 
III.  9 
114.  I 
116.  5 
119. 1 

121.  8 
124.8 
128.  I 
131.  6 

135- 5 
139.8 

144-4 

149-5 
154.9 
160.8 
167.  o 
173.4 


180.  o  I  68  0.0 


180.  o 


Hour 
Angle. 


.  m. 


6  20 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


4 

00 

3 

50 

40 

30 

20 

10 

3 

00 

2 

50 

40 

30 

20 

10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East ; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  ni. 

o 

/ 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6    30 

0  23.' 5 

75-1 

0  55-2 

74.  2 

6 

30 

20 

o  54. 

5 

78.9 

I  25.7 

78.0 

I  56.9 

77.2 

2  28.1 

76.3 

2  59.2 

75-5 

20 

10 

3  oi. 

0 

80.  I 

3  31-8 

79.3 

4  02.7 

78.4 

4  33-4 

77.6 

5  04.0 

76.7 

10 

6    00 

5  07. 

9 

81.4 

5  38.3 

80.5 

6  08.8 

79-7 

6  39-2 

78.8 

7  09.4 

77.9 

6 

00 

5    50 

7  IS- 

I 

82.7 

7  45-4 

81.8 

8  15.6 

80.9 

8  45- 7 

80.  I 

9  15-4 

79.2 

5 

50 

40 

9  22. 

9 

83- 9 

9  52-  9 

83.0 

10  22.  7 

82.1 

10  52.  4 

81.3 

II  22.  0 

80.  4 

40 

30 

II  30.  8 

85.1 

12  00.  6 

84.3 

12  30.3 

83-4 

12  59-  7 

82.  5 

13  28.  9 

81.6 

30 

20 

13  39-  I 

86.4 

14  08.  7 

8S-5 

14  38.  I 

84.6 

15  07.  4 

83-7 

15  36.  4 

82.8 

20 

10 

IS  47-  S 

87.7 

16  17.  I 

86.8 

16  46.  3 

85-9 

17  15-3 

84.9 

17  44.  I 

84.0 

10 

5     00 

17  SS-9 

88.9 

18  25.  4 

88.0 

18  54.  6 

87.1 

19  23.  5 

86.2 

19  52.  0 

85.2 

5 

00 

4     50 

20  04.  6 

90.  2 

20  33-  9 

89-3 

21  03.  I 

88.3 

21  31.9 

87.4 

22  00.  3 

86.5 

4 

50 

40 

22  13.  I 

91- S 

22  42.  6 

90.  6 

23  II.  6 

89.6 

23  40.  4 

88.7 

24  08.  7 

87.7 

40 

30 

24  21.  6 

92.  8 

24  51.  I 

91.9 

25  20.  3 

90.9 

25  48.  9 

90.  0 

26  17.  I 

89.0 

30 

20 

26  30.  0 

94.  2 

26  5g.  6 

93-2 

27  28.  7 

92.  2 

27  57.  5 

91-3 

28  25.  9 

90- 3 

20 

10 

28  38.  0 

95-  6 

29  07.  8 

94.6 

29  37.2 

93-6 

30  05.  9 

92.  6 

30  34-  I 

91.  6 

10 

4    00 

30  45-  9 

97.0 

31  15.9 

96.  0 

31  45-  3 

95-0 

32  14-3 

93-9 

32  42.  9 

92.9 

4 

00 

3    50 

32  53-3 

98.  5 

33  23.  5 

97-4 

33  53-3 

96.  4 

34  22.  6 

95-3 

34  51-  I 

94.3 

3 

50 

40 

35  00.  2 

100.  0 

35  30.  8 

98-9 

36  00.  9 

97-9 

36  30.  4 

96.8 

36  59-  3 

95-7 

40 

30 

37  06.  s 

loi.  6 

37  37-  5 

TOO.  5 

38  07.  9 

99-4 

3837-8 

98.3 

39  07.  0 

97.  2 

30 

20 

39  12.  I 

103.2 

39  43-  7 

102.  I 

40  14.  6 

loi.  0 

40  44.  8 

99-9 

41  14- 5 

98.7 

20 

10 

41  16.  8 

104.9 

41  48.9 

103.8 

42  20.  4 

102.  7 

42  51.  I 

loi.  5 

43  21.  I 

100.  3 

10 

3    00 

43  20.  5 

106.  8 

43  53-3 

105.  6 

44  25.3 

104.  4 

44  56.  7 

103.  2 

45  27.  3 

102.  0 

3 

00 

2    50 

45  22.  9 

108.  7 

45  56.  4 

107.5 

46  29.  3 

106.3 

47  01.  3 

105.  I 

47  32.  7 

103.8 

2 

50 

40 

47  24.  0 

no.  8 

47  58.  5 

109.5 

48  32-  I 

108.3 

49  05.  0 

107.  0 

49  37.  0 

105-7 

40 

30 

49  23.  3 

113.  0 

49  58.  8 

III.  7 

50  33-  4 

no.  4 

51  07.  2 

109.  I 

SI  39. 1 

107.  8 

30 

20 

51  20.  7 

"5-3 

51  57-3 

114.  0 

52  33- 0 

112.  7 

53  07.  8 

111.3 

53  41-  8 

no.  0 

20 

10 

S3   15-7    117- 8 

S3  53.6 

116.  5 

54  30.  5 

115.  2 

55  06.  7 

113.  8 

55  41.  7 

112.  3 

10 

2    00 

55  08.  I    120.  5 

55  47-  4 

119.  2 

56  25.  7 

117.  8 

57  03.  I 

116.  4 

57  39-  6 

114.9 

2 

00 

1    50 

56  S7.  0 

123-5 

57  37.9 

122.  2 

58  17-7 

120.8 

58  56.  9 

119.  3 

59  34-9 

117.  8 

1 

50 

40 

58  42.  2 

126.8 

59  24.  9 

125.4 

60  c6.  5 

124.  0 

60  47.  I 

122.  5 

61  26.  9 

120.  9 

40 

30 

60  22.  7 

130.3 

61  07.  4 

128.  9 

61  50.  9 

127.5 

62  33-  S 

126.  0 

63  15.  I 

124.  4 

30 

20 

61  58.  0 

134-  2 

62  44.  6 

132.8 

63  30.  2 

131.4 

64  14.  9 

129.9 

64  58.  8 

128.3 

20 

10 

63  26.  8 

138.5 

64  15-  S 

137-2 

65  03.  4 

135-8 

65  50.4 

134.3 

66  36.  4 

132.7 

10 

1     00 

64  47-  9 

143.  2 

65  38.  9 

141.9 

66  29.  I 

140.  6 

67  18.  4 

139.  I 

68  07.  2 

137-  6 

1 

00 

0    50 

66  00.  2 

148.  4 

66  53.  4 

147.  2 

67  45-  8 

146.  0 

68  38.  0 

144.  6 

69  2g.  0 

143-  I 

0 

50 

40 

67  02.3 

154.0 

67  57.  6 

153.0 

68  52.  5 

151-9 

69  46.  8 

150.7 

70  40.  7 

149.  4 

40 

30 

67  52.  5 

160.  I 

68  49.  7 

159-  2 

69  46.  4 

158.3 

70  43-  2 

157.3 

71  39-  2 

156.3 

30 

20 

68  29.  7 

166.5 

69  28.  4 

165.9 

70  26.  8 

165.  2 

71  25.3 

164.  5 

72  23.  7 

163.8 

20 

10 

68  52.  3 

173-2 

69  52.  0 

172.9 

70  51-6 

172.5 

71  51.2 

172.  2 

72  50.  7 

171.  8 

10 

0    00 

69    0. 0 

180.  0 

70    0.  0 

180.  0 

71     0. 0 

180.  0 

72     0. 0 

180.  0 

73     0.0 

180.  0 

0 

00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  scttmg  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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1 

15° 

16° 

j,o 

18° 

19° 

Hour 
Angle. 

Hour 

Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0   / 

0 

0   / 

0 

0   / 

0 

c     / 

0 

0   / 

0 

k.  m. 

6  40 

0  28.  4 

70.4 

I  00.  6 

69-5 

I  32.7 

68.7 

6  40 

30 

I  26.8 

73-3 

I  58.2 

72-5 

2  29.  9 

71.  6 

3  OI-3 

70.8 

3  32-8 

69.9 

30 

20 

3  30-3 

74.6 

4  01.3 

73-7 

4  32- 3 

72-9 

5  03-3 

72.  0 

5  34-2 

71.  2 

20 

10 

5  34-7 

75-8 

6  05.  I 

75-0 

6  35-6 

74.1 

7  05-9 

73-2 

7  36-2 

72.4 

10 

6  00 

7  39-6 

77.1 

8  09.  7 

76.  2 

839.6 

75-3 

9  09-5 

74-4 

9  39-2 

73-6 

6  00 

5  50 

9  45-2 

78-3 

10  14.  8 

77-4 

10  44.  4 

76-5 

II  i^.  6 

75-6 

II  42. 8 

74-7 

5  50 

40 

11  51- 5 

79- S 

12  20.  7 

78.6 

12  49.  8 

77-7 

13  18.6 

76.8 

13  47-  2 

75-9 

40 

30 

13  58-0 

80.  7 

13  26.  9 

79.8 

14  55-  5 

78.9 

15  23-9 

78.0 

15  52-2 

77.0 

30 

20 

16  05.  2 

81.9 

16  33-  7 

81.0 

17  02.  0 

80.  I 

17  30.  I 

79-1 

17  57-8 

78.2 

20 

10 

18  12.  7 

83.1 

18  40.  8 

82.2 

19  08.  8 

81.2 

19  36-  5 

80.3 

20  03.8 

79-3 

10 

5    00 

20  20.  4 

84-3 

20  48.  4 

83-4 

21  16.  I 

82.4 

21  43-  5 

81.5 

22  10.  5 

80.  5 

5  00 

4  50 

22  28.  3 

85-5 

22  56.  2 

84.6 

23  23.  7 

83.6 

23  5°-  8 

82.6 

24  17-  5 

81.6 

4  50 

40 

24  36-  8 

86.7 

25  04.  4 

85.8 

25  31-7 

84.8 

25  58-  6 

83.8 

26  24.  9 

82.8 

40 

30 

26  45.  I 

88.0 

27  12.  7 

87.0 

27  39-  8 

86.0 

28  06.  3 

85.0 

28  32.6 

83-9 

30 

20 

28  53-  7 

89.  2 

29  21.  2 

88.2 

29  48.  I 

87.2 

30  14-  6 

86.2 

30  40.  6 

85.1 

20 

10 

31  02.2 

90-5 

31  29.  7 

89-5 

31  56-6 

88.4 

32  22.9 

87.4 

32  48-  7 

86.3 

10 

4  00 

33   IO-9 

91.8 

33   38-  3 

90.8 

34  05.  2 

89.7 

34  31-  5 

88.6 

34  57-3 

87- 5 

4  00 

3  50 

35  19-  2 

93-  2 

35  46.  8 

92.  I 

36  13-  8 

91.  0 

36  40.  0 

89-9 

37  05-  7 

88.7 

3  50 

40 

37  27-6 

94.6 

37  55-3 

93-5 

38  22.  3 

92-3 

38  48.  6 

91.  2 

39  14-3 

90.  0 

40 

30 

39  35-  7 

96.  0 

40  03.  4 

94.9 

40  30.  6 

93-7 

40  57-  I 

92-5 

41  22.7 

91-3 

30 

20 

41  43-  4 

97-5 

42  II.  s 

96.4 

42  38.  9 

95-  I 

43  05-  5 

93-9 

43  31-  4 

92-7 

20 

10 

43  50-  5 

99.1 

44  19.0 

97-9 

44  46.  8 

96.6 

45  13- 7 

95-4 

45  39-  7 

94. 1 

10 

3  00 

45  57-  2 

100.  8 

46  26.  I 

99-5 

46  54.  2 

98.2 

47  21.  5 

96.9 

47  47-  8 

95-6 

3  00 

2  50 

48  03.  I 

102.  5 

48  32-  5 

lOI.  2 

49  01.  2 

99-8 

49  28.  8 

98-5 

49  55-  5 

97.1 

3  50 

40 

50  08.  2 

104.  4 

50  38-  4 

103.0 

51  07-  5 

loi.  6 

51  35-  8 

100.  2 

52  03.  0 

98.  8 

40 

30 

52  12.0 

106.  4 

52  43-  0 

105.  0 

53  13-0 

103.  s 

53  41-  9 

102.  I 

54  09.  6 

100.  6 

30 

20 

54  14-  8 

108.5 

54  46-  6 

107.  I 

55  17-4 

105.  6 

55  47-  I 

104.  0 

56  15-  7 

102.  5 

20 

10 

56  IS-  8 

no.  8 

56  48.  8 

109.4 

57  20.  7 

107.8 

57  51- I 

106.  2 

58  20.  5 

104.  5 

10 

2  00 

58  iS-o 

113- 4 

58  49.  2 

III.  8 

59  22.  2 

no.  2 

59  54-  0 

108.  5 

60  24-  5 

106.8 

2  00 

1  50 

60  II.  8 

116.  2 

60  47.  3 

114.  6 

61  21.  9 

112.  9 

61  54-8 

III.  I 

62  26.  6 

109.3 

1  50 

40 

62  05.  7 

119- 3 

62  43.  0 

117.  6 

63  18.9 

115.  8 

63  27.  I 

114.  0 

64  58-  7 

112.  I 

40 

30 

63  55-  7 

122.  7 

64  34-  8 

121.  0 

65  13-0 

119.  2 

65  49-  5 

117- 3 

66  24.  6 

"5-  3 

30 

20 

65  41.  6 

126.  6 

66  23.  0 

124.9 

67  03.  I 

123.0 

67  41-  9 

121.  0 

68  19.  4 

118.  9 

20 

10 

67  21.  5 

131.  0 

68  05.  5 

129.  2 

68  48.  2 

127-3 

69  29.  8 

125-3 

70  09.  S 

123.  I 

10 

1  00 

68  55.  I 

135-  9 

69  41.  6 

134.2 

70  27.  0 

132-3 

71  II.  4 

130.2 

71  54-4 

128.0 

1  00 

0  50 

70  19.  8 

141.  6 

71  09.  2 

139-9 

71  57-8 

138-1 

72  45-  2 

136.0 

73  31-  2 

133-8 

0  50 

40 

71  34-  I 

148.  0 

72  26.  6 

146.4 

73  18.2 

144.7 

74  09.  r 

142.8 

74  59-  I 

140.  7 

40 

30 

72  35-  2 

155- I 

73  3°-  5 

153-8 

74  25.  5 

152-3 

75  19-8 

150.  6 

76  13.  0 

148.8 

30 

20 

73  21-7 

162.  9 

74  19-  4 

161.  9 

75  16.  9 

160.  9 

76  14.  0 

159.6 

77  IO-9 

158.2 

20 

10 

73  50-  2 

171-3 

74  49-  6 

170.8 

75  49-  0 

170.  2 

76  48.  2 

169.  6 

77  47-4 

168.8 

10 

0  00 

74  0.0 

180.  0 

75  o-o 

I  So.  0 

76  0. 0 

180.  0 

77  0.0 

180.  0 

78  0.0 

180.  0 

0  00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

b.  m. 

7 

00 

0  23.  5 

62.  0 

7     00 

6 

50 

o  o6.  I 

66.6 

0  39.  I 

65-7 

I  II.  8 

64.9 

I  44.7 

64.  0 

2  17-5 

63.2 

6    50 

40 

2  04.  8 

67.8 

2  36.  9 

67.  0 

3  08.  9 

66.1 

3  41-0 

65-3 

4  13-0 

64.4 

40 

30 

4  04.3 

69.  I 

4  35-7 

68.2 

5  07.0 

67.3 

538-2 

66.5 

6  09.  4 

65.6 

30 

20 

6  05.  0 

70-3 

6  35-7 

69.4 

7  06.3 

68.5 

7  36-9 

67-7 

8  07.2 

66.8 

20 

10 

8  06.3 

71-5 

8  36.4 

70.6 

9  06.3 

69.7 

9  36.1 

68.9 

10  05.  7 

68.0 

10 

6 

00 

10  08.  8 

72.7 

10  38.  2 

71.8 

II  07.  5 

70.9 

II  36.  6 

70.  0 

12  05.  6 

69.  I 

6    00 

5 

50 

12  11.  7 

73-8 

12  40.  7 

72-9 

13  09.  2 

72.  0 

13  37-7 

71.  I 

14  c6.  0 

70.  2 

5    50 

40 

14  15-  7 

75- 0 

14  43-  9 

74-1 

15  12.  0 

73-2 

15  39-9 

72.  2 

16  07.  5 

71-3 

40 

30 

16  20.  2 

76.  I 

16  47-  9 

75-2 

17  15-3 

74-3 

17  42.  6 

73-3 

18  09.  7 

72-4 

30 

20 

18  25.4 

77-3 

18  52.6 

76- 3 

19  19.  6 

75-4 

19  46.  2 

74-4 

20  12.  6 

73-5 

20 

10 

20  30.  9 

78.4 

20  57.7 

77-4 

21  24.  2 

76.5 

21  50-3 

75-5 

22  16.  2 

74-6 

10 

5 

00 

22  37.  2 

79-5 

23  03.  6 

78- S 

23  29-  5 

77.6 

23  55-2 

76.6 

24  20.  4 

75-6 

5    00 

4: 

50 

24  43-  8 

80.6 

24  09.  8 

79.6 

25  35-3 

78.6 

26  00.  5 

77-6 

26  25.  I 

76.6 

4     50 

40 

26  50.  9 

81.8 

27  16.  5 

80.8 

27  41.7 

79-7 

28  06.  3 

78.7 

28  30.  6 

77.7 

40 

30 

28  58.  2 

82.9 

29  23.  6 

81.9 

29  48.  3 

80.8 

30  12.  7 

79-8 

30  36-  4 

78.8 

30 

20 

31  06.  I 

84.1 

31  31-0 

83.0 

31  55-  5 

81.9 

32  19-4 

80.8 

32  42-  7 

79.8 

20 

10 

33  14- 0 

85.2 

33  38-  8 

84.  I 

34  02.  8 

83.0 

34  26.  5 

81.9 

34  49-  4 

80.8 

10 

4: 

00 

35  22.3 

86.4 

35  46.  8 

85-3 

36  10.8 

84-2 

36  34-  0 

83.0 

36  56-  6 

81.9 

4    00 

3 

50 

37  30-  7 

87.6 

37  55-  I 

86.5 

38  18.  7 

85-3 

38  41.  7 

84.  I 

39  03-  8 

82.9 

3    50 

40 

39  39-  2 

88.9 

40  03.  4 

87.7 

40  27.  0 

86.5 

40  49.  8 

85.2 

41  II.  7 

84.0 

40 

30 

41  47-  7 

90.  I 

42  12.  0 

88.9 

42  35-  4 

87.7 

42  57.9 

86.4 

43  19-  7 

85.1 

30 

20 

43  56-4 

91.4 

44  20.  6 

90.  2 

44  43-  9 

88.9 

45  06.  4 

87.6 

45  28.  0 

86.3 

20 

10 

46  04.  9 

92.8 

46  29.  I 

91-5 

46  52-  5 

90.  2 

47  14.7 

88.8 

47  36.  2 

87.4 

10 

3 

00 

48  13-  2 

94-  2 

48  37-  5 

92.9 

49  01.  0 

91-5 

49  23.  4 

90.  0 

49  44.  7 

88.6 

3     00 

2 

50 

50  21.  2 

95-7 

50  45-  9 

94-3 

51  09-  5 

92.8 

51  31-9 

91-3 

51  53-2 

89.9 

2    50 

40 

52  29.0 

97-3 

52  53-9 

95-8 

53  17-  8 

94-3 

53  40.  5 

92.7 

54  01.9 

91.2 

40 

30 

54  36.  2 

99.0 

55  01-6 

97-4 

55  25-9 

95-8 

55  48.  7 

94.2 

56  10.  4 

92.  6 

30 

20 

56  42-  9 

100.  9 

57  08.  9 

99-2 

57  33-  6 

97-5 

57  56-9 

95-8 

58  18.  8 

94.  I 

20 

10 

58  48.  6 

102.8 

59  15-  5 

lOI.  I 

59  40.  7 

99-3 

60  04.  5 

97-5 

60  26.  7 

95-6 

10 

1 

2 

00 

60  53-  5 

105.0 

6r  21.  I 

103.2 

61  47.3 

loi.  3 

62  II.  9 

99-3 

62  34-  7 

97-3 

2    00 

1 

50 

62  57.  I 

107.4 

63  25.  7 

los-  5 

63  52.9 

103- 5 

64  18.  2 

loi.  4 

64  41-  7 

99-3 

1    50 

40 

64  58-  7 

no.  I 

65  28.  7 

108.  0 

65  57-2 

105.9 

66  23.  9 

103-7 

66  48.  3 

lOI.  4 

40 

30 

66  58.  2 

113-2 

67  30.  0 

III.  0 

68  CO.  0 

108.  7 

68  28.  0 

106.3 

68  53-  7 

103.8 

30 

20 

68  54.  9 

116.  7 

69  28.  6 

114- 3 

70  CO.  6 

III.  9 

70  30.  6 

109.4 

70  57-  8 

106.  7 

20 

10 

70  47.  6 

120.8 

71  24.0 

118.  3 

71  58.  2 

115- 7 

72  30.2 

113.0 

73  00.  0 

no.  I 

10 

1 

00 

72  35-  3 

125.  6 

73  14  5 

123.  I 

73  SI-  9 

120.3 

74  27.  I 

"7-3 

74  59-  2 

114.  I 

1     00 

0 

50 

74  15-  7 

131-4 

74  58-  5 

128.  8 

75  39-  S 

125.8 

76  18.  2 

122.  7 

76  54.  0 

119.  2 

0    50 

40 

75  47-  3 

138.3 

76  33-  8 

135-8 

77  19-2 

132.8 

78  02.  5 

129-5 

78  42.  6 

125-7 

40 

30 

77  05-  5 

146.  6 

77  57-0 

144-3 

78  46.  5 

141.4 

79  34-  S 

138-3 

80  20.  5 

1345 

30 

20 

78  07.  0 

156-5 

79  02.  3 

154.7 

79  57-  r 

152.4 

80  50.  8 

149.  7 

81  43-0 

146.5 

20 

10 

78  46.  4 

167.9 

79  45-  I 

166.8 

80  43-  6 

165.  5 

81  41.8 

163.8 

82  39-  5 

161.  8 

10 

0 

00 

79     0.0 

180.  0 

80    0.  0 

180.  0 

81     0. 0 

180.  0 

82     0. 0 

180.  0 

83     0.0 

180.  0 

0    00 

i 


In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt- 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6    00 

0  00.  0 

90.  0 

* 

6 

00 

5    50 

2  08.6 

91-3 

I  37-6 

92.1 

I  06.  7 

93- 0 

0  35-  7 

93-9 

0  04.  8 

94-7 

5 

50 

40 

4  17-  I 

92.  6 

3  46.0 

93-4 

3   15-0 

94-3 

2  43-9 

95-2 

2  12.  7 

96.  0 

40 

30 

6  25.5 

93-9 

5  54-3 

94-7 

S  23-0 

95-6 

4  51- 8 

96- 5 

4  20.4 

97-3 

30 

20 

8  33-6 

95-2 

8  02.3 

96.  0 

7  30.9 

96.9 

6  59-4 

97.8 

6  27.8 

98.6 

20 

10 

10  41.  6 

96-5 

10  10.  0 

97-3 

938.3 

98.2 

9  06.  4 

99.  I 

834-7 

100.  0 

10 

5    00 

12  49.  I 

97-9 

12   17.3 

98.7 

II  45-4 

99-6 

II  13- 3 

100.  4 

10  41.  I 

loi.  3 

5 

00 

4    50 

14  56-  3 

99.2 

14  24.  I 

100.  I 

13  51-8 

loi.  0 

13  19-4 

101.8 

12  46.  8 

102.  7 

4 

50 

40 

17  02.  9 

100.  6 

16  30-  5 

loi.  5 

15  57-8 

102.  4 

IS  25.  0 

103.  2 

14  51-9 

104.  I 

40 

30 

19  09.  0 

102.  0 

18  36.  0 

102.  9 

18  03.  0 

103.8 

17  29.  6 

104.  6 

16  56.  2 

105-5 

30 

20 

21  14.3 

103- 5 

20  41.  0 

104.  4 

20  07.  5 

105-3 

19  33-  7 

106.  I 

18  59-  6 

107.  0 

20 

10 

23  19.0 

105.0 

22  45.  0 

105.9 

22  II.  0 

106.8 

21  36.  7 

107.7 

21  01.  9 

108.  5 

10 

4    00 

25  22.  6 

106.  6 

24  48.  3 

107- 5 

24  13-6 

108.  4 

23  38.  6 

109.3 

23  03.3 

no.  I 

4 

00 

3    50 

27  25.  4 

108.  2 

26  50.  3 

109.  I 

26  15.  I 

no.  0 

25  39-  3 

no.  9 

25  03.  3 

III.  7 

3 

50 

40 

29  27.  0 

109.  8 

28  51-3 

no.  8 

28  15-  3 

III.  7 

27  38.  9 

112.  6 

27  02.  I 

113-  4 

40 

30 

31  27.2 

III.  6 

30  50.  8 

112.  5 

30  14.  I 

113- 4 

29  36.  8 

114- 3 

28  59.  2 

115- 2 

30 

20 

33  26.  0 

113-  4 

32  48.  8 

114- 3 

32  II.  2 

115- 2 

31  33-  I 

116.  2 

30  54-  7 

117.  I 

20 

10 

35  23.  2 

115-3 

34  45-  0 

116.  2 

34  06.  6 

117.  I 

33  27-6 

118.  I 

32  48.  2 

119.  0 

10 

3    00 

37  18.  5 

117- 3 

36  39-  5 

118.  2 

35  59-9 

119.  I 

35  20.0 

120.  I 

34  39-  6 

121.  0 

3 

00 

2    50 

39  II-  7 

119- 3 

38  31-6 

120.3 

37  51-  I 

121.  2 

37  10- 0 

122.  2 

36  28.  7 

123.  I 

2 

50 

40 

41  02.  6 

121.  5 

40  21.  4 

122.5 

39  39-  7 

123-4 

38  57-  5 

124.4 

38  15-  0 

125-3 

40 

30 

42  50.  8 

123.9 

42  08.  4 

124.8 

41  25.  7 

125-7 

40  42.  2 

126.  7 

39  58-  5 

127.  6 

30 

20 

44  36-  0 

126.3 

43  52-  4 

127-3 

43  08.  3 

128.  2 

42  23.  7 

129.  I 

41  38-  7 

130.0 

20 

10 

46  17.  7 

128.9 

45  32-  8 

129.9 

44  47-  4 

130.8 

44  01.  6 

131- 7 

43  15-  2 

132.6 

10 

2    00 

47  55-  9 

131- 7 

47  09- 5 

132-7 

46  22.  7 

133- 6 

45  35-  5 

134-5 

44  47-8 

135-3 

2 

00 

1    50 

49  29-  4 

134-7 

48  41-  7 

135-6 

47  53-  6 

136-5 

47  04-  8 

137-4 

46  15.  9 

138.2 

1 

50 

40 

50  58-  5 

137-8 

50  09.  2 

138.7 

49  19-  5 

139.6 

48  29.  4 

140.4 

47  39-  0 

141.  2 

40 

30 

52  21.8 

141-3 

51  31- I 

142.  I 

50  40.  0 

142.9 

49  48-  5 

143-7 

48  56.  6 

144-4 

30 

20 

53  39-  4 

144.8 

52  47.  0 

145.6 

51  54-5 

146.3 

51  01- 5 

147.  I 

50  08.  3 

147-8 

20 

10 

54  50-  0 

148.6 

53  56-  2 

149-3 

53  02.  3 

150.0 

52  07.9 

150-7 

51  13-3 

151-4 

10 

1    00 

55  53-  4 

152-5 

54  58-  2 

153-2 

54  02.  8 

153-9 

53  07-  I 

154-5 

52  II.  3 

15s- I 

1 

00 

0    50 

56  48.  5 

156.8 

55  52-0 

157-3 

54  55-  4 

157-9 

53  58-  4 

158.4 

53  01.  4 

159.0 

0 

50 

40 

57  34-  8 

161.  I 

56  37-  2 

161.  6 

55  39-  3 

162.  I 

54  41.4 

162.5 

53  43-  4 

163.0 

40 

30 

58  II.  6 

165-7 

57  12.6 

166.  I 

56  14-  2 

166.  4 

55  15-4 

166.8 

54  16.  6 

167.  I 

30 

20 

58  38-  4 

170.4 

57  39-  0 

170.  6 

56  39-  6 

170.9 

55  40.  2 

171.  I 

54  40.  7 

171.  4 

20 

10 

58  54-  6 

175-2 

57  54-6 

175-3 

56  54-  9 

175-4 

55  55-  0 

175-5 

54  55-  I 

175-7 

10 

0    00 

59     00 

180.  0 

58     0.0 

180.0 

57     0-0 

180.  0 

56    0.  0 

180.  0 

55     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5 
4 


2 

1 


5  40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


Alt. 


I  41.  6 

3  49- o 

5  56.  I 
8  02.6 

10  08.  7 
12  13.9 
14  18.  6 
16  22.  4 
18  25.  3 
20  27.  I 

22  27.  7 
24  27.  o 
26  25.  o 

28    21.  3 

30  IS-  8 

32  08.  4 

33  58.9 
35  46.  8 
37  32.  I 

39  14-3 

40  53-  4 

42  28.  7 

43  59-9 

45  26.  5 

46  48.  3 

48  04.  s 

49  14-8 

50  18.  5 

51  15-2 

52  04.  2 

52  45-  3 

53  17-4 
53  41.  I 
53  55-  2 


Az. 


96.9 

98.  2 

99-5 
100.  8 

02.  2 
03.6 
05.0 
06.  4 
07.9 
09.4 

11.  o 

12.  6 

14-3 
16.  I 

17.9 
19.8 

21.8 

23-9 
26.  I 
28.  5 
30-9 
33-5 

36.2 

39- o 
42. 

45- 
48. 

52- 


55-7 
59-5 
63-4 
67.4 
71.  6 
75-8 


Alt. 


54    o.  o    180.  o 


I   10.  4 

3  17-5 
5  24-3 
7  30-5 

9  36.2 
II  41.  I 
13  45-  I 
15  48.  3 
17  5°-  7 
19  51-  9 

21  51.8 
23  50-4 
25  47-  6 
27  43-  I 
29  36-  7 
31  28.3 

33  17-7 

35  04.  7 

36  48.  8 
38  29.  9 

40  07.  6 

41  41.  6 

43  II- 5 

44  36-8 

45  57-  2 

47  12-  I 

48  21.  o 

49  23.  S 

50  19.  o 

51  07.  I 

51  47-  o 

52  18.  6 

52  41-  6 

52  55-4 


Az. 


53     0-0 


97-7 

99.0 

100.3 

loi.  6 

103.0 

104.4 
105.8 

107.3 
108.8 

no.  3 

III.  9 

113- 5 
115.  2 

117.  o 

118.  8 
120.  7 

122.  7 
124.8 
127.  o 
129.4 
131.  8 
134-3 

137-0 
139.8 
142.  8 

145-9 
149.  2 

152.6 

156.  2 

159-9 
163.8 
167.7 
171.8 
175-9 


7° 


Alt. 


o  / 


o  39-  2 
2  46.  I 

4  52-5 
6  58-3 


180.  o 


9  03.5 
II  07.  9 
13  II.  6 
15  14.2 

17  15-9 
19  16.  4 

21  15.6 

23  13.  6 

25  09.  9 

27  04.  6 

28  57.  2 

30  47-  9 

32  36.  2 
34  22.  I 

36  05.  o 

37  44.9 

39  21.4 

40  54.  2 

42  22.  8 

43  46.  7 

45  05.  8 

46  19.  5 

47  27.  I 

48  28.  4 

49  22.  7 

50  09.  7 

50  48.  7 

51  19-  7 
51  42.  o 

51  55-4 


Az. 


o.  o 


98.6 

99-9 
loi.  2 
102.5 

103.9 

105-3 
106.  7 

108.  I 

109.  6 

111.  I 

112.  7 

114-4 
116.  I 
117.9 
119.  7 
121.  6 

123.6 

125-7 
127.9 

130.  2 

132.  6 

135-  I 

137-8 
140.  6 

143-5 
146.  6 
149.9 
153-2 

156.8 
160.  4 
164.  2 
168.0 
172.  o 
176.  o 


Alt. 


180.  o 


o  08.  o 

2     14-5 

4  20.  6 
6  26.  o 

8  30.7 
10  34.  6 

12  37-  7 
14  39.  8 
16  40.  9 
18  40.  7 

20  39.  2 
22  36.  3 

24  31-9 
26  25.  6 
28  17.  4 

30  07.  I 

31  54-4 
33  39-  o 

35  20.9 

36  59-  7 
38  34-  9 
40  06.  4 


41  33-  7 

42  56-5 
14.  I 
26.  5 
32-9 


44 

45 
46 


47  33-  o 

48  26.  2 

49  12.  I 

49  50-  4 

50  20.  6 

50  42.  5 
50  55-  6 


51     o.  o 


Az. 


Alt. 


99.4 
100.  7 
102.  o 

103.3 

104.  7 
106.  I 

107- 5 
109.  o 
no.  5 

112.  o 

113.  6 

115.  2 

116.  9 

118.  7 
120.  5 
122.  4 

124.4 
126.  5 
128.  7 
131.  o 
133-4 
135-9 

138.6 
141-4 
144-3 
147-3 
150-5 
153-8 

157-3 
160.  9 

164.5 
168.3 
172.  2 
176.  I 


180.  o 


I  42 
3  48. 
5  53 

7  57 
10  01 
12  03 
14  05 
16  05 
18  04 

20  02 

21  58 

23  53 
25  46 

27  37 
29  25 

31  12 

32  55 
34  36 

36  04 

37  48 

39  18, 

40  44, 

42  05 

43  22 

44  33 

45  38 

46  37 

47  29 

48  14 

48  52 

49  21 
49  42 
49  55 


Az. 


loi.  6 
102.  9 
104.  2 


105.6 

107.  o 

108.  4 

109.  8 

111.  3 

112.  8 


114.  4 

116.  o 

"7-7 

119- 5 
121.  4 

123-3 

125-3 
127.  4 
129.5 
131.  8 
134-  2 
136-7 

139-3 
142.  I 

145.0 

148.  o 

151-1 
154-4 

157-8 
161.  3 
164.9 
168.6 
172.  4 
176.  2 


50    o.  o    180.  o 


Hour 
Angle. 


h.  m. 


5  40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5 
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30 
30 
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00 
50 
40 
30 
20 
10 


1  00 
3    50 

40 
30 
20 
10 

3    00 

2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


10= 


Alt. 


Az. 


I  II.  2 
3  16.5 
5  21. 1 


7 

9 

II 


24.9 
27.7 
29.7 

13  30-  5 
15  30-3 
17  28.6 

19  25.  7 
21  21.  2 

23  15-0 

25  06.  9 

26  56.  9 
28  44.  5 


30  29. 
32  12. 

Zl  51- 
35  28. 

37  01. 

38  29. 


39  54-  8 

41  14.  9 

42  30.  I 

43  39-  9 

44  44.  o 

45  41-  7 

46  32.  8 

47  16.  8 

47  53-6 

48  22.  3 
48  43.  2 

48  55-  8 


W 


Alt. 


02.  4 

03-7 
05.0 

06.  4 
07.8 

09.  2 

10.  6 
12.  I 

13-7 

15-3 
16.  9 
18.6 
20.  4 
22.  2 
24.  I 

26.  I 
28.2 

30-3 
32.6 

35- o 
37-5 

40.  I 
42.  8 
45-6 
48.6 

51-7 
54-9 

58.2 
61.  7 
65.  2 
68.8 

72.5 
76.3 


49    o.  o    180.  o 


Az. 


12° 


0  39-7 

I 

2  44.  2 

I 

4  48.6 

I 

6  51.8 

I 

8  54.  0 

I 

10  55-  5 

I 

12  55-6 

I 

14  54-  7 

I 

16  52.  4 

I 

18  48.  6 

I 

20  43.  2 

I 

22  36.  2 

I 

24  27.  2 

I 

26  16.  I 

I 

28  02.  7 

I 

29  46.  9 

I 

31  28.  2 

I 

33  06.  8 

I 

34  41-  9 

I 

36  13.  6 

I 

37  41-3 

i^ 

39  04-  9 

li 

40  23.  7 

1/ 

41  37-8 

I. 

42  46.  4 

I. 

43  49-  2 

I 

44  45-9 

I 

45  36-  0 

I 

46  19.  I 

i( 

46  55-  I 

i( 

47  23. 2 

i( 

47  43-  6 

I 

47  55-9 

I 

48  0. 0 

li 

04.  6 
05-9 

07-3 
08.  7 

10.  I 

"•5 
13.0 

14-5 

16.  I 

17.7 
19.4 
21.  2 
23.  o 
24.9 


26. 
29. 

31- 
ZZ- 
35- 
38. 


40.8 

43-5 
46.3 
49.2 

52.3 

55-4 


58. 
62. 

65- 
69. 
72. 
76. 


Alt. 


o  08. 1 
2  12.  4 
4  16.  o 

6  18.6 
8  20.  4 
10  21.  I 
12  20.  7 
14  18.  9 
16  15.9 

18  II.  3 

20  05.  I 

21  57.  I 
23  47-  2 

25  35-  I 
27  20.  8 

29  03.  8 

30  44-  I 
32  21.  4 

ZZ  55-  5 

35  25-8 

36  52-4 

38  14-  7 

39  32-4 

40  45.  2 

41  52.  6 

42  54-3 

43  50-0 

44  39-  I 

45  21.3 

45  56-  5 

46  24.  o 
46  44.  o 
46  56.0 


Az. 


13° 


Alt. 


104.  I 
105.4 
106.  7 

108.  I 
109.5 
no.  9 
112.  3 
113-8 
115-3 

116.  9 
118.  5 
120.  2 
122.  o 

123.8 
125.7 

127.7 

129.  8 

131-9 

134-2 

136.5 
38.9 

141-  5 
144.  2 
146.9 
149.8 
152.8 
155-9 

159.2 
162.  5 
165.9 
169.3 
172.9 
176.4 


47  o.  o  180.  o 


I  40.3 

3  43-3 


5 

7 

9 
II 


45 
46. 

46 
45 


13  43 
15  39 

17  ZZ 
19  26 
21  17 

23  06, 

24  53 
26  38 

28  20 

29  59 
31  35 
ZZ  08 
34  37 

36  03 

37  24 

38  40. 

39  52 

40  58, 


41 
42 


59 
53 


43  42 

44  23 

44  57 

45  24 
45  44 
45  56 


Az. 


106.3 

107.  6 

108.  9 
no.  3 
III.  7 

113.  I 

114.  6 

116.  I 

117.  7 

119- 3 

121.  o 

122.  8 
124.  6 
126.5 

128.5 
130.  6 
132-7 
134-9 
137-2 
139.6 

142.  2 
144.8 

147- 5 
150.4 

153-4 
156.4 

159.6 
162.8 
66.2 
169.  6 
173-  I 
176-5 


14° 


Alt. 


o    / 


46  o.  o 


180. 


I  08. 1 

3  IO-7 

5  12.  I 

7  12.  6 

9  12.  o 

II  10.  o 

13  06.9 

15  02.1 

16  56.  o 

18  48.  o 
20  38.  3 

22  26.  3 

23  12.  4 
25  55-  8 

27  36.  8 

29  14-  9 

30  50.  o 
32  21.  5 
ZZ   49-  7 

35  13-8 

36  ZZ-  7 

37  49-  o 

38  59-  4 

40  04.  6 

41  04.  I 
41  57-7 


42  44-9 

43  25.4 

43  59 

44  25 
44  44 
44  56 


Az. 


45  0.0 


107.  I 

108.  4 

109.  8 

111.  I 

112.  5 
114.  o 

115- 5 

117.  o 

118.  6 

120.  2 

121.  9 
123.  6 
125.4 
127-3 

129.3 

131- 3 
133-4 
135-6 
138.0 
140.3 

142.  8 

145-5 
148.  2 
151.  o 

153-9 
156.9 

160.  o 

163.  2 
166.5 
169.8 
173.2 

176.  6 


180.  o 


Hour 
Angle. 


h.  m. 


5  30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  decimation,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o          / 

0 

0       / 

0 

0              / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5 

20 

o  36.0 

108.0 

0  03.8 

108.8 

« 

5    20 

10 

2  37-9 

109.3 

2  05.  I 

no.  I 

I  32-2 

no.  9 

0  59-4 

III. 8 

0  26.  6 

112.  6 

10 

5 
4 

00 
50 
40 
30 
20 
10 

4  38.8 

638.5 
8  37.2 

10  34.  6 

12  30.  7 

14  25.  I 

no.  6 
112.  0 

II3-4 
114.  8 

116.  3 

117.  8 

4  05.3 
6  04.  4 

8  02.  4 

9  58.9 
II  54.3 
13  47-9 

111.  4 

112.  8 
114.  2 
115-6 

117.  I 

118.  6 

3  31.8 
5  30-1 
7  27-5 
9  23-1 
II  17.7 

13  10-5 

112.  2 

113.  6 

115.  0 

116.  4 

117.9 
119-4 

2  58.3 
4  55-9 
6  52.4 

8  47.3 
10  40.  9 
12  32.9 

113.  I 

114.  4 

115.  8 

117.  2 

118.  7 
120.  2 

2  24.7 
4  21.  6 

6  17-3 
8  II.  4 

10  04.  I 
"  55-2 

113.9 

115.  2 

116.  6 
118.0 

119.  5 
121.  0 

5    00 
4    50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

16  18.  I 

18  09.  I 

19  58.  6 

21  45-  7 
23  30.  6 

25  13-  I 

119-4 

121.  0 

122.  7 
124.4 
126.  2 
128.  I 

15  40-  0 
17  30-  I 
19  18.  5 

21  04.  7 

22  48.  6 
24  30.  0 

120.  2 

121.  8 

123-5 

125.2 

127.  0 
128.9 

15  01-7 

16  50.  9 

1838.3 
20  23.  4 

22  06.  4 

23  46.  8 

121.  0 

122.  6 
124.  2 
125.9 
127.7 
129.  6 

14  23.2 

16  II.  5 

17  58.0 
19  42.  I 
21  23.9 
23  03.  2 

121.  8 

123.4 

125.  0 

126.  7 
128.5 
130.4 

13  44-5 
15  31-9 
17  17-3 

19  00.  4 

20  41.  2 
22  19.  5 

122.  5 

124.  I 

125.8 

127-  5 

129.3 
131.  I 

4    00 
3    50 
40 
30 
20 
10 

3 
2 

00 
50 
40 
30 
20 
10 

26  52.  9 
28  29.  9 

30  03.  8 

31  34-2 

33  OI-2 

34  24.  I 

130.0 
132.0 
134-2 
136.4 

138.7 
141.  0 

26  08.  8 

27  44.  7 

29  17.  5 

30  46.  7 

32  12.  5 

33  34-  2 

130.8 
132.8 
134.9 
137.  I 
139.4 
141.  7 

25  24.  5 

26  59.  I 

28  30.  9 

29  59-  0 

31  23.5 

32  44.  I 

131- 5 
133-5 
135-6 
137-8 
140.  0 

142.3 

24  39.  8 

26  13.4 

27  44-4 

29  II.  0 

30  34.  4 

31  53-8 

132-3 
134.3 
136.3 
138.5 
140.  7 
143.0 

23  55- 0 

25  27.4 

26  57.0 

28  22.  7 

29  45.  0 
31  03.2 

133.0 
135.0 
137.0 

139.  I 
141.  3 
143-6 

3    00 
2    50 
40 
30 
20 
10 

3 
1 

00 
50 
40 
30 
20 
10 

35  42.9 

36  57- 0 

38  06.  3 

39  lo-  2 

40  08.  7 

41  01.  2 

143- 5 
146.  I 
148.8 
151.  6 
154.4 

157-3 

34  51- 8 

36  04.  8 

37  12.9 

38  15.8 

39  13-  3 

40  04.  8 

144.2 
146.7 

149-3 
152.  I 
154.9 
157-8 

34  00.  5 

35  12.3 

36  19.  4 

37  21.  2 

38  17.7 

39  08.  3 

144.8 

147.3 
149.9 
152.6 
155.4 
158.3 

33  09-0 

34  19-  8 

35  25-  7 

36  26.  5 

37  22.  0 

38  II.  7 

145.4 

147.9 
150.4 

153.  I 
155.8 

158.7 

32  17-4 

33  27-0 

34  31-8 

35  31-6 

36  26.  I 

37  14-9 

146.  0 
148.5 
151.  0 
153-6 
156.3 
159-1 

2    00 
1     50 
40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 
10 

41  47.  6 

42  27.4 

43  oo-  5 
43  26.  4 
43  45-  0 
43  56-  2 

160.  4 

163-5 
166.7 
170.  0 

173-3 
176.6 

40  50-  3 

41  29.4 

42  01.  7 
42  27.  0 
42  45.  4 
42  56.  4 

160.8 
163.  9 
167.  0 
170.  2 

173.  5 
176.7 

39  53.0 

40  31.  I 

41  02.  9 
41  27.  7 

41  45.  7 
41   56.  4 

161.  2 
164.  2 
167.3 
170.4 

173.  6 
176.  8 

38  55-  4 

39  32-9 

40  04.  0 
40  28.  3 
40  46.  2 
40  56.  4 

161.  6 
164.5 

167.5 
170.  6 

173.  7 
176.9 

37  57-9 

38  34-  6 

39  05-  I 
39  28.  9 
39  46.  5 
39  56.  5 

161.  9 
164.8 
167.8 
170.  8 

173.  8 
176.9 

1     00 
0    50 
40 
30 
20 
10 

0 

1 

00 

44     0. 0 

180.  0 

43     o-o 

180.  0 

42     0. 0 

180.  0 

41     0. 0 

180.  0 

40     0.  0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  risinEr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  scttinsc  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h<  m. 

5    00 
4    50 
40 
30 
20 
10 

I  51. 1 
3  47-2 

s  42.0 

7  35-3 
9  27.  2 

II  17.  2 

114.  8 
116.  I 

117- 5 
118.  9 
120.3 
121.  8 

I  17-5 
3  12.8 

5  06.8 

6  59.2 
8  50.2 

10  39.  4 

115.  6 

116.  9 

118.  3 

119.  7 

121.  I 

122.  6 

0  43-9 
2  38-3 
4  31-4 
6  23.  I 
8  13.  I 
10  01.  3 

116.  4 

117.  7 
119.  I 
120.5 
121.  9 
123-4 

0  10.  2 

2  03.8 

3  56-1 
5  46-7 
7  35-8 
9  23.1 

117.  2 

118.  5 

119.  9 

121.  3 

122.  7 
124.  2 

I  29.  2 
3  20.7 
5  10.4 
658.5 
8  44-9 

119.  4 

120.  7 
122.  I 

123-5 
124.9 

5    00 
4    50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

13  05.  7 

14  52.  2 
16  36.  6 

18  18.  7 

19  58.4 
21  35-6 

123-3 
124.9 
126.  6 
128.3 
130.0 
131.  8 

12  26.  8 

14  12.3 

15  55-7 
17  36.7 

19  15-4 

20  51.  s 

124.  I 

125-  7 
127.3 
129.  0 

130-7 
132-5 

II  47.  8 
13  32.2 

15  14.6 

16  54-  7 
18  32-3 
20  07.  2 

124.9 
126.  5 

128.  I 

129.  8 

131-5 
^33-3 

11  08.  6 

12  52.  I 

14  33-  4 

16  12.  3 

17  48.  9 
19  22.  7 

125-7 
127.3 

128.8 

130.5 
132.2 
134.0 

10  29.  3 

12  II.  7 

13  52-0 
IS  29.9 

17  05.4 

18  38.  I 

126.  4 
128.0 

129.5 
131.  2 

133-0 

134-7 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2     50 
40 
30 
20 
10 

23  10.  0 

24  41.  4 

26  09.  6 

27  34-3 

28  55.4 
30  12.  6 

133-7 

135-7 
137-7 
139.8 
142.  0 
144-3 

22  24.  8 

23  55-  I 

25  22.  2 

26  45-  7 

28  05.  7 

29  21.  7 

134-4 
136.4 
138.4 
140.4 
142.  6 
144.9 

21  39-4 

23  08.  6 

24  34-  5 

25  57- 0 

27  15.8 

28  30.  7 

135- I 
137- I 
139- I 
141.  I 

143-3 

145-5 

20  53-  7 

22  21.  8 

23  46.  6 

25  08.0 

26  25.  7 

27  39-  5 

135-8 

137-7 

139-7 

141-7 

143-9 
146.  I 

20  08.  0 

21  34-9 

22  58.  6 

24  18.  9 

25  35-5 

26  48.  2 

136-5 
138.4 
140.4 
142.4 

144-  5 
146.7 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

31  25.6 

32  34-  2 

33  37-9 

34  36.  7 
35"  30- 2 
36  18.  2 

146.  6 
149.0 

151-5 
154-  I 
156-7 
159-5 

30  33-  6 

31  41.  I 

32  43-  8 

33  41-  6 

34  34-  2 

35  21.2 

147.2 
149-6 
152.0 
154.6 
157-2 
159-9 

29  41-  5 

30  47-  9 

31  49-6 

32  46-4 

33  38-  I 

34  24-  3 

147-8 
150.  I 

152-5 
155-0 
157-6 
160.3 

28  49.  3 

29  54-  5 

30  55-  2 

31  51-1 

32  41-8 

33  27-  2 

148.3 

150.6 

153-0 

155-5 
158.0 

160.  6 

27  56-9 

29  01.  2 

30  00.  8 

30  55-  7 

31  45-6 

32  30-2 

148.9 
151.  2 

153-5 
155-9 
158.4 
161.  0 

2    00 
1    50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

37  00.  2 

37  36-  3 

38  06.  2 
38  29.  6 
38  46.  5 
38  56.  7 

162.3 
165.  I 
168.0 
171.  0 
174.0 
177.0 

36  02.  6 

36  37-9 

37  07-3 
37  30-  2 

37  46.  7 
37  56-7 

162.  6 

165.4 
168.3 
171.  2 

174.  I 
177.  I 

35  04-  9 

35  39-  7 

36  08.  3 
36  30.  8 
36  47.  0 
36  56-  7 

163.0 

165-7 
168.5 

171-3 

174.2 

177.  I 

34  07.  I 

34  41-  2 

35  09-  3 
35  3^-3 
35  47-  2 
35  56-  8 

163-3 
166.  0 

168.7 
171- 5 
174-3 
177.2 

33  09-3 

33  42-7 

34  10-3 
34  31-  9 
34  47-  5 
34  56.  9 

163.6 

166.3 
168.9 
171.  7 
174.4 
177.2 

1    00 
0    50 
40 
30 
20 
10 

0     00 

39     o-o 

180.  0 

38     0.0 

180.  0 

37     o-o 

1 80.  0 

36     0.0 

180.  0 

35     0.  0    180.  0 

0    00 

►        In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

1 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Alt. 

Az. 

Alt. 

Az. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    10 

0  00.  2 

85-3 

6     10 

6    00 

o  oo.  o 

go.  0 

0  31-8 

89.2 

I  03.6 

88.  3 

I  35-4 

87-5 

2  07.  I 

86.6 

6    00 

5    50 

2    07.3 

91-3 

2  39.0 

90-  5 

3  10.8 

89.6 

3  42.5 

88.8 

4  14-  I 

87-9 

5    50 

40 

4  14-4 

92.7 

4  46.2 

91.8 

5  18.0 

91.0 

5  49-7 

90.  I 

6  21.3 

89-3 

40 

30 

6  21.3 

94.0 

6  53-2 

93-1 

7  25.1 

92-3 

7  56-9 

91.4 

8  28.  5 

90.  6 

30 

20 

8  28.1 

95-3 

9  00.3 

94-5 

9  32.3 

93-6 

10  04.  2 

92.8 

10  35.8 

91.9 

20 

10 

10  34-  7 

96.7 

II  06.  9 

95-8 

II  38.9 

94-9 

12  II.  I 

94.1 

12  42.  8 

93-2 

10 

5    00 

12  40.  7 

98.  I 

13  13-2 

97-2 

13  45-  6 

96-3 

14  17.8 

95-5 

14  49.  7 

94-6 

5    00 

4    50 

14  46.  5 

99-5 

15  19.2 

98.6 

15  51-8 

97-7 

16  24.  2 

96-9 

16  56.4 

96.0 

4    50 

40 

16  51.6 

100.  9 

17  24.  8 

100.  0 

17  57-6 

99-2 

18  30.  3 

98-3 

19  02.  7 

97-4 

40 

30 

18  56-  3 

102.  4 

19  29.  7 

lOI.  5 

20  02.  9 

100.  6 

20  35-  9 

99-7 

21  08.  6 

98.8 

30 

30 

21  00.  I 

103.9 

21  34.  I 

103.0 

22  07.  7 

102.  I 

22  41.  I 

lOI.  2 

23  14.  I 

100.3 

20 

10 

23  03.  I 

105.4 

23  37-6 

104-  5 

24  II.  6 

103.6 

24  45-  4 

102.  7 

25  18.8 

loi.  8 

10 

4    00 

25  05-4 

107.  0 

25  40.3 

106.  I 

26  14.  9 

10:;.  2 

26  49.  2 

104.3 

27  23.  I 

103.4 

4    00 

3    50 

27  06.  s 

108.  7 

27  41-9 

107.8 

28  17.  I 

106.8 

28  51.9 

105.9 

29  26.3 

105.0 

3    50 

40 

29  06.  4 

no.  4 

29  42.  6 

109.4 

30  18.4 

108.  5 

30  53-  8 

107.  6 

31  28.8 

106.  7 

40 

30 

31  04.9 

112.  2 

31  41-8 

III.  2 

32  18.2 

no.  3 

32  54-4 

109.4 

33  30.  I 

108.  4 

30 

20 

33  OI-9 

114.  0 

33  39-  7 

113.  I 

34  17-0 

112.  I 

34  53-9 

III.  I 

35  30-3 

no.  2 

20 

10 

34  57-  3 

115- 9 

35  35-8 

115.  0 

36  14.0 

114.  0 

36  51-8 

113.  0 

37  28.8 

112.  I 

10 

3    00 

36  so.  7 

117.  9 

37  30-  2 

117.  0 

38  09.  3 

116.  0 

38  47-  9 

115.  0 

39  26.0 

114.  0 

3    00 

2    50 

38  42.0 

120.  I 

39  22.5 

119.  I 

40  02.  5 

118.  I 

40  42.  2 

117.  I 

41  21.  I 

116.  I 

2    50 

40 

40  30.  9 

122.3 

41  12.  5 

121.  3 

41  53-6 

120.  4 

42  34-3 

119.  4 

43   14-3 

118.  3 

40 

30 

42   17.  0 

124.  6 

42   59.8 

123-7 

43  42.  0 

122.  7 

44  23.  8 

121.  7 

45  04-9 

120.  7 

30 

20 

44  00.  I 

127.  I 

44  44-  I 

126.  2 

45  27-  6 

125.  2 

46  10.  6 

124.  2 

46  53-0 

123.2 

20 

10 

45  39-  7 

129.8 

46  24.  9 

128.8 

47  09.  8 

127.9 

47  54-0 

126.  9 

48  37-  8 

125.8 

10 

2    00 

47  15-6 

132.6 

48  02.  2 

131.  6 

48  48.  3 

130-7 

49  34-  0 

129.7 

50  19.  I 

128.6 

2    00 

1    50 

48  47.  0 

135-6 

49  35-  I 

134.6 

50  22.  6 

^33-  6 

51  09.8 

132-7 

51  56-4 

131.  6 

1    50 

40 

50  13-  6 

138.7 

51  03.  I 

137-8 

51  52-2 

136.8 

52  40.  9 

135-9 

52  29.0 

134-9 

40 

30 

51  34-  8 

142.  0 

52  25.9 

141.  I 

53  16.5 

140.3 

54  06.  8 

139-4 

54  56-4 

138.4 

30 

20 

52  5°-  I 

145-5 

53  42.  6 

144.  7 

54  34-  7 

143-9 

55  26.  6 

143.  0 

56  17-9 

142.  I 

20 

10 

53  58.6 

149-3 

54  52-  6 

14S.  5 

55  46.  2 

147-7 

56  39-  6 

146.9 

57  32-5 

146.  0 

10 

1    00 

55  oo-  0 

153-2 

55  55-3 

152-5 

56  50-4 

151.  8 

57  45-3 

151.  0 

58  39-  9 

150.2 

1     00 

0    50 

55  53-3 

157-3 

56  49-  9 

156-7 

57  46.  2 

156.  I 

58  42.  5 

155-4 

59  38.  6 

154-7 

0    50 

40 

56  38.  0 

161.  6 

57  35-7 

161.  I 

58  33-  4 

160.  6 

59  30.  9 

160.  0 

60  28.  2 

159.4 

40 

30 

57  13-4 

166.  0 

58  12.  0 

165-7 

59  10.8 

165.  3 

60  09.  4 

164.  9 

61  07.  6 

164.4 

30 

20 

57  39-  I 

170.  6 

58  38.  6 

170.4 

59  38-  0 

170.  I 

60  37.  4 

169.8 

61  36-  7 

169.5 

20 

10 

57  54-8 

175-3 

58  54-  7 

175-2 

59  54-4 

175-0 

60  54.3 

174.9 

61  54.  I 

174-7 

10 

0    00 

58     0.0 

180.  0 

59     0-0 

180.  0 

60     0. 0 

180.  0 

61     0. 0 

iSo.  0 

62     0. 0 

I  So.  0 

0    00 

In  North  declination,  wlien  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sontli  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from.  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    SO 

0  01.  9 

80.6 

0  34- 0 

79-7 

6    20 

10 

0  32.2 

84.4 

I  04.  0 

83.6 

I  35-8 

82.  7 

2  07.  6 

81.9 

2  39-4 

81.0 

10 

6    00 

2  38  8 

85-7 

3  lo-S 

84.9 

3    42-2 

84.  I 

4  13-8 

83.2 

4  45-3 

82.4 

6    00 

5    50 

4  45-8 

87.0 

5  17-4 

86.2 

5  48.9 

85-4 

6  20.  2 

84.5 

6  51-5 

83-7 

5    50 

40 

6  52.9 

88.4 

7  24-3 

87-5 

7  55-7 

86.7 

8  27.0 

8c.  8 

8  58.2 

84.9 

40 

30 

9  00.  0 

89.7 

9  31-5 

88.8 

10  02.  7 

88.0 

10  33-9 

87.1 

II  04.  9 

86.2 

30 

30 

II  07.4 

91.  0 

II  38.8 

90.  2 

12  10.  0 

89-3 

12  41.  I 

88.4 

13  12.0 

87-5 

20 

10 

13  14-4 

92-3 

13  45-9 

91-5 

14  17.2 

90.  6 

14  48.  3 

89.7 

15  19-  I 

88.8 

10 

5    00 

15  21.5 

93-7 

15  53-0 

92.9 

16  24.  4 

92.  0 

16  55-  5 

91.  I 

17  26.  4 

90.  2 

5    00 

4    50 

17  28.3 

95-1 

18  00.  0 

94.  2 

18  31.4 

93-3 

19  02.  6 

92.4 

19  33-  5 

91-5 

4    50 

40 

19  34-  9 

96-5 

20  06.  7 

95.  6 

20  38.  3 

94-7 

21  09.  6 

93-8 

21  40.  6 

92.8 

40 

30 

21  41.  0 

97-9 

22  13.  2 

97.0 

22  44.9 

96.  I 

23  16.  4 

95-2 

23  47-  5 

94.2 

30 

20 

23  46.  8 

99.4 

24  19.  2 

98-5 

24  51-3 

97-5 

25  23-0 

96.6 

25  54-4 

95-7 

20 

10 

25  51-9 

100.  9 

26  24.  8 

TOO.  0 

26  57. 1 

99.0 

27  29.  I 

98.  I 

28  00.  7 

97-1 

10 

4    00 

27  56-6 

102.  4 

28  29.  8 

loi.  5 

29  02.  5 

100.  5 

29  34-  8 

99.6 

30  06.  7 

98.6 

4    00 

3    50 

30  00.  6 

104.  0 

30  34-  I 

103. 1 

31  07.2 

102.  I 

31  40.  0 

lOI.  I 

32  12.3 

100.  I 

3    50 

40 

32  03-3 

105-7 

32  37-  5 

104.  7 

33  II- 2 

103-7 

33  44-4 

102.  7 

34  17-2 

loi.  7 

40 

30 

34  05.  3 

107.4 

34  40.  r 

106.  4 

35  14-4 

105.4 

35  48.  2 

104.4 

36  21.4 

103.4 

30 

20 

36  06.  2 

109.  2 

36  41-6 

loS.  2 

37  16.  5 

107.  2 

37  50.  8 

106.  I 

38  24.  6 

105.  I 

20 

10 

38  05.  6 

III.  I 

38  41-8 

no.  0 

39  17-3 

109.  0 

39  52-  5 

108.0 

40  27.  0 

106.  9 

10 

3    00 

40  03.  5 

113.  0 

40  40.  5 

112.  0 

41   17.0 

no.  9 

41  52.8 

109.9 

42  28.  0 

108.8 

3    00 

2    50 

41  59.6 

115.1 

42  37.  6 

114.  I 

43   14-9 

113.  0 

43  51-6 

III.  9 

44  27.  6 

no.  8 

2    50 

40 

43  53-8 

II7-3 

44  32-8 

116.  2 

45  II-  I 

115- I 

45  48.  8 

114.  0 

46  25.8 

112.  9 

40 

30 

45  45-  6 

119.  6 

46  25.  6 

118.  5 

47  05-  I 

117.  4 

47  43-  9 

116.  3 

48  22.  0 

115.  2 

30 

20 

47  34-  8 

122.  I 

48  16.  I 

121.  0 

48  56.  8 

119- 9 

49  36-  7 

118.  8 

50  15-9 

117.  6 

20 

10 

49  21.  0 

124.  8 

50  03-  5 

123.7 

50  45-  4 

122.  5 

51  26.  8 

121.  4 

52  07.3 

120.  2 

10 

2    00 

51  03-  7 

127.  6 

51  47-  7 

126.5 

52  31-  I 

125-4 

53  13-8 

124.  2 

53  55-7 

123.0 

2    00 

1    50 

52  42.  4 

130.6 

53  27-9 

129-  5 

54  12.  7 

128.4 

54  56-  9 

127.  2 

55  40.  5 

126.  0 

1     50 

40 

54  16.  6 

133-9 

55  03-  7 

132.8 

55  5°-  2 

131- 7 

56  36.  0 

130-5 

57  21.2 

129.3 

40 

30 

55  45-6 

137-4 

56  34-  5 

136-3 

57  22. 5 

135-2 

58    ID.  2 

134.  0 

58  57-  I 

132.8 

30 

20 

57  08.  8 

141.  I 

57  59-3 

140.  I 

58  49-  3 

139.0 

59  38.  6 

137-9 

60  27.  4 

136.7 

20 

10 

58  25.  I 

145- I 

59  17-4 

144.2 

60  09.  0 

143.2 

61  00.  4 

142.  I 

61  51.  I 

141.  0 

10 

1    00 

59  34-  I 

149.4 

60  27.  9 

148.5 

61  21.5 

147.6 

62   14.  6 

146.  6 

63  07.  2 

145.6 

1    00 

0    50 

60  34.  4 

154.  0 

61  30.  0 

153-2 

62  25.  0 

152-4 

63  20.  0 

151- 5 

64  14-  5 

150-  5 

0    50 

40 

61  25.  4 

158.8 

62  22.  4 

158.2 

63  19-  2 

157-  5 

64  15.  8 

156-  7 

65  12.  I 

155-  9 

40 

30 

62  06.  0 

163.9 

63  04.  4 

163-3 

64  02.  4 

162.  8 

65  00.  3 

162.  2 

65  58.  2 

161.  6 

30 

20 

62  35-  9 

169.  2 

63  35-  I 

168.8 

64  34.  2 

168.4 

65  33-  2 

168.0 

66  32.  2 

167-5 

20 

10 

62  53-9 

174.6 

63  53-  7 

174.4 

64  53-  5 

174.  2 

65  53-3 

174.0 

66  53.  0 

173-8 

10 

0    00 

63     0. 0 

180.  0 

64     0. 0 

180.  0 

65     0.0 

180.  0 

66     0. 0 

180.  0 

67     0. 0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0        r 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6     30 

0  06.  6 

75-9 

0  39-  I 

75-1 

I   II.  6 

74-2 

6 

30 

20 

I  o6.  I 

78.9 

I  38.1 

78.0 

2  10.  2 

77.2 

2  42.3 

76.4 

3  14-3 

75-5 

20 

10 

3    II-  2 

80.  2 

3  42.9 

79-3 

4  14-7 

78-5 

4  46.  2 

77.6 

5  17-8 

76.8 

10 

6    00 

5  i6.8 

81.  5 

5  48.2 

80.6 

6  19.5 

79-8 

6  50.8 

78.9 

7  21.9 

78.1 

6 

00 

5    50 

7  22.9 

82.8 

7  53-9 

81.9 

8  25.0 

81. 1 

8  55-9 

80.2 

9  26.8 

79-3 

5 

50 

10 

9  29.  2 

84.  I 

10  00.  I 

83.2 

10  30.  8 

82.4 

II  01.  4 

81.5 

II  31.9 

80.6 

40 

30 

II  35-8 

85-4 

12  06.  5 

84-5 

12  37.  I 

83.6 

13  07.4 

82.7 

13  37-  7 

81.8 

30 

20 

13  42.  7 

86.7 

14  13-3 

85.8 

14  43-  6 

84.9 

15  13-8 

84.0 

15  43-  7 

83.1 

20 

10 

15  49.  8 

88.0 

16  20.  2 

87.1 

16  50.  6 

86.2 

17  20.  5 

85-3 

17  50.  I 

84-3 

10 

5     00 

17  57- 0 

89-3 

18  27.3 

88.  4 

18  57-4 

87.4 

19  27-3 

86.5 

19  56.  8 

85-6 

5 

00 

4     50 

20  04.  2 

90.  6 

20  34-  5 

89.7 

21  04.  8 

88.7 

21  34.4 

87.8 

22  03.  8 

86.9 

4 

50 

40 

22  11.3 

91.9 

22  41.  8 

91.  0 

23  II.  8 

90.  I 

23  41-  5 

89.  I 

24  10.  9 

88.2 

40 

30 

24  18.3 

93-3 

24  48.  8 

92-3 

25  19-0 

91-4 

25  48.  8 

90.4 

26  18.4 

89-5 

30 

20 

26  25.3 

94-7 

26  55-  9 

93-7 

27  26.  I 

92.8 

27  55-9 

91.8 

28  25.3 

90.8 

20 

10 

28  32.  0 

96.  I 

29  02.  7 

95-1 

29  33-  2 

94.2 

30  02.  9 

93-2 

30  32-4 

92.  I 

10 

4     00 

30  38.  2 

97.6 

31  09-3 

96.6 

31  39-8 

95-6 

32  09.9 

94.  6 

32  39-  5 

93-5 

4 

00 

3    50 

32  44-  2 

99.1 

33  15-3 

98.  I 

33  46.3 

97-1 

34  16.  7 

96.  0 

34  46.  3 

95- 0 

3 

50 

40 

34  49-  4 

100.  7 

35  21.  I 

99-6 

35  52-3 

98.6 

36  22.  9 

97-5 

36  52-  9 

96.4 

40 

30 

36  54-  I 

102.3 

37  26.  2 

lOI.  2 

37  57-8 

100.  2 

38  28.  8 

99-1 

38  59-  I 

98.0 

30 

20 

38  57-  9 

104.  0 

39  30-  7 

102.  9 

40  02.  7 

loi.  8 

40  34.  I 

100.  7 

41  04.  9 

99-6 

20 

10 

41  00.  8 

105.8 

41  34-  I 

104.  7 

42  06.  8 

103.6 

42  38.  8 

102.  4 

43  lo-  0 

101.3 

10 

3     00 

43  02.  7 

107.7 

43  36.  7 

106.5 

44  09.9 

105.4 

44  42.  4 

104.2 

45  14-3 

103.0 

3 

00 

2     50 

45  03-  2 

109.  6 

45  38-  0 

108.  s 

46  12.  0 

107.3 

46  45.  2 

106.  I 

47  17-8 

104.9 

2 

50 

40 

47  02.  2 

III.  7 

47  37-  9 

1 10.  6 

48  12.  7 

109.4 

48  46.  8 

108.  I 

49  20.  I 

106.8 

40 

30 

48  59-  3 

114.  0 

49  36-  2 

112.8 

50  12.  0 

III.  6 

50  47-  0 

no.  3 

51  21.  2 

109.  0 

30 

20 

50  54-  S 

116.  4 

51  32-3 

115.  I 

52  09.  2 

113- 9 

52  45-3 

112.  6 

53  20.  6 

III.  2 

20 

10 

52  47-  I 

119.  0 

53  26.3 

117- 7 

54  04.  4 

116.  4 

54  41-  8 

115.  I 

55  18.2 

113- 7 

10 

2     00 

54  37-  0 

121.  8 

55  17-  5 

120.5 

55  57-  0 

119.  I 

56  35-  7 

117.  7 

57  13-  5 

116.  3 

2 

00 

1     50 

56  23.  4 

124.8 

57  05.  4 

123-5 

57  46.  6 

122.  I 

58  26.  9 

120.  7 

59  06.  I 

119- 3 

1 

50 

40 

58  05.  7 

128.  I 

58  49-  5 

126.8 

59  32.3 

125.4 

60  14.  2 

124.  0 

60  55.  3 

122.  5 

40 

30 

59  43-  4 

131.  6 

60  28.  9 

130.3 

61  13.9 

129.  0 

61  57-  7 

127-  S 

62  40.  5 

126.  0 

30 

20 

61   15.6 

135-5 

62  03.  I 

134-2 

62  49.  8 

132.9 

63  35-  7 

131- 5 

64  20.  8 

130.0 

20 

10 

62  41.3 

139.8 

63  3°-  8 

138.5 

64  19.  8 

137-2 

65  08.  0 

135-8 

65  55- 0 

134-4 

10 

1     00 

63  59-5 

144-5 

64  51.  2 

143.  3 

65  42.  2 

142.  0 

66  32.  5 

140.  7 

67  22.3 

139-3 

1 

00 

0     50 

65  08.  7 

149- 5 

66  02.  7 

148.4 

66  55.  8 

147-3 

67  48.  7 

146.  0 

68  40.  8 

144.7 

0 

50 

40 

66  08.  I 

155-0 

67  03.  9 

154.  I 

67  59-  2 

153-1 

68  54.  I 

152.0 

69  48.  6 

150.8 

40 

30 

66  56.  0 

160.  9 

67  53-  4 

160.  I 

68  50.  6 

159-3 

69  47.  8 

158.4 

70  44-2 

157-4 

30 

20 

67  31.2 

167.  0 

68  30.  0 

166.5 

69  28.  6 

165.9 

70  27.  3 

165-3 

71  25.7 

164.  6 

20 

10 

67  52.  7 

173-5 

68  52.  4 

173.2 

69  52.  I 

172-9 

70  51-  7 

172.  6 

71  51-3 

172.  2 

10 

0    00 

68     0.0 

180.  0 

69    0. 0 

180.  0 

70     0.  0 

180.  0 

71     0. 0 

180.  0 

72     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risinc  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6  40 
30 
SO 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
30 
10 

4  00 
3  50 
40 
30 
20 
10 


3 
2 


00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


15° 


Alt. 


Az. 


16° 


Alt. 


I  44.0 
3  46.2 
5  49-2 


7  S3- 

9  57- 
12  02. 

14  07. 

16  13. 


18  19.  7 

20  26.  I 
22  33.0 
24  40.  o 
26  47.  o 
28  54.  2 
31  01.  4 

33  08.  7 
35  15- 6 
37  22.4 
39  28.  8 
41  35- o 
43  40.  7 

45  45-  4 
47  49-  5 
49  52.  6 
51  54-  5 
53  54-9 
55  53-8 

57  50-4 
59  44-  4 
61  35-4 
63  22.  4 

65  04.  9 

66  41.  5 


68  II.  2 

69  32.  o 

70  42.  7 

71  40.  7 

72  24.  o 

72  50- 9 


73-4 
74-7 
75-9 

77.2 
78-5 
79-7 
80.9 
82.  2 
83.4 

84-7 

85- 9 

87.  2 

88.  5 
89.8 
91.  I 

92-5 
93-9 
95-3 
96.8 

98.4 
100.  I 

loi.  8 
103.  6 

105-  5 
107.  6 
109.  8 
112.  2 

114.9 
117.  7 
120.  9 
124.  4 
128.  4 
132.8 

137-7 
M3-3 
149-  5 
156-4 
163.8 
171.  8 


73     0.0 


Az. 


o  15-6 
2  16.  4 
4  18. 1 
6  20.  7 


8  23.9 
10  27.  8 
12  32.  4 

14  37-4 
16  42 


17= 


Alt. 


18  48.  8 

20  55-  I 
23  01.  8 

25  08.  6 

26  15.  6 
29  22.  7 
31  29.9 

33  37-  2 
35  44-  I 
37  51-  2 
39  57-9 

43  04.  3 

44  10.  2 

46  15.  6 
48  20.  6 
50  24.  I 
52  26.  9 
54  28.  2 
56  28.  2 

58  26.  o 
60  21.  5 
62  14.  2 

64  03.  2 

65  47-  8 

67  26.  8 

68  59.0 

70  22.  8 

71  35-9 

72  36.  8 

73  22.  o 
73  50-4 


180.  o 


71.  2 

72-5 
73-8 
75-0 

76.3 
77-6 
78.8 
80.0 
81.3 
82.5 

83-7 
84.9 
86.2 

87-5 
88.8 
90.  I 

91-5 
92.8 

94.  2 

95-7 
97-2 
98.8 

100.  s 
102.3 
104.  2 
106.  2 
108.  4 
no.  8 

116.  I 

119- 3 
122.  8 

126.  7 
131.  I 

136.  I 
141.  7 
148.  I 
155-2 
163.  o 

171-  3 


Az. 


o  48.6 
2  41-  4 
4  50.0 
6  52.0 

8  54-8 
10  58.  2 
13  02.  4 
15  07.0 
17  12.  2 
19  17.  8 

21  23.  8 
23  30-  I 
25  36-9 
17  43-  7 
29  50-  7 
31  57-8 

34  05.  2 
36  12.4 
38  19.4 
40  26.  2 
42  33-0 
44  39-  2 

46  45-  o 
48  50-  3 
50  54-  7 
52  58-3 
55  oo-  5 
57  01.  7 

59  00.  6 

60  57.  7 
62  51.  8 
64  42.  8 
66  29.  5 

68  II.  o 

69  45-  8 

71  12.  5 

72  28.  5 

73  32-0 

74  19-9 
74  49-  8 


74     o.  o    180.  o 


18° 


Alt. 


o  / 


70.4 
71.7 
73-0 

74-  2 

75-5 

76.7 

77-9 
79.  I 

80.4 

81.6 

82.8 
84.0 

85-3 
86.  5 

87.8 
89.  I 

90.4 
91.7 

93-  I 
94.  6 
96.  I 
97-6 

99-3 

101.  o 

102.  9 
104.  8 
106.  9 
109.3 

III.  8 

114-  5 
117.  6 
121.  o 
124.9 
129.3 

134-3 
140.  o 
146.5 

153-9 
162.  o 

170.8 


75     o-o 


Az. 


I  21.  6 

3  21.  I 
5  21.8 
7  23-2 

9  25- 5 
II  28.  5 

13  32.  I 
15  36.  4 

17  41.  2 

19  46.  5 

21  52.  2 

23  58-3 
26  04.  7 

18  II.  4 
30  18.  3 
32  25.3 

34  32-  6 
36  39-  8 
38  46.  9 
40  54.  o 

43  00-  9 
45  07-  6 

47  13-6 

49  19-  4 

51  24.  4 

53  28.  7 

55  31-7 

57  33-  8 

59  34-  o 
61  32-  7 
63  28.3 
65  21.  2 

67  10.  o 

68  54.  2 

70  31-7 

72  01.  4 

73  20.  6 

74  27.0 

75  17-6 
75  49-  2 


19° 


Alt. 


180.  o 


69-5 

70.8 
72.  I 

73-3 

74-6 
75-8 
77.0 
78.  2 

79-4 
80.6 

81.8 

83.0 

84.3 

85-5 
86.7 

88.0 

89-3 
90.  6 
92.  o 
93-4 
94-9 
96.4 

98.0 

99-7 
loi.  5 
103.4 

105-5 
107.7 

no.  I 
112.  8 

115- 9 
119.  2 
123.  I 
127.4 

132.4 
138.  2 
144.8 

152-4 
161.  o 

170-3 


76     o.  o 
I 


Az. 


180.  o 


Hour 
Angle. 


I  54.6 
3  53-3 
5  53-6 
7  54.3 

9  56-  I 
II  58.  5 
14  01.  7 
16  05.  5 
18  09.  9 
20  14.  8 

22  20.  2 
24  25.9 
26  32.  2 
28  38.  6 
30  45-  4 
32  52-3 

34  59-  5 
37  06.  6 
39  13-8 
41  21.  o 
43  28.  I 
45  34-  9 

47  41-  4 
49  47-  5 
51  53-  I 
53  57-9 
56  01.  9 
58  04-  9 

60  06.  3 
62  06.  o 

64  03.  5 

65  58-  I 
67  49-  3 
69  35-  5 

71  16.  4 

72  49.  o 

74  II- 9 

75  21-  2 

76  14.8 
76  48.  4 


h.  m. 


7    0.0 


/  / 


1    00 

0    50 

40 


180.  o 


0     00 


in  North  declination,  when  the  star  is  rising  or  East  of  the  mend>ar^^^^^^^  N-^|^  ^°  ^-^•• 

and  when  the  star  is  setting  or  West  of  the  P.^^dian  the  tab,ul^  d  t^^^^^^^  ^^^  ^^^^^^^^  ^^^^  ^^^^  ^^  ^^^. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

7  00 

0  17.3 

62.8 

0  51-  7 

62.  0 

7 

00 

6  50 

o  30.  I 

66.6 

I  03.8 

65-7 

I  37-3 

64.  9 

2  10.  9 

64.1 

2  44-  5 

63.  2 

6 

50 

iO 

2  27.4 

67.9 

3  00.  4 

67.  0 

3  33-2 

66.2 

4  06.  I 

65- 4 

4  38.9 

64-  5 

40 

30 

4  25.7 

69.  2 

4  56.8 

68.3 

5  30.  I 

67.4 

6  02.  I 

66.6 

6  34.  2 

65-7 

30 

20 

6  25.2 

70.  4 

6  57-  I 

69-5 

7  28.  2 

68.7 

7  59-6 

67.8 

8  30.8 

67.  0 

20 

10 

8  25-3 

71.6 

8  56.3 

70.7 

9  27.  I 

69.9 

9  57-7 

69.  0 

10  28.  2 

68.2 

10 

6  00 

10  26.  6 

72.9 

10  56.  9 

72.0 

II  27.  I 

71- I 

II  57-  I 

70.  2 

12  26.  9 

69-3 

6 

00 

5    50 

12  28.  3 

74- 0 

12  58.2 

73-2 

13  27.7 

72-3 

13  57-0 

71.4 

14  26.  2 

70.5 

5 

50 

40 

14  31-  I 

75-2 

15  00.  3 

74-3 

15  29.3 

73-4 

15  58-  I 

72.5 

16  26.  6 

71.  6 

40 

30 

16  34.  4 

76.4 

17  03.  I 

75-5 

17  31-5 

74-6 

17  59-7 

73-  7 

18  27.  7 

72.7 

30 

20 

18  38.  4 

77.6 

19  06.  6 

76.7 

19  34-  5 

75-7 

20  02.  I 

74-8 

20  29.  4 

73-8 

20 

10 

20  42.  9 

78.7 

21  10.  7 

77.8 

21  38.  2 

76.8 

22  05.  2 

75-9 

22  32.  0 

74-9 

10 

5  00 

22  47.  9 

79-9 

23  15-3 

79- 0 

23  42.  2 

78.0 

24  08.  9 

77-0 

24  35-  I 

76.  0 

5 

00 

4  50 

24  53-  3 

81.  I 

25  20.  3 

80.  I 

25  46.  9 

79.  I 

26  13.  I 

78.1 

26  38.  8 

77-1 

4 

50 

40 

26  59.  2 

82.3 

27  25.9 

81.3 

27  52.  I 

80.3 

28  17.8 

79.  2 

28  43.  I 

78.2 

40 

30 

29  05.  5 

^^•5 

29  31-8 

82.4 

29  57-6 

81.4 

30  23.  0 

80.3 

30  47-  9 

79-3 

30 

20 

31  II.  9 

84.7 

31  38.  0 

83-6 

32  03.  5 

82.5 

32  28.  6 

81-5 

32  53- 0 

80.4 

20 

10 

33  18.  7 

85-9 

33   44-7 

84.8 

34  09.  8 

83-7 

34  34-  6 

82.  6 

34  58.  7 

81.5 

10 

4  00 

35  25.7 

87.1 

35  51-4 

86.0 

36  16.  5 

84.9 

36  40.  9 

83-7 

37  04-  7 

82  6 

4 

00 

3  50 

37  32.  7 

88.4 

37  58.3 

87.2 

38  23.  2 

86.  I 

38  47-  4 

84.9 

39  10-9 

83-7 

3 

50 

40 

39  40.  0 

89.7 

40  05.  5 

88.5 

40  30.  2 

87-3 

40  54.3 

86.  I 

41  17-  5 

84.9 

40 

30 

41  47-  2 

91.  0 

42  12.  7 

89.8 

42  37-  4 

88.5 

43  01-  2 

87-3 

43  24.3 

86.  I 

30 

20 

43  54-  4 

92.4 

44  19-  9 

91.  I 

44  44-  6 

89.8 

45  08.  4 

88.5 

45  31-  3 

87-3 

20 

10 

46  01.  4 

93-8 

46  27.  0 

92.5 

46  51.  7 

91.  2 

47  15-6 

89.8 

47  38.  4 

88.5 

10 

3  00 

48  08.  2 

95-3 

48  34-  0 

94- 0 

48  58.  9 

92.  6 

49  22.  8 

91.  2 

49  45-  6 

89.8 

3 

00 

2  50 

50  14.  6 

96.9 

50  40.  8 

95-5 

51  05.  9 

94.  I 

51  29.9 

92.  6 

51  52-  7 

91.  2 

2 

50 

40 

52  20.  7 

98.6 

52  47-  2 

97-  I 

53  12.  7 

95-6 

53  37-0 

94.  I 

54  00.  0 

92.  6 

40 

30 

54  26.  I 

100.  4 

54  53-  I 

98.9 

55  19-  I 

97-3 

55  43-  6 

95-7 

56  06.  9 

94.  I 

30 

20 

56  30.  8 

102.  3 

56  58.  5 

100.  7 

57  25.0 

99-  I 

57  50-  I 

97-4 

58  13.  8 

95-7 

20 

10 

58  34.  6 

104.  4 

59  03.  I 

102.  7 

59  30-  2 

lOI.  0 

59  55-  9 

99-2 

60  20.  I 

97-4 

10 

2  00 

60  37.  I 

106.  7 

61  06.  5 

104.9 

61  34.  6 

103.  I 

62  01.  2 

loi.  2 

62  26.  0 

99-3 

2 

00 

1  50 

62  38.  I 

109.3 

63  08.  7 

107.4 

63  37-  9 

105.  4 

64  05.  4 

103.4 

64  31-  0 

lOI.  3 

1 

50 

40 

64  37-  I 

112.  I 

65  09.  I 

no.  I 

65  39-  7 

108.  I 

66  08.  6 

105.9 

66  35-  3 

103-  7 

40 

30 

66  33.  6 

115-3 

67  07.4 

113.  2 

67  39-  5 

III.  0 

68  10.  0 

108.  7 

68  38.  I 

106.3 

30 

20 

68  26.  7 

119.  0 

69  02.  6 

116.  7 

69  36.  9 

114.  4 

70  09.  3 

III.  9 

70  39-  3 

109.4 

20 

10 

70  15-  7 

123.2 

70  54-  2 

120.  8 

71  31-0 

1x8.  4 

72  05.  5 

115.8 

72  38.  0 

113-0 

10 

1  00 

71  59-  2 

128.  I 

72  40.  5 

125-7 

73  20.  3 

123.  2 

73  58-  I 

120.  4 

74  33-  I 

"7-4 

1 

00 

0  50 

73  35- 0 

133-  9 

74  20.  2 

131- 5 

75  03-0 

128.  9 

75  44-  2 

126.  0 

76  23.  0 

122.  9 

0 

50 

40 

75  01.6 

140.  8 

75  49-  9 

138.4 

76  37.  2 

135-9 

77  22.  7 

132.9 

78  05.  5 

129.  7 

40 

30 

76  14.  7 

148.9 

77  07.  2 

146.  7 

77  59- 0 

144-  5 

78  48.  7 

141.  7 

79  37-2 

138.6 

30 

20 

77  II- 5 

158.  3 

78  07.  6 

156.6 

79  03-  4 

154-8 

79  58.  3 

152.  6 

80  52.  0 

149-9 

20 

10 

77  47-  6 

168.8 

78  46.  6 

167.9 

79  45-  3 

166.8 

80  43-  9 

165.6 

81  42.  I 

164.  0 

10 

0  00 

78  0.  0 

180.  0 

79  0.  0  180.  0 

80  0.  0 

180.  0 

81  0.  0 

180.  0 

82  0.  0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulatfd  azim-jths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


4 
3 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


Alt. 


o  oo.  o 

2    07.  3 

4  14-4 

6  21.3 

8  28.1 

10  34-  7 

12  40.  7 
14  46.  s 
16  51.6 
18  56.  3 
21  00.  I 
23  03.  I 

25  05.4 
27  06.  s 
29  06.  4 
31  04- 9 

33  oi-  9 

34  57-3 

36  50.  7 

38  42.  o 

40  30.  9 

42  17.  o 

44  00.  I 

45  39-  7 

47  15-6 

48  47.  o 

50  13-  6 

51  34-8 

52  SO-  I 

53  58-  6 

55  00.  o 

55  53-3 

56  38.  o 

57  13-4 
57  39-  I 
57  54-8 


Az. 


90.  o 

91-3 
92.  7 
94.0 

95-3 
96.7 

98.  I 

99-5 
100.  9 

102.  4 
103.9 
105.4 

107.  o 

108.  7 
no.  4 
112.  2 
114.  o 
115- 9 

117.  9 
120.  I 
122.  3 
124.  6 
127.  I 
129.8 

132.  6 

135-  6 

138.7 
142.  o 

145-5 
149-3 

153-2 

157-3 
161.  6 
166.  o 
170.  6 
175-3 


58     0.0 


Alt. 


Az. 


180.  o 


I  35-4 
3  42.4 
5  49-3 
7  55-9 
10  02.  2 

12  08.  I 

14  13-  4 
16  18.  3 
18  22.  5 
20  25.  9 
22   28.  5 

24  30-  I 
26  30.  6 
28  29.  8 

31  27.6 

32  23. 8 
34  18.3 

36  10.8 

38  OT.  I 

39  48.  9 
41  33-8 

43  15-7 

44  54- o 

46  28.  6 

47  58-6 

49  23-8 

50  43-  6 

51  57-3 

53  04.6 

54  04.  5 

54  56.6 

55  40.  I 

56  14.8 
56  39-  7 
56  55-0 


57 


o.  o 


92.  2 

93-  5 
94.8 
96.  2 

97-5 

98.9 
100.3 
loi.  8 

103-3 
104.  8 
106.3 

107.9 
109.  6 
III.  3 
113.  I 
114-  9 
116.  8 

118.  8 
121.  o 
123.  2 
125.  6 
128.  I 
130-7 

T^33-  5 
136.4 

139-  5 
142.  8 
146.3 
150.0 

153-9 
157-9 
162.  I 
166.  4 
170.9 
175-4 


2° 


180.  o 


Alt. 


Az. 


I  03.  5 
3  10.5 
5  17.  I 
7  23-6 
9  29.  6 

II  35-3 
13  40.3 
15  44.8 
17  48.  5 
19  51-  5 
21  53-4 

23  54.  5 
25  54-3 
27  52-  9 

30  49.  8 

31  45-3 
33  38-9 

35  30.4 
37  19-  6 

39  06.  3 

40  50.  2 
42  30.8 

44  07.8 

45  41.  I 

47  09.  8 

48  33-  5 

49  52-0 

51  04- 3 

52  10.  I 


53  08. 

53  59- 

54  42. 

55  15- 
55  40. 
55  55- 


Alt. 


93-  o 
94-4 
95-7 
97.  I 

98.4 

99-8 
loi.  2 
102.  7 
104.  2 
105.7 
107.  2 

108.8 
no.  5 
112.  2 
114.  o 
115.8 
117.  8 

iig.  8 
121.  9 
124.  I 
126.  5 
129.  o 
131.  6 


56 


o.  o 


134.3 
137-2 

140, 

143 
147 
150 


154-  5 
158.4 
162.  5 
166.8 
171.  I 
175-5 


Az. 


31-  7 
38.5 
45-1 
51-3 


180.  o 


8  57-1 

II  02.  3 
13  07.0 

15    II.  o 

17  14-3 
19  16.8 
21   18.  2 

23  18.  6 
25  17-8 
27  15.6 
29  II.  8 

31  06.4 

32  59-  2 

34  49-  7 
36  37-  9 
38  23.4 

40  06.  2 

41  45-  5 

43  21.3 

44  53-  2 

46  20.  6 

47  42.  9 

49  00.  o 

50  10.  9 

51  15-4 


52  12.8 

53  02.  5 

53  44. 

54  17 
54  40 
54  55 


93-9 
95-2 

96.5 
97-9 
99-3 

100.  7 
102.  I 

103-  5 

105.  o 

106.  5 

108.  I 

109.  7 
III.  3 
113.  o 
114- 8 
116.  7 
118.  7 

120.  7 
122.8 
125.0 

127.4 
129.9 

132-  5 

135-  2 
138.  I 
141.  I 
144.4 
147-8 
151-3 

155-  I 
158.9 
163.0 
167.  I 

171.3 
175-6 


Alt. 


Az. 


2  06.  4 
4  12.8 
6  18.8 
8  24.  2 

10  29.  2 
12  33-  S 
14  37-  I 
16  39.  9 
18  41-8 
20  42.  7 

22  42.  4 
24  40.  9 
26  38.  o 

1933^ 
30  27.  I 

32  18.9 

34  08.  5 

35  55-  7 
37  40.  I 

39  21.  7 

40  59.8 
42  34-4 


55 


o.  o 


180.  o 


44  04.  9 

45  30.9 

46  52. 

48  07. 

49  17. 

50  20. 


51  16.7 

52  05.4 

45-9 
18.0 

53  41.  3 

53  55-4 


52 
53 


96.  I 

97-4 

98.7 

100.  I 

loi.  5 
102.  9 
104.4 

105-9 
107.4 
108.  9 

no.  5 
112.  2 

113- 
115- 
117. 
119. 


54     o.  o 


121.  6 
123-  7 
125-  9 
128.2 

130.7 
133-3 

136.  o 
138.9 

141.  9 
145.  I 
148.5 
152.0 


155- 
159- 
163. 

167. 
171. 

175' 


Hour 
Angle. 


h.  m. 


1 

0 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


180.  o  I   0    00 


In  North  declination,  when  the  star  is  risins  or  East  of  the  meridian,  the  tabulated  azimuths  r  re  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  :?  'orth  to  West. 

In  South  decliaation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  ;  ire  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  £  outh  to  West. 
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6° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

50 
40 
30 
20 
10 

I  34-  I 
3  40.4 
5  46.2 

7  51-3 

96.9 
98.2 
99.6 

lOI.  0 

I  02.3 
3  08.1 
5  13-  5 
7  18.3 

97.8 

99-  I 
100.  4 
loi.  8 

0  30.  2 
2  35-6 
4  40.  8 
6  45.2 

98.6 
99-9 

101.  2 

102.  6 

2  03.3 
4  08.0 
6  12.  I 

100.  8 
102.  I 

103-5 

I  30.9 
3  35-  2 
5  38-7 

loi.  6 
102.  9 
104.3 

5 

50 
40 
30 
20 
10 

5 
4 

00 
50 
40 
30 
20 
10 

9  56-0 

11  59-9 
14  03.  0 
16  05.  3 
18  06.  7 
20  06.  g 

102.3 

103- 7 
105-  2 
106.  7 
108.2 
109.  7 

9  22.5 
II  26.  I 
13  28.  6 

15  30.  5 
17  31.  2 
19  30.  9 

103.  2 

104.  6 

106.  I 

107.  6 
109.  I 
no.  6 

8  49.  0 

10  52.  0 
12  54.  2 
14  55-4 
16  55-6 
18  54-  6 

104.  0 

105.  4 

106.  9 
108.  4 
109.9 
III.  5 

8  15.4 
10  17.9 
12  19.5 
14  20.  2 
16  19.8 
18  18.  I 

104.9 
106.  3 
107.8 
109.3 
no.  8 
112.  3 

7  41-7 

9  43-6 

II  44.  8 

13  44-  8 

15  43-  8 
17  41-3 

105-7 
107.  I 

108.6 

no.  I 

III.  6 

113.  I 

5 
4 

00 
50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

22  06.  0 
24  03.  8 
26  00.  I 

III.  4 
113.  I 
114- 8 
116.  6 
118.  4 
120.  4 

21  29.  2 
23  26.4 
25  21.  8 

27  15-7 

29  07.  6 

30  57-  5 

112.  2 

113- 9 
115.  6 
117.  4 

119- 3 
121.  3 

20  52.  2 
22  48.  6 

24  43-  3 
26  36.  3 
28  27.3 
30  16.  I 

113.  I 

114.  8 
116.  5 
118.  3 
120.  I 
122.  I 

20  15.0 
22  10.  6 

24  04.  5 

25  56-  7 
27  46.  7 
29  34-  7 

113- 9 
115.  6 

117- 3 
119.  I 

121.  0 

122.  9 

19  37-6 
21  32.4 

23  25-  5 
25  16.  6 

27  05.  9 

28  52.  7 

114-  7 
116.  4 

118.  I 

119.  9 
121.  8 

123-7 

4 
3 

00 
50 
40 
30 
20 
10 

f2g   .^4.8) 

29  47-  5 
31  38.  4 

3 
2 

00 
50 
40 
30 
20 
10 

33  27-0 

35  13-  I 

36  56-4 
38  36.  8 

40  13.  8 

41  47-  I 

122.  4 

124.5 
126.  7 
129.  0 

131-5 
134-  I 

32  45- 0 
34  30-  2 

36  12.4 

37  51-5 

39  27.3 

40  59.4 

123-3 
125.4 

127.  6 

129.9 

132.4 

134-9 

32  02.  8 

33  46-  7 

35  27.9 

37  06.0 

38  40-  5 
40  II.  4 

124.  I 
126.  2 
128.4 

130-7 
133-2 

135-7 

31  20.  2 

33  03.  I 

34  43-  2 

36  20.  I 

37  53-4 
39  23.  I 

124.9 
127.  I 
129.3 
131.  6 
134.0 
136-5 

30  37-  3 

32  19-  I 

33  58-2 

35  33-  9 

37  06.0 

38  34-  4 

125-7 
127.9 
130.  I 
132-3 
134-7 
137-2 

3 
2 

00 
50 
40 
30 
20 
10 

2 

1 

00 
50 
40 
30 
20 
10 

43  16.3 

44  41-  0 

46  00.  8 

47  15-  I 

48  23.  4 

49  25.  4 

136.8 

139-7 
142.  7 

145-8 

149-  I 
152.  6 

42  27.4 

43  50.8 

45  09.  2 

46  22.  2 

47  29.3 

48  30-  I 

137.6 
140.4 
143-  4 
146.  s 
149-8 
153-2 

41  38.  I 

43  00.  I 

44  17-3 

45  29.  I 

46  35-  ° 

47  34-  6 

138.4 
141.  2 

144-  I 
147.  2 
150.4 

153-7 

40  48.  5 

42  09.  3 

43  25.  2 

44  35-8 

45  40.  5 

46  39.  0 

139-1 
141-9 
144.8 

147-8 
151.  0 

154-3 

39  58-  7 

41  18.  3 

42  33-  0 

43  42-  3 

44  45-8 

45  43-  2 

139.8 
142.  6 

145-5 
148.5 
151.  6 
154-9 

2 
1 

00 
50 
40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 
10 

50  20.  4 

51  08.  I 

51  47-  7 

52  19.0 

52  41-8 

52  55-  5 

156.  2 

159-  9 
163.8 
167.7 
171.  8 
175-9 

49  24.  0 

50  10.  7 

50  49-  3 
31  20.0 

51  42.  2 
51  55-6 

156-  7 
160.  4 
164.  I 
168.0 
172.  0 
176.  0 

48  27.4 

49  13-0 

49  50-  9 

50  20.  9 
50  42.  6 
50  55-  6 

157-  2 
160.8 

164.  5 
168.3 
172.  I 
176.  I 

47  30-  7 

48  15.4 

48  52.  5 

49  21.7 
49  43-  0 

49  55-  7 

157-  7 
161.  2 
164.9 
168.6 

172-3 
176.  2 

46  33-  9 

47  17-6 

47  54- 0 

48  22.  6 
48  43-  4 
48  55-  8 

158.  2 
161.  6 
165.  2 
168.8 

172-5 
176-3 

1 
0 

00 
50 
40 
30 
20 
10 

0 

00 

53     0.0 

180.  0 

52     0.  0 

I  So.  0 

51     0. 0 

180.  0 

50     0.  0 

180.  0 

49     0.  0 

180.  0 

0 

00 

In  North Ideclination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settins  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth'|decliiiation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  tha  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

l*" 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5    30 

o  58.4 

102.  5 

0  25.9 

103-3 

5    30 

20 

3  02.3 

103.  8 

2  29.4 

104.  6 

I  56.4 

105.  5 

I  23.4 

106.  3 

0  50.4 

107.  I 

20 

10 

5  OS-S 

105.2 

4  32-1 

106.  0 

3  58.7 

106.8 

3  25.1 

107.  6 

2  51-7 

108.5 

10 

5    00 

7  07.8 

106.  6 

6  33-9 

107.4 

5  5Q.  9 

108.  2 

5  25.  9 

log.  0 

4  51-7 

109.9 

5    00 

4    50 

9  09.4 

108.0 

8  34.9 

108.8 

8  00.  4 

lOQ.  6 

7  25.7 

no.  4 

6  50.  9 

III.  3 

4    50 

40 

II  09.  8 

log.  4 

10  34.  8 

no.  2 

9  59-6 

III.  I 

9  24.3 

III.  9 

8  48.9 

112.  7 

40 

30 

13  og.  2 

no.  9 

12  33-  S 

III.  7 

II  57.7 

112.  5 

II  21.  7 

113- 3 

10  45-  7 

114.  2 

30 

20 

15  07.  6 

112.  4 

14  31.2 

113.  2 

13  54.6 

114.  0 

13  17.9 

114.  8 

12  41.  0 

115.  7 

20 

10 

17  04.  5 

114.  0 

16  27.4 

114.  8 

15  5°.  I 

115.  6 

15  12.5 

116.  4 

14  34.  8 

117.  2 

10 

4    00 

18  59.  9 

115.  6 

18  22.  I 

116.  4 

17  44.0 

117.  2 

17  05.  7 

118.  0 

16  27.  2 

118.  8 

4    00 

3    50 

20  53-  9 

117- 3 

20  15.  2 

118.  I 

19  36.  2 

118.  9 

18  57.  I 

119-7 

18  17.8 

120.  5 

3     50 

40 

22  46.  I 

iig.  0 

22  06.  5 

119.  8 

21  26.  7 

120.  6 

20  46.  7 

121.  4 

20  06.  4 

122.  2 

40 

30 

24  36.  5 

120.8 

23  55.9 

121.  6 

23  15.2 

122.  4 

22  34.  2 

123.2 

21  53.  I 

124.  0 

30 

20 

26  24.  7 

122.  6 

25  43-3 

123.  4 

25  01.  6 

124.  2 

24  19.  7 

125.  0 

23  37.4 

125.8 

20 

10 

28  10.  6 

124.  6 

27  28.  2 

125.  3 

26  45-  5 

126.  I 

26  02.  6 

126.  9 

25  19.4 

127.7 

10 

3    00 

29  54-  I 

126.  6 

29  10.  7 

127.3 

28  26.  9 

128.  I 

27  42.  9 

128.9 

26  58.  6 

129.7 

3    00 

2    60 

31  34-  9 

128.  7 

30  50.  5 

129.4 

30  05.  5 

130.  2 

29  20.  4 

130.9 

28  35.  I 

131.  7 

2     50 

40 

33  12.8 

130.  9 

32  27.  I 

131.  6 

31  41.2 

132.4 

30  55-  0 

133-  I 

30  08.  5 

133-  9 

40 

30 

34  47-  3 

133- I 

34  00.  6 

133-  8 

33  13.  5 

134.6 

32  26.  I 

135.3 

31  38.6 

136.  I 

30 

20 

36  18.  3 

135-  5 

35  30.4 

136.2 

34  42.  I 

137- 0 

33  53-  7 

137-7 

33  04.  9 

138.  4 

20 

10 

37  45-  5 

138.0 

36  56.  s 

138-7 

36  06.  9 

139-4 

35  17-3 

140.  I 

34  27.4 

140.  8 

10 

2    00 

39  08.  6 

140.  6 

38  18.  2 

141.  3 

37  27.6 

142.  0 

36  36.  8 

142.  6 

35  45-7 

143.3 

2    00 

1     50 

40  27.  0 

143-  3 

39  35-  5 

144.  0 

38  43-  7 

144-  7 

37  51-6 

145-  3 

36  50-4 

145.  g 

1     50 

40 

41  40.  4 

146.  I 

40  47.  7 

146.8 

39  54-  8 

147-4 

39  01.  7 

148.  0 

38  08.  3 

148.  6 

40 

30 

42  48.  5 

149.  I 

41  54-  7 

149.7 

41  00.  6 

150.3 

40  06.  3 

150.  8 

39  12- 0 

151-4 

30 

20 

43   51-0 

152.  2 

42  56.0 

i=;2.  7 

42  00.  8 

1.53.  2 

41  05.  5 

153.  7 

40  10.  I 

154- 3 

20 

10 

44  47-3 

155-4 

43  51-2 

155-8 

42  55- 0 

156.  2 

41  58.8 

156-7 

41  02.  2 

157-3 

10 

1    00 

45  37- 0 

158.  6 

44  40.  0 

159.0 

43  42.  9 

159- 4 

42  45-  7 

159.9 

41  48.  4 

160.3 

1     00 

0    50 

46  ig.  9 

162.  0 

45  22.1 

162.  4 

44  24.  0 

162.8 

43  26.  I 

163.  I 

42  28.  0 

163-  5 

0     50 

40 

46  55-  S 

165.5 

45  56.  9 

165.8 

44  58.2 

166.  I 

43  59- S 

166.  4 

43  00.7 

166.  7 

40 

30 

47  23.  5 

i6g.  I 

46  24.  3 

169.3 

45  25.  0 

169.5 

44  25.8 

169.7 

43  26.  5 

i6g.  9 

30 

20 

47  43-  7 

172.  7 

46  44.  I 

172.  8 

45  44-  4 

173-0 

44  44.  8 

173-  I 

43  45-  I 

173-  3 

20 

10 

47  ss-g 

176.3 

46  56.  0 

176.4 

45  56.  I 

176.5 

44  56-  I 

176.  5 

43  56.  2 

176.6 

10 

0    00 

48     0.  0 

180.  0 

47     0.0 

1 80.  0 

46     0. 0 

iSo.  0 

45     0.  0 

180.  0 

44     0. 0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

° 

0       / 

0 

0       / 

0 

h. 

m. 

5 

20 

o  17.4 

108.0 

5 

20 

10 

2    18.0 

109.3 

I  44.4 

no.  I       I  10. 8 

no.  9 

037.1 

III.  8 

0  03- S 

112.  6 

10 

5 

00 

4  17-6 

no.  7 

3  43-3 

III.  5 

3  09-0 

112.  3 

2  34-7 

113. 1 

2  CO.  4 

113-9 

5 

00 

4 

50 

6  16.  0 

112.  I 

5  41- 1 

112.  9 

5  06.1 

113- 7 

4  31-  I 

114-  5 

3  55-9 

115- 3 

4 

50 

40 

8  13-3 

113-  S 

7  37-7 

114- 3 

7  02.  0 

115.  I 

6  26.  2 

115- 9 

5  50-3 

116.  7 

40 

30 

10  09.  3 

115.  0 

9  33- 0 

115.  8 

8  56.4 

116.  6 

8  19.8 

117.  4 

7  43-2 

118.  2 

30 

20 

12  04.  0 

116.  5 

II  26.  8 

117- 3 

10  49-  5 

118.  I 

10  12.  0 

118.  9 

9  34-  5 

119.  7 

20 

10 

13  57-  I 

iiS.  0 

13  19.  I 

118.  8 

12  40.  8 

119.  6 

12  02.  6 

120.4 

II  24.  2 

121.  2 

10 

4 

00 

15  48.  6 

119.  6      15  09.  7 

120.  4      14  30-  7 

121.  2 

13  51-  S 

122.  0 

13  12.  I 

122.8 

4 

00 

'i 

^0 

17  38.  I 

121.  3  j   16  58.4 

122.  0      16  18.  6 

X22.  8 

IS  38-  4 

123.6 

14  58-  2 

124-4 

3 

50 

40 

19  26.  0 

123.  0      iS  45-  3 

123-7 

iS  04.  4 

124.5 

17  23.  4 

125-  3 

16  42.  I 

126.  I 

40 

30 

21  II.  7 

124.8 

20  30.  0 

125-  5 

19  48.  I 

126.  3 

19  06.  0 

127.  0 

18  23.  9 

127.8 

30 

20 

22  55.0 

126.  6 

22  12.  3 

127-3 

21  29.  5 

128.  I 

20  46.  4 

128.8 

20  03.  I 

129-  5 

20 

10 

24  36.  0 

128.5 

23  52-2 

129.  2 

23  08.  3 

130.0 

22  24.  2 

130-7 

21  40.  0 

131-4 

10 

3 

00 

26  14.  I 

130.4 

25  29-4 

131.  2 

24  44-  5 

131- 9 

23  59-3 

132.6 

23  14-0 

133-3 

3 

00 

2 

50 

27  49.  6 

132.4 

27  03.  8 

133-2 

26  17.8 

133-  9 

25  31-4 

134.6 

24  45.0 

135-3 

2 

50 

40 

29  21.  8 

134.6 

28  34.  9 

13s- 3 

27  47-  8 

136.0 

27  00.  4 

136.7 

26  12.  9 

137-4 

40 

30 

30  50.  8 

136.8 

30  02.  7 

137-4 

29  14.4 

138.  I 

28  25.8 

138.8 

27  37.2 

139-  5 

30 

20 

32  16.  0 

139-  I 

31  26.8 

139-7 

30  37-4 

140.4 

29  47-  8 

141.  I 

28  58.0 

141.  7 

20 

10 

33  31-  3 

141-  5 

32  47-  I 

142.  I 

31  56-  5 

142.  7 

31  05-7 

143-4 

30  14-  9 

144- 0 

10 

2 

00 

34  54-  4 

143-  9 

34  02.  9 

144-6 

33  II- 3 

145-  2 

32  19- S 

145-8 

31 27.  s 

146.4 

2 

00 

1 

50 

36  07.  0 

146.  5 

35  14-5 

147-  I 

34  21.8 

147-  7 

33  28.  8 

148.2 

32  35-  8 

148.8 

1 

50 

40 

37  14-8 

149-2 

36  21.  I 

149-  7 

35  27.  3 

150-3 

34  33-  3 

150.8 

33  39-  2 

151-3 

40 

30 

38  17-4 

151-9 

37  22.8 

152-4 

36  27.  8 

152.  9 

35  32.8 

153-  4 

34  37-8 

153-  9 

30 

20 

39  14-  S 

154.8 

38  18.  8 

155- 2 

37  23.  0 

155-  7 

36  27.  I 

156.  2 

35  31-0 

156.6 

20 

10 

40  05.  5 

157-7 

39  09-  2 

158.  I 

38  12.5 

158-5 

37  15-8 

159.0 

36  18.  8 

159-4 

10 

1 

00 

40  51.  0 

160.  7 

39  S3-  6 

161.  I 

38  56-  I 

161.  4 

37  58-4 

161.  8 

37  00.  7 

162.  2 

1 

00 

0 

60 

41  29.  8 

163.  8 

40  31.  7 

164.  I 

39  33-4 

164.4 

38  35-0 

164.  7 

37  36-  7 

165.  0 

0 

50 

40 

42  01.  9 

167.  0 

41  03.  I 

167.  2 

40  04.  3 

167- 5 

39  05-  4 

167.7 

38  06.  4 

168.0 

40 

30 

42  27.  2 

170.  2 

41  28.  0 

170.4 

40  28.  5 

170.  6 

39  29-  I 

170.8 

38  29.  7 

170.9 

30 

20 

42  45-  4 

173-4 

41  45-  7 

173-6 

40  46.  0 

173-7 

39  46.  3 

173-  8 

38  46.  6 

173-9 

20 

10 

42  56-  3 

176.7 

41  56-4 

176.8 

40  56.  5 

176.8 

39  56-6 

176.9 

38  56-  7 

177.0 

10 

0 

00 

43     0.0 

180.  0 

42     0. 0 

180.  0 

41     0. 0 

180.  0 

40     0.  0 

180.  0 

39     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risin?  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimutlas  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


20= 


Alt. 


o  / 


26.  o 
20.8 

14-3 
06.  4 

56.8 


10  45-  7 

12  32. 6 
14  17.  7 

16  00.  7 

17  41.4 

19  19.  7 

20  55-  5 

22  28.  4 

23  58-2 

25  25.  I 

26  48.  4 

28  08.  o 

29  23.  8 

30  35-4 

31  42.  6 

32  45-  o 

33  42.  7 

34  34-  9 

35  21.8 

36  03.  o 

36  38.  2 

37  07.  5 
37  30-  3 
37  46.  8 
37  56-  7 


38    0.0 


Az. 


114.  8 
116.  I 

117- 5 

119.  o 

120.  5 
122.  o 

123.5 

125.  I 
126.8 
128.  s 

130-3 
132. 1 

134.0 
136.0 
138.0 
140. 1 
142.3 
144.6 

146.9 

149-3 
151.8 

154.4 
157.0 
159.7 

162.  5 

165.3 
168.2 
171.  I 
174.  I 
177.0 


180.  o 


21° 


Alt. 


o  51 
2  45 
438 
6  29 
8  19 
10  07 

"  53 
13  37 

15  19 

16  58 
1836 

20  10, 

21  42 

23  II 

24  37 

25  59 

27  17 

28  32 

29  43 

30  49 

31  50 

32  47 

33  38 

34  24, 

35  05 

35  40 

36  08 
36  30 


36 
36 


47 
56 


37     0.0 


Az. 


115-6 
116.  9 

118.  3 

119.  8 

121.  3 

122.  8 

124.3 
125.9 

127.5 
129.  2 

131.  o 

132.8 

134-7 
136.7 
138.7 
140.  8 
142.9 
145-2 


147-5 
149-9 
152.3 
154.9 

157' 


160.  I 

162.8 
165.6 
168.4 

171.3 

174.2 

177.  I 


180. 


22° 


Alt. 


Az. 


17.  2 
10.  4 
02.  2 
52.6 

41.3 
28.2 


11  13.4 

12  56.  2 

14  37-  5 

16  16.  2 

17  52.4 

19  26.  o 

20  56.  7 

22  24.  5 

23  49-  o 

25  10.  2 

26  27.  6 

27  41.  2 

28  50.  7 

29  55-8 

30  56.  2 

31  51.9 

32  42.  5 

33  27.  7 

34  07.  5 

34  41.  4 

35  09.  5 
35  31-5 
35  47-3 
35  56-  8 


36    0.0 


116.  4 

117.  7 
119.  I 
120.5 
122.  o 

123-5 

125.  I 

126.  7 
128.3 
130.0 
131.7 

133- S 

135-4 
137-3 
139-3 
141.  4 
143-6 
145-8 

148.  I 

150-4 
152.8 

155-3 
157-0 
160.5 

163.  2 
165.9 
168.7 
171-4 

174-3 
177.  I 


180.  o 


23" 


Alt. 


I  35-2 
3  26.  I 
5  15-7 

7  03-4 

8  49.4 

10  33.  6 

12  15.  7 

13  55-  7 
15  33-3 

17  08.  5 

18  41.  o 

20  10.  6 

21  37-3 

23  00.  7 

24  20.  8 

25  37-2 

26  49-  7 

27  58-  I 

29  02.  2 

30  01.  7 

30  56.  5 

31  46.  I 

32  30.  6 

33  09.6 

33  43-  o 

34  10.4 
34  32.  I 
34  47-  5 
34  56.  9 


Az. 


18.6 
19.9 
21.  3 
22.8 
24-3 

25.8 

27.4 
29.  o 

30.7 
32.5 
34.3 

36.  I 

38.0 
40.  o 
42.  o 

44.2 
46.4 

48.6 
50.9 

53-3 
55-8 

58-3 
60.8 

63-5 
66.2 
68.9 
71.6 
74-4 


// 


.  2 


35     0.0    180.  o 


24° 


Alt. 


o  59 
2  50, 

4  38 
6  25 

8  10, 

9  53 
II  34 

13  13 

14  50. 

16  24 

17  55 

19  24 

20  50 

22  12 

23  31 

24  46 

25  58 

27  05 

28  08, 

29  07 

30  00. 

30  49 

31  33 

32  II 

32  44 

33  II 
33  32 
33  47 
33  57 


34     0.0 


Az. 


119- 4 
120.  7 
122.  I 
123.6 
125. 1 

126.  6 
128.2 
129.8 

131- 5 
133-2 
135-0 

136.8 

138.7 
140.  6 
142.  6 

144.  7 
146.9 

149.2 

151- 5 
153-8 
156.  2 

158.7 
161.  2 

163.8 
166.  4 
i6g.  I 
171.  8 

174.5 
177.2 


180.  o 


Hour 
Angle. 


h.  m. 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  risin  g  or  East  of  the  meridian,  the  tabulated  azunuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6    10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
i  50 
40 
30 
20 
10 


4 
3 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


Alt. 


o  oo.  o 
2  05.  8 

4  II-  5 

6  17.  I 

8  22.  4 

10  27.  5 

12  32.  2 

14  36.  4 
16  40.  I 

18  43.  2 

20  45-  5 
22  47.  o 

24  47.  6 
26  47.  o 
28  45.  2 
30  42.  o 
32  37-3 
34  30-  8 

36  22.3 

38  II.  6 

39  58.  5 
41  42.  6 

43  23-  6 

45  oi-o 

46  34.  6 

48  03. 9 

49  28.  3 

50  47-  3 

52  00.  4 

53  06.  8 

54  06.  3 

54  57-  8 

55  41- o 

56  15.  2 
56  39-  9 
56  55-  o 


Az. 


90.  o 

91-3 
92.7 

94.  I 

95-5 
96.9 

98-3 

99-7 
loi.  2 
102.  7 
104.  2 
105.8 

107-  5 
109.  2 

no.  9 

112.  7 

114.  6 

116.  6 

118.  6 
120.  8 
123.  o 

125-4 
127.9 

130-  5 


57     0-0 


133-3 
136.3 
139-4 
142.  8 
146.3 
149.9 


153-8 
157-8 
162.  I 
166.  4 
170.9 
175-4 


Alt. 


o 
2 

4 
6 

8  55 
II  00. 


32-7 
38- 5 
44-3 
49-9 
5 
7 


180.  o 


13  05-6 

15  lO-  I 

17  14.2 
19  17-4 

21  20.  4 
23  22.3 

25  23.4 
27  23.4 
29  22.  4 

31  19-9 

33  15-9 
35  IO-2 

37  02.  7 

38  53-  o 
40  41.  o 
42  26.  2 

44  08.3 

45  47-  I 

47  22.  o 

48  52.  6 

50  18.  4 

51  38.  8 

52  53-4 

54  01.  2 

55  01-9 

55  54-  6 

56  38.  9 

57  13-9 
57  39-  5 
57  54-9 


Az. 


89.  2 

9°-  5 
91.9 

93-3 
94.6 
96.  o 

97-4 
98.8 
100.  3 
101.8 
103.  4 
105.0 

106.  6 
108.3 
no.  o 
III. 8 
113-6 
115.  6 

117.  6 
119.  8 
122.  I 

124-5 
127.  o 

129.  6 

132.4 

135-4 
138.6 
142.  o 

145-  5 
149.2 

153  2 
157-3 
161.  6 
166.  o 
170.  6 

175-3 


Alt. 


58 


o.  o 


180.  o 


I  05-4 

3  lo-  I 
5  17-0 
7  22.  6 
9  28.  4 

II  33- (> 

13  38.  8 
IS  43-  6 
17  47-9 
19  SI- 7 
21  54-  9 
23  57-2 

25  58-  9 
27  59-  5 
29  59-  I 
31  57-2 
33  54-  I 
35  49-  2 

37  42.  7 

39  33-  9 
41  22.  9 

43  09-  2 

44  52-  7 
46  32.  6 


Az. 


48  08.  9 

49  40-  9 

51  08.  2 

52  30-0 

53  46.0 

54  55-  2 

55  57-4 

56  51.  2 

57  36-  7 

58  12.  6 

58  38.  9 
58  54-  7 


88.3 
89.7 

91.  2 

92.  6 
94.0 
95-4 

96.8 
98.2 
99-7 

101.  I 

102.  5 
104.  I 

105-7 
107.4 

109.  I 

no.  9 

112.  7 

114.  7 

116.  7 
118.  8 
121.  I 

123-  5 
126.  o 
128.  7 

131- 5 
134-  5 

137-7 
141  I 

144.  7 
148.5 

152-5 
156-7 
161.  I 
165.6 
170.4 

175-  I 


Alt. 


59  o-o 


o    / 


180.  o 


I  38-0 
3  43-8 
5  49-6 
7  55-4 
10  01.  I 
12  06.  6 

14  II-  9 
16  16.  9 
18  21.5 
20  25.  6 
22  29.  2 
24  32.0 

26  34.  2 
28  35.2 
30  35-4 
32  34-  3 

34  31-9 
36  27.9 

38  22.  I 

40  14-3 

42  04.  5 

43  51- 8 
45  36.  5 

47  17-8 

48  55-  4 

50  28.  8 

51  57-5 

53  20.8 

54  38-  4 

55  49-  I 

56  52-  6 

57  47-8 

58  34-  4 

59  II- 2 
59  38-  3 
59  54-  5 


Az. 


87-5 
88.8 

90.  2 

91.  6 
92.9 

94-3 

95-7 
97-2 
98.6 

lOI.  I 

loi.  6 
103.2 

104.  8 
106.  4 
108.  I 
109.9 
III.  8 
113-7 


130-5 
133-5 
136.8 
140.  2 
143-8 
147-7 

151.  8 
156.  I 
160.  6 
165-2 
170.  I 
175-0 


Alt. 


o  05.2 

2  10.  6 
4  16.  2 
6  22.  I 
8  27.  9 
10  33-  7 
12  39-3 

14  44-8 
16  50.  o 

18  54-  8 
20  59.  2 

23  03-  I 

24  06.  4 

27  09.  o 
29  10.  6 
31  11-3 
33  IO-9 
35  09.2 
37  06.  I 


"S- 

8 

39  01.  I 

117. 

9 

40  54-  3 

120. 

2 

42  45-  5 

122. 

5 

44  34-  0 

125- 

0 

46  19.  8 

127. 

7 

48  02.  3 

60     o.  o 


180.  o 


49  41-  3 
51  16.  2 
46.4 
II.  2 

55  30-  3 

56  42.  6 


52 
54 


57  47-  5 

58  44.  I 

59  31-9 

60  09.  9 

60  37.  7 
60  54.4 


Az. 


85-3 

86.7 
88.0 
89.4 
90.8 
92. 1 

93-5 

94-9 
96- 3 

97-7 

99-2 

100.  7 

102.3 

103.9 

105-5 
107.  2 

109.  o 

no.  8 

112.  8 

114.  8 
116.  9 
119.  2 
121.  5 
124.  o 
126.  7 

129.  6 

132.6 

135-8 

139-3 
142.9 

146.9 

151-0 

155-4 
160.  o 
164.8 
169.8 
174-9 


61     o.  o    180.  o 


Hour 
Angle. 


h.  m. 


6    10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  Hast; 
and  when  the  star  is  setting  or  West  of  the  meridian ,  the  tabulated  azimuths  are  reckoned  from  North  to'West. 

In  Soutfl  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6    20 
10 

6  00 
5  50 
40 
30 
HO 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


Alt. 


o  37-9 


43-2 
48.8 

54-5 
00.  2 
II  06.  2 
13  II.  8 


2 

4 
6 

9 


IS  17-4 
17  22.  8 
19  27.9 
21  32.  6 
23  36.  8 
25  40.4 

27  43-  5 
29  45-  6 
31  46.8 

33  47-  I 
35  46.  I 
37  43-  6 

39  39-  6 
41  33-  8 
43  25-9 
45  15-  5 

47  02.  5 

48  46.  4 

50  26.  7 

52  03.  o 

53  34-  7 

55  oi-i 

56  21.8 

57  35-8 

58  42.  2 

59  40.  2 

60  29.  3 

61  oS>.  2 
61  36.  9 
61  54.  2 


Az. 


84-5 


85.8 

87.1 

88, 

89 

91 

92 


94.0 

95-4 
96.8 

98.3 
99.8 

101.3 

102.  9 
104.  6 
106.  3 
108.  I 
109.9 
III. 8 

113-8 

115- 9 
118.  I 

120.5 

123.  o 

125-7 

128.  6 
131.  6 
134.8 

138.3 
142.  o 

146.  o 

150.  2 

154-7 
159-4 
164.4 

169.5 

174-7 


Alt. 


Az. 


I   10.  7 


15-8 
21.  2 
26.8 
32.6 

II  38-  5 
13  44.2 


3 
5 
7 
9 


62     o.  o   180.  o 


15  49-9 
17  55-4 
20  00.  7 
22  05.  6 
24  10.  I 
26  14.  I 

28  17.  6 
30  20.  2 
32  22.  o 
34  22.  8 
36  22.  5 
38  20.  8 

40  17.  6 

42  12.  7 

44  05.  8 

45  56-  6 
47  44-  7 
49  29-  9 

51  II.  6 

52  49-  3 

54  22.  6 

55  50-  8 

57  12-9 

58  28.  4 


59  36-  5 

60  36.  2 

61  26.  5 

62  06.  8 
62  36.  2 
62  54.  o 


63 


o.  o 


83.6 

84.9 
86.3 

87.7 

89.0 
90.4 

91-  7 

93-  I 

94-  5 
96.  o 

97-4 

98.9 

100.  4 

102.  o 
103.6 

105-3 

107.  I 

108.  9 
no.  8 

112.  8 
114.  9 
117.  I 

119- 5 
122.  o 

124.  7 

127-5 
130-5 
133-8 

137-3 
141.  I 

145-  I 


Alt. 


149.4 
154-0 
158.8 
163.9 
169.  I 

174-5 


180.  o 


I  43-4 

3  48.4 

5  53-7 

7  59-1 

10  04.  9 

12  10.  6 

14  16.  4 

16  22.  2 
18  27.  7 

20  33-  3 
22  38.  4 

24  43-  2 
26  47.  5 

28  51-3 
30  54-4 
32  56-  6 
34  58-  2 
36  58.  4 
38  57-  5 

40  55-  I 
42  51.  I 

44  45-  I 
46  37.  o 
48  26.  2 
50  12.9 


Az. 


51  55- 
53  35- 

55  09- 

56  40. 

58  03. 

59  20. 


60  30.  5 

61  31.9 

62  23.  6 

63  05.  2 
63  35-  4 
63  53-  8 


64  o.  o 


82.8 

84.  I 

85-5 
86.8 
88.1 

89-5 
90.9 

92-3 

93-7 

95-1 

96-5 
98.0 

99-5 

01.  I 

02.  7 

04-3 
06.  I 

07-9 
09.8 

II.  8 

13-9 
16.  I 

18.4 

20.  9 

23.6 

26.  4 

29-5 
32-8 

36-3 
40.  I 

44.2 

48-5 
53-2 
58.2 

63-4 
68.8 

74-4 


Alt. 


180.  o 


o  II. 8 
2  16.  I 

4  20.  8 
6  25.9 

831-3 
10  36.  8 
12  42.  6 
14  48.  4 

16  54.  2 
19  00.  o 

21  05-  5 
23  10.  7 

25  15-8 
27  20.3 

29  24-  5 
31  28.  I 

33  30-  8 
35  32-8 
37  33-8 
39  33-  5 

41  32-0 
43  28.  9 
45  23-8 
47  16.8 

49  07-  3 

50  55-  o 

52  39-  6 

54  20.  2 

55  56-  6 

57  28.  o 

58  53-  7 
60  12.  7 


Az. 


61 
62 


24.  2 
27.0 

63  20.  5 

64  03.  2 
64  34-  5 
64  53-  6 


65 


o.  o 


80.6 
81.9 

83.2 
84.6 
86.0 

87-3 
88.6 

90.  o 

91.4 
92.8 
94.2 
95-6 

97-1 
98.6 

00.  I 

01.  7 

03-4 
05.1 
06.  9 
08.8 

10.  7 

12.8 

15- o 

17-3 
19.8 

22.  5 


9° 


Alt. 


25- 
28. 

31- 
35- 
39- 
43- 


47-6 
52-4 

57-5 
62.8 
68.4 
74.2 


180.  o 


o  44.7 

2  48.8 

4  53-2 
6  58.1 

9  03-4 
II  08.  7 

13  14-  5 
15  20.  2 

17  26.  o 

19  31-7 
21  37-4 
23  42.  9 
25  48.  2 

27  53- o 

29  57-  4 
32  01.  4 
34  04.  6 
36  07.  I 
38  08.  6 
40  09.  I 

42  08.3 
44  06.  o 

46  02.  o 

47  56-  I 
49  47-  6 
51  36-6 

53  22.6 

55  04-  7 

56  42.  7 

58  16.  o 

59  43-  3 

61  04.  I 

62  17.  4 

63  22.  o 

64  17.  I 

65  01.  2 
65  33-  6 
65  53-  3 


Az. 


66  o.  o 


79.8 
81.  I 

82.4 
83.8 
85.1 

86.4 
87.8 
89.1 

90-5 
91.  6 

93-3 
94-7 
96.  I 

97-6 

99-1 
100.  7 
102.  4 
104.  I 
105.8 
107.7 

109.  6 
III.  7 

113- 9 
116.  2 

118.  6 
121.  3 

124.  I 
127.  2 

130-5 
134-  I 
138-0 
142.  I 

146.  6 

151-5 
156-7 
162.  2 
168.0 
174.0 


180.  o 


Hour 
Angle. 


h.  m. 


6  20 
10 

6  00 
5  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6 

30 

• 
0  21.  2 

75-9 

0  54-  6 

75-  I 

I  27.9 

74.  2 

6     30 

20 

I  17.7 

78.9 

I  50.6 

78.1 

2  23.5 

77-3 

2  56-4 

76.4 

3  29-3 

75-6 

20 

10 

3  21.4 

80.3 

3  53-9 

79-4 

4  26.  6 

78.6 

4  59-1 

77-7 

5  26.  I 

76.9 

10 

6 

00 

5  25-6 

81.6 

5  57-9 

80.  7 

6  30.  I 

79-9 

7  02.3 

79.0 

7  34-3 

78.2 

6    00 

5 

50 

7  30-3 

82.9 

8  02.3 

82.0 

8  34.2 

81.2 

9  06.  I 

80.3 

9  37-7 

79-5 

5     50 

40 

9  35-3 

84.2 

10  07.  I 

83-4 

10  38.  7 

82.5 

II  10.3 

81.6 

II  41.7 

80.8 

40 

30 

II  40.  6 

85.6 

12  12.  5 

84.7 

12  43-  7 

83-8 

13  14-9 

82.9 

13  46.  I 

82.1 

30 

20 

13  46.  I 

86.9 

14  17.6 

86.0 

14  48.  8 

85- I 

15  19-9 

84.2 

IS  50.8 

83-4 

20 

10 

15  51-9 

88.2 

16  23.  2 

87-3 

16  54.  4 

86.4 

17  25.3 

85-5 

17  56.0 

84.7 

10 

5 

00 

17  57-  5 

89.6 

18  28.  8 

88.7 

18  59.  9 

87.8 

19  30-  7 

86.9 

20  01 .2 

86.0 

5    00 

4 

50 

20  03.  3 

90.9 

20  34-  7 

90.  0 

21  05.8 

89.  I 

21  36-  5 

88.2 

22  06.  9 

87-3 

4    50 

40 

22  09.  I 

92.3 

22  40.  5 

91.4 

23  II- 5 

90-5 

23  42.  2 

89.6 

24  12.  6 

88.6 

40 

30 

24  14.  7 

93-7 

24  46.  2 

92.8 

25  17-3 

91.9 

25  48.  0 

90.9 

26  18.  3 

89.9 

30 

20 

26  20.  I 

95-2 

26  51.7 

94.2 

27  22.  9 

93-3 

27  53-  7 

92-3 

28  24.  2 

91-3 

20 

10 

28  25.  2 

96.7 

28  57.  I 

95-7 

29  28.  4 

94-7 

29  59-4 

93-7 

30  29.  8 

92-7 

10 

i 

00 

30  30.  0 

98.  2 

31  02.  I 

97.2 

31  33-8 

96.  2 

32  04.8 

95-2 

32  35-4 

94-2 

4     00 

3 

50 

32  34-3 

99.8 

33  06.  7 

98-7 

33  38-  5 

97-7 

34  09.9 

96.7 

34  40.  8 

95-7 

3    50 

40 

34  37-  9 

lOI.  4 

35  10-  7 

100.3 

35  43-  0 

99-3 

36  14-  7 

98-3 

36  45-  8 

97-2 

40 

30 

36  40.  9 

103.  I 

37  14-  I 

102.  0 

37  46.  8 

100.  9 

38  29.  0 

99-9 

38  50.3 

98.8 

30 

20 

38  43-  0 

104.8 

39  16.  8 

103-7 

39  50.  0 

102.  6 

40  22.  5 

lOI.  5 

40  54-  5 

100.  4 

20 

10 

40  44.2 

106.7 

41  18.5 

105-5 

41  52-3 

104.4 

42  25.  5 

103-3 

42  57-8 

102.  2 

10 

3 

00 

42  44.  0 

108.6 

43  19-  I 

107.4 

43  53-6 

106.3 

44  27.3 

105.2 

45  00.  3 

104.  0 

3     00 

3 

50 

44  42.6 

no.  6 

45  18.  5 

109-5 

45  53-  7 

108.3 

46  28.  2 

107.  I 

47  01.  9 

105-9 

2     50 

40 

46  39-  5 

112.  7 

47  16.3 

III.  6 

47  52-3 

no.  4 

48  27.6 

109.  2 

49  02.  2 

108.  0 

40 

30 

48  34-  5 

115.0 

49  12.3 

113.  8 

49  49-  4 

112.  6 

50  25.  7 

III.  4 

51  01.  I 

no.  I 

30 

20 

50  27.3 

117- 5 

51  06.3 

116.  3 

51  44-4 

115-0 

52  21.7 

113.  8 

52  58-4 

112.  5 

20 

10 

52  17-6 

120.  I 

52  57-9 

118.  9 

53  37-  3 

117.  6 

54  15-9 

116.  3 

54  53- 6 

115-0 

10 

3 

00 

54  04.  9 

122.  9 

54  46.  6 

121.  7 

55  27.3 

120.  4 

56  07.  2 

119.  I 

56  46.  3 

117-7 

2    00 

1 

50 

55  48. 6 

126.  0 

56  31-7 

124.  7 

57  14- 0 

123.4 

57  55-  5 

122.  I 

58  36-  2 

120.  7 

1    50 

40 

57  28.  2 

129.3 

58  13-  I 

128.  0 

58  57-  0 

126.  7 

59  40.  2 

125-4 

60  22.  5 

124.  0 

40 

30 

59  03-  0 

132.9 

59  49-  7 

131.  6 

60  35.  4 

130-3 

61  20.  5 

128.  9 

62  04.  7 

127-5 

30 

20 

60  32.  4 

136.8 

61  20.  8 

135-6 

62  08.  5 

134-3 

62  55.4 

132.9 

63  41.  7 

131- 5 

20 

10 

61  55-  I 

141.  0 

62  45.4 

139.8 

63  35-  3 

138.6 

64  24.  4 

137-3 

65  12.8 

135-9 

10 

1 

00 

63  IO-3 

145.6 

64  02.  7 

144-  5 

64  54-  5 

143-4 

65  45-  7 

142.  2 

66  36.  4 

140.  8 

1     00 

0 

50 

64  16.  7 

150.6 

65  II.  0 

149-  6 

66  05.  0 

148.5 

66  58.  5 

147-3 

67  51-2 

146.  I 

0    50 

40 

65  13-  5 

155-9 

66  09.  7 

155-0 

67  05.  4 

154-  I 

68  00.  9 

153- I 

68  56.  0 

152.  0 

40 

30 

65  59-  2 

161.  6 

66  56.  7 

160.  9 

67  54-4 

160.  2 

68  51.8 

159-4 

69  48.  8 

158-5 

30 

20 

66  32.  7 

167.6 

67  31.6 

167.  I 

68  30.  4 

166.5 

69  29.  2 

166.  0 

70  27.  8 

165.4 

20 

10 

66  53.  I 

173-7 

67  52. 8 

173-5 

68  52.  5 

173-2 

69  52. 2 

172.9 

70  51.8 

172.  6 

10 

0 

00 

67     0.  0 

180.  0 

68     0.  0 

180.  0 

69     0.  0 

180.  0 

70    0.  0 

180.  0 

71     0.  0 

180.  0 

0    00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
An^le. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

6 

50 

0  19.  S 

67.4 

6 

50 

40 

0  01.  I 

72.  0 

0  34-9 

71.2 

I  08.  7 

70.4 

I  42.5 

69.6 

2  16.3 

68.7 

40 

30 

2  01.  I 

73-4 

2  34-4 

72- 5 

3  07.7 

71.7 

3  40.8 

70-9 

4  14- 0 

70.  0 

30 

20 

4  02.  0 

74-7 

4  34.8 

73-9 

5  07-6 

73-  I 

5  40.2 

72.  2 

6  12.8 

71-3 

20 

10 

6  03.8 

76.  0 

636.1 

75-2 

7  06.  I 

74.3 

7  40.3 

73-5 

8  12.3 

72.6 

10 

6 

00 

8  06.2 

77-3 

8  38.0 

76.5 

9  09.  8 

75.6 

9  41-4 

74.8 

10  12.  8 

73-9 

6 

00 

5 

50 

10  09.  4 

78.6 

10  40.  7 

77.8 

II  II.  9 

76.9 

II  43-  I 

76.1 

12  14.  I 

75-2 

5 

50 

40 

12  12.  9 

79-  9 

12  43-  9 

79-  0 

13  14.8 

78.1 

13  45-  5 

77-3 

14  16.  0 

76.4 

40 

30 

14  17-  0 

81.2 

14  47-  7 

80.3 

IS  18.  I 

79-4 

15  48.  4 

78.5 

16  18.  6 

77-6 

30 

20 

16  21.  5 

82.5 

16  51.9 

81.  6 

17  22.  I 

80.7 

17  52-  I 

79-8 

18  21.  8 

78.8 

20 

10 

18  26.  4 

83.8 

18  56.  5 

82.8 

19  26.  5 

81.9 

19  56.  I 

81.  0 

20  25.  4 

80.  I 

10 

5 

00 

20  31.  5 

85-1 

21  01.5 

84.  I 

21  31.  2 

83-2 

22  00.  5 

82.  2 

22  29.  6 

81.3 

5 

00 

4 

50 

22  37.0 

86.3 

23  06.  8 

85-4 

23  36.  I 

84.4 

24  05.  I 

83-5 

24  34-  I 

^5 

4 

50 

40 

24  42.  7 

87.6 

25  12.3 

86.7 

25  41.6 

85-7 

26  10.  5 

84.8 

26  39.  0 

83-8 

40 

30 

26  48.  4 

89.0 

27  17-9 

88.0 

27  47-  I 

87.0 

28  15.8 

86.0 

28  4/|.  2 

85-0 

30 

20 

28  54.  I 

90.4 

29  23.  7 

89.4 

29  52.  7 

88.3 

30  21.4 

87-3 

30  49.  6 

86.3 

20 

10 

30  59-  9 

91.7 

31  29.4 

90.7 

31  58-6 

89.7 

32  27.  I 

88.6 

32  55-  2 

87.6 

10 

4 

00 

33   05.  7 

93-1 

33   35-  3 

92.  I 

34  04.  4 

91-  I 

34  33-  0 

90.  0 

35  01.  0 

88.9 

4 

00 

3 

50 

35  II-  I 

94-6 

35  40.  9 

93-5 

36  10.  I 

92-5 

36  38.  8 

91.4 

37  06.  8 

90.3 

3 

50 

40 

37  16.4 

96.  I 

37  46.  4 

95-0 

38  15.8 

93-9 

38  44- S 

92.  8 

39  12-  S 

91-7 

40 

30 

39  21.  2 

97-7 

39  51-5 

96-5 

40  21.  I 

95-  4 

40  50.  0 

94-3 

41  18.  2 

93-  I 

30 

20 

41  25.7 

99-3 

41  56-  3 

98.  I 

42  26.  2 

97.0 

42  55.4 

95-8 

43  23.  8 

94-  6 

20 

10 

43  29.  6 

lOI.  0 

44  00.  6 

99-8 

44  30.8 

98.6 

45  00.  2 

97-4 

45  29.  I 

96.  I 

10 

3 

00 

45  32.  7 

102.  8 

46  04.  2 

loi.  6 

46  34.  8 

100.  3 

47  04.  8 

99-  I 

47  33-  9 

97-8 

3 

00 

2 

50 

47  34-  8 

104.  7 

48  06.  9 

103-5 

48  38.  2 

102.  2 

49  08.  7 

100.  9 

49  38-  2 

99- 5 

2 

50 

40 

49  36.  0 

106.  7 

50  08.  8 

105-  4 

50  40.  8 

104.  I 

51  II- 9 

102.  7 

51  42.0 

101.3 

40 

30 

SI  35-8 

108.  8 

52  09.  5 

107-5 

52  42.  2 

106.  I 

53  14-0 

104.  7 

53  44.  9 

103-3 

30 

20 

53  34-  0 

III.  I 

54  08.  7 

109.7 

54  42.  4 

108.3 

55  15-  I 

106.  9 

55  46.  8 

105-3 

20 

10 

55  30.  S 

113-6 

56  06.  I 

112.  2 

56  41.  I 

no.  7 

57  14-8 

109.  2 

57  47-  5 

107.  6 

10 

2 

00 

57  24.  5 

116.  3 

58  01.  6 

114.  8 

58  37-  7 

113- 3 

59  12-  6 

III.  7 

59  46.  6 

no.  I 

2 

00 

1 

50 

59  15-8 

119.  2 

59  54-  S 

117.  7 

60  32.  0 

116.  I 

61  08.  4 

114-  5 

61  43-  6 

112.  8 

1 

50 

40 

61  03.  9 

122.  5 

61  44.  2 

120.  9 

62  23.  3 

119- 3 

63  01.  4 

117.  6 

63  38-  3 

115-8 

40 

30 

62  47.  9 

126.  0 

63  30-  0 

124-5 

64  II.  0 

122.  9 

64  51.  0 

121.  I 

65  29.  7 

119- 3 

30 

20 

64  27.  I 

130.0 

65  II- 3 

128.4 

65  54.  s 

126.  7 

66  36.  6 

125.  0 

67  17.  5 

123.  I 

20 

10 

66  00.  2 

134-4 

66  46.  8 

132.9 

67  32.  4 

131.  2 

68  16.8 

129.  4 

69  00.  2 

127.5 

10 

1 

00 

67  26.3 

139-3 

68  IS-  3 

137-8 

69  03.  3 

136.  I 

69  50-  5 

134.4 

70  36.  7 

132-5 

1 

00 

0 

50 

68  43-  7 

144-  8 

69  35-  2 

143-4 

70  26.  0 

141.  8 

71  16.  0 

140.  I 

72  04.  7 

138.3 

0 

50 

40 

69  50.  7 

150-9 

70  44-  7 

149-  6 

71  38.  2 

148.  2 

72  31.  I 

146.  6 

73  23.4 

144-9 

40 

30 

70  45-  2 

157-  5 

71  41.8 

156.5 

72  37-8 

155-  3 

73  33-  S 

153-  9 

74  28.  5 

152.5 

30 

20 

71  26.3 

164.  7 

72  24.  6 

163.9 

73  22.  7 

163-  I 

74  20.  5 

162.  I 

75  18.3 

161.  0 

20 

10 

71  51-4 

172.  2 

72  Si-o 

171.  8 

73  50.  5 

171.4 

74  50-  0 

170.9 

75  49.  3 

170.3 

10 

0 

00 

72  0. 0 

180.  0 

73  0.0 

180.  0 

74  0.  0  180.  0 

75  o-o 

180.  0 

76  0.  0 

180.0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 

Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

7 

00 

0  09.5 

63.6 

0  44.7 

62.8 

I  19.9 

62.  0 

7     00 

6 

50 

o  53-9 

66.6 

I  28.  4 

65.8 

2  02.  8 

64.  9 

2  37.2 

64.  I 

3  II.  6 

(>3-3 

6    50 

40 

2  50.  0 

67.9 

3  23.7 

67.1 

3  57-4 

66.2 

4  31.  I 

65.4 

5  04.7 

64.6 

40 

30 

4  47-  I 

69.  2 

5  20.  I 

68.4 

5  53-3 

67.5 

6  25.9 

66.7 

6  58.8 

65.9 

30 

30 

6  45-3 

70-5 

7  17.7 

69.  7 

7  49.9 

68.8 

8  22.  I 

68.0 

8  54.2 

67.1 

20 

6 

10 
00 

8  44.  2 

10  44.  2 

71.8 
73-1 

9  16.  I 

70.9 
72.2 

9  47-6 
II  46.  4 

70.  0 
71.3 

10  19.  I 

69.  2 

70.  4 

10  50.  5 
12  48.  0 

68.3 
69.5 

10 
6    00 

53,15.4^ 

<u  i7.i) 

14   16.  I 

5 

50 

12  44.  8 

74.3 

I3TT4 

73.4 

13  45.  8 

72.5 

71.6 

14  46.  2 

70.7 

5    50 

40 

14  46.  3 

75-5 

15  16.4 

74.6 

15  46.  3 

73.7 

16  16.  0 

72.8 

16  45-  4 

71.9 

40 

30 

16  48.  3 

76.7 

17   18.0 

75.8 

17  47.3 

74-9 

18  16.4 

74.0 

18  45-  3 

73.1 

30 

20 

18  51.2 

77-9 

19  20.  3 

77.0 

19  49.  2 

76.1 

20  17.  7 

75.  I 

20  46.  0 

74.2 

20 

10 

20  54-3 

79.1 

21  23.  I 

78.2 

21  51.5 

77.2 

22  19.  7 

76.3 

22  47-3 

75-3 

10 

5 

00 

22  58.2 

80.3 

23  26.  6 

79.  4 

23  54.  5 

78.4 

24  22.  2 

77.5 

24  49.  4 

76.4 

5    00 

4 

50 

25  02.3 

8i-5 

25  3°.  4 

80.6 

25  58.0 

79.6 

26  25.  2 

78.6 

26  51.9 

77.6 

4    50 

40 

27  07.  I 

82.8 

27  34-  8 

81.  8 

28  02.  0 

80.8 

28  28.  8 

79.  7 

28  55.  I 

78.7 

40 

30 

29  12.  0 

84.0 

29  39-  4 

83.0 

30  06.  2 

82.0 

30  32.  7 

80.  9 

30  58.  7 

79.9 

30 

20 

31  17.2 

85-3 

31  44-4 

84.2 

32  II.  0 

83.2 

32  37.2 

82.1 

33  02.  7 

81.0 

20 

10 

33  22.  7 

86.  s 

33  49.  7 

85.4 

34  16.  2 

84.4 

34  41-9 

83.3 

35  07.  2 

82.2 

10 

i 

00 

35  28.  4 

87.8 

35  55-  2 

86.7 

36  21.  5 

85.6 

36  47-  I 

84.5 

37  12,  I 

83.4 

4    00 

3 

50 

37  34.  I 

89.  I 

38  00.8 

88.0 

38  26.  9 

86.9 

38  52.4 

85.7 

39  17-  I 

84.6 

3    50 

40 

39  39-  9 

90-  5 

40  06.  7 

89-3 

40  32.  7 

88.2 

4o_^^8^ 

87.  0 

41  22.  5 

85.8 

40 

30 

41  45-  7 

91.9 

42   12.  6 

90.  7 

42  38.  4 

89.5 

45  09.  5 

88.2 

43  28.0 

87.0 

30 

20 

43  51-  4 

93-4 

44  18.3 

92.  I 

44  44.3 

90.8 

89.5 

45  33.  8 

88.3 

20 

10 

45  57- 0 

94-9 

46  23.  8 

93-6 

46  50.  0 

92.3 

47  15.2 

90.9 

47  39-  5 

89.6 

10 

3 

00 

48  02.  0 

96.  5 

48  29.  2 

95.  I 

48  55.  6 

93.8 

49  21.  0 

92.4 

49  45.  3 

91.  0 

3    00 

2 

50 

50  06.  8 

98.  2 

50  34.  4 

96.7 

51  01.  0 

95.3 

51  26.4 

93.9 

51  SO.  9 

92.4 

2    50 

40 

52  II.  I 

99-9 

52  39.  I 

98.4 

53  06.  I 

96.9 

S3  32.  I 

95.4 

53  56.  7 

93.9 

40 

30 

54  14-  6 

loi.  8 

54  43.  2 

100.3 

55  10.6 

98.7 

55  36.  9 

97.  I 

56  01.  9 

95.6 

30 

20 

56  17.3 

103.8 

56  46.  6 

102.  2 

57  14-8 

100.  6 

57  41.7 

98.9 

58  07.  2 

97-3 

20 

10 

58  18.  9 

106.  0 

58  49.  0 

104.  3 

59  17.9 

102.  7 

59  45.  5 

100.  9 

60  II.  5 

99.1 

10 

2 

00 

60  19.  I 

108.  4 

60  50.  3 

106.  7 

61  20.  I 

104.  9 

61  48.  6 

103.0 

62  15.4 

lOI.  I 

2    00 

1 

50 

62   17.  5 

III.  I 

62  50.  0 

109.3 

63  21.0 

107.4 

63  SO.  5 

105.4 

64  18.  2 

103.4 

1    50 

40 

65  13-  7 

114.  0 

65  47-  6 

112.  I 

66  20.  I 

no.  I 

66  51.  0 

108.  0 

67  20.  I 

105.9 

40 

30 

66  07.  0 

117-4 

66  42.  7 

"5-4 

67  17.0 

113.  3 

67  49.  4 

III.  0 

68  20.  I 

108.7 

30 

20 

67  56.8 

121.  I 

68  34.  6 

119.  0 

69  II.  I 

116.  8 

69  45-  7 

114.  5 

70  18.  2 

112.  0 

20 

10 

69  42.  I 

125.5 

70  22.  4 

123.3 

71  01.  2 

120.  9 

71  38.0 

118.  5 

72  13.  0 

115.  9 

10 

1 

00 

71  21.3 

130.5 

72  04.  5 

128.3 

72  46.3 

125.9 

73  26.  5 

123.3 

74  04.  I 

120.  5 

1     00 

0 

50 

72  52.7 

136.3 

73  39.  2 

134.  I 

74  24.  5 

131.  7 

75  07.  7 

129.  I 

75  48.  7 

126.  2 

0    50 

40 

74  14-  4 

143.  I 

75  04.  3 

141.  0 

75  53.  2 

138.7 

76  40.  6 

136.  I 

77  25.9 

^33-  2 

40 

30 

75  22.  7 

150.9 

76  16.  5 

149.  I 

77  09.  5 

147.  0 

78  00.  5 

144-  6 

78  51-0 

141.  9 

30 

20 

76  15-  5 

159.8 

77  12.3 

I. 58.  5 

78  08.  8 

156.8 

79  04.  6j 

155.0 

79  59.3 

152.7 

20 

10 

76  48.  6 

169.7 

77  47.  8 

168.9 

78  46.  8 

168.0 

79  45.  ( 

167.  0 

80  44.  2 

165.7 

10 

0 

00 

77     0.0 

180.  0 

78     0.  0 

180.  0 

7Q     0. 0 

180,  0 

80     0.  0 

180.  0 

81     0. 0 

180.  0 

0    00 

In  North  declination,  when  tl 

e  star  is  rising  or  Eas 

t  of  the  meridian,  the  tabulate^  a 

zimuths 

are  reckoned  from  Nc 

rth  to  East; 

and  V, 

hen  the  star  is  settine  or  W 

;st  of  the  meridian,  t 

ne  tabulated  azimuti  s  are  reckpned  from 

North  to  West. 

In  South  declination,  when  tl 

e  star  is  rising  or  Eas 

t  of  the  meridian,  th«  tabulated  azimuths 

are  reckoned  from  So 

uth  to  East; 

and  when  the  star  is  setting  or  'W 

est  of  the  meridian,  t 

he  tabulated  azimuti  s  are  red  oned  from 

South  to  West. 

1 

1 

\,H^*03 

'& 

1 

tr  /r.*^ 

i^"  tl. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6    00 

0  00.  0 

90.  0 

6 

00 

5    50 

2  05.8 

91-3 

I  33-  I 

92.  2 

I  00.  4 

93-  I 

0  27.7 

93.9 

5 

50 

40 

4  II-  5 

92.7 

3  38-7 

93-6 

3  05.9 

94-  4 

2  33.0 

95-2 

2  00.  I 

96.  I 

40 

30 

6  17.  I 

94.  I 

S  44-  2 

95- 0 

5  II.  2 

95-8 

4  38-2 

96.6 

4  05.  I 

97-4 

30 

20 

8  22.  4 

95-5 

7  49-3 

96-3 

7  16.  2 

97-2 

6  42.9 

98.0 

6  09.  6 

98.8 

20 

10 

10  27.  5 

96.9 

9  54-2 

97-7 

9  20.  8 

98.6 

8  47-2 

99.4 

8  13.6 

100.  2 

10 

5    00 

12  32.  2 

98- 3 

II  58.  7 

99-  I 

II  25.  0 

100.  0 

10  51.  I 

100.  8 

10  17.  I 

lOI.  7 

5 

00 

4    50 

14  36.  4 

99-7 

14  02.  6 

100.  6 

13  28.  6 

lOI.  4 

12  54-4 

102.  3 

12  20.  0 

103.  I 

4 

50 

40 

16  40.  I 

lOI.  2 

16  05.  9 

102.  I 

15  31- S 

102.  9 

14  56-  9 

103.8 

14  22.  I 

104.  6 

40 

30 

18  43.  2 

102.  7 

18  08.  4 

103.  6 

17  33-8 

104.  4 

16  58-  7 

105-3 

16  23.4 

106.  I 

30 

20 

20  45-  5 

104.  2 

20  10.  5 

105.  I 

19  35-  2 

106.  0 

18  59.  6 

106.  9 

18  23.8 

107.7 

20 

10 

22  47.  0 

105.8 

22  II.  5 

106.  7 

21  35-  6 

107.  6 

20  59.  4 

108.5 

20  23.  I 

109.3 

10 

4    00 

24  47.  6 

107- 5 

24  II.  5 

108.3 

23  35- 0 

109.  2 

22  58.  3 

no.  I 

22  21.  2 

no.  9 

4 

00 

3    50 

26  47.  0 

109.  2 

26  10.  2 

no.  0 

25  33-  2 

no.  9 

24  55-  8 

III.  8 

24  18.  0 

112.  6 

3 

50 

40 

28  45.  2 

no.  9 

28  07.  8 

III.  7 

27  30-  0 

112.  6 

26  51.  9 

113- 5 

26  13.  5 

114- 4 

40 

30 

30  42.  0 

112.  7 

30  03.  9 

113- 5 

29  25-  3 

114- 4 

28  46.  4 

115- 3 

28  07.  2 

116.  2 

30 

20 

32  37-3 

114.  6 

31  58-3 

115- 4 

31  18-9 

116.  3 

30  39-  2 

117.  2 

29  59-  I 

118.  I 

20 

10 

34  30.  8 

116.  6 

33  51.0 

117.  4 

33  IO-8 

118.  3 

32  30-  2 

119.  2 

31  49-2 

120.  I 

10 

3    00 

36  22.  3 

118.  6 

35  41-0 

119- 5 

35  00.  4 

120.  4 

34  18.  8 

121.  2 

33  36.  8 

122.  I 

3 

00 

2    50 

38  II.  6 

120.  8 

37  29.  9 

121.  6 

36  47-  8 

122.  5 

36  05.  I 

123-4 

35  22.  2 

124-3 

2 

50 

40 

39  58-  5 

123.0 

39  15-  7 

123-9 

38  32-  4 

124.  8 

37  48.  7 

125-7 

37  04-  7 

126.  5 

40 

30 

41  42.  6 

125-4 

40  58.  7 

126.3 

40  14.  2 

127.  2 

39  29-  5 

128.  I 

38  44-2 

128.9 

30 

20 

43  23.  6 

127.9 

42  38.  4 

128.8 

41  52-8 

129.7 

41  06.  7 

130.5 

40  20.  4 

131- 4 

20 

10 

45  oi-  0 

130.  5 

44  14-  7 

131-4 

43  27.  8 

132-3 

42  40.  6 

133.  I 

41  53.0 

134-0 

10 

2    00 

46  34.  6 

133-3 

45  47-  0 

134-2 

44  58-9 

135-0 

44  10.  3 

135.9 

43  21.  5 

136-  7 

2 

00 

1    50 

48  03.  9 

136.3 

47  14-9 

137-2 

46  25.  4 

138.0 

45  35-  6 

138.8 

44  45-5 

139-6 

1 

50 

40 

49  28.  3 

139-4 

48  37-  9 

140.  2 

47  47-  I 

141-  0 

46  55-  9 

141-  8 

46  04.  5 

142.  6 

40 

30 

50  47-  3 

142.8 

49  55-  5 

143-5 

49  03-  4 

144-3 

48  10.  9 

145-  0 

47  18.  2 

145-8 

30 

20 

52  00.  4 

146.3 

51  07.2 

147.0 

50  13.  7 

147-7 

49  19.  9 

148.4 

48  26.  0 

149-  I 

20 

10 

53  06.  8 

149.9 

52  12.4 

150.  6 

51   17-6 

151.3 

50  22.  6 

152.  0 

49  27-  4 

152.6 

10 

1    00 

54  06.  3 

153-8 

53  10.  5 

154-4 

52   14-  4 

155-0 

51  18.3 

155- 6 

50  22.  0 

156.  I 

1 

00 

0    50 

54  57-  8 

157-8 

54  00.  9 

158.4 

53  03.  7 

158.9 

52  06.  3 

159.4 

51  09.  0 

159-9 

0 

50 

40 

55  41- 0 

162.  I 

54  43-  0 

162.  5 

53  44-8 

162.  9 

52  46.  7 

163-3 

51  48.4 

163-  7 

40 

30 

56  15-  2 

166.  4 

55  16.  2 

166.8 

54  17-  4 

167.  I 

53  18.4 

167.4 

52  19-4 

167.7 

30 

20 

56  39-  9 

170.9 

55  40.  5 

171.  I 

54  41-  0 

171- 3 

53  41.  5 

171.  6 

52  41-9 

171.  8 

20 

10 

56  55-  0 

175-4 

55  55-  I 

175.5 

54  55-  2 

175.6 

53  55-4 

175-8 

52  55-  5 

175.9 

10 

0    00 

57     o-o 

180.  0 

56     0.  0 

180.  0 

55     0.  0 

180.  0 

54    0.  0 

180.0 

53     0. 0 

180.  0 

0 

00 

In  North  declination,  -w-hen  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  Ls  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5« 

6° 

r 

8»       . 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5    40 
30 
20 
10 

I    27.  2 

3  31- 8 
5  36.1 
7  39-9 

96.9 
98-3 
99-7 

lOI.  I 

0  54.  2 
2  58.6 
5  02.  6 
7  06.  0 

97-8 

99-  I 

100.  5 

101.  9 

0  21.  2 
2  25.4 
4  29.  0 
6  32.  I 

98.6 
99.9 

101-3 
102.  7 

I  52.0 
3  55-4 
5  58.1 

100.  8 
102.  2 
103.6 

I  18.  7 
3  21.7 
5  23.9 

loi.  6 
103.0 
104.4. 

5    40 
30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

9  43- 0 
II  45.6 

13  47-  I 
15  48.  0 
17  47-  8 
19  46.  5 

102.  5 

103-9 

105.  4 

106.  9 
108.5 
no.  I 

9  08.7 
II  10.  8 
13  II.  9 
15  12.  2 

17  II- 5 
19  09-  5 

103-4 
104.  8 

106.  3 

107.  8 
109.4 
III.  0 

8  34.4 
10  35-9 
12  36.  7 

14  36-  4 

16  35- 0 
18  32-5 

104.  2 
105.6 

107.  I 

108.  6 
no.  2 
III.  8 

7  59-9 
10  01.  I 
12  01.  2 

14  00.  3 

15  58.4 
17  55.  I 

105.  0 

106.  4 
107.9 
109.  4 

111.  0 

112.  6 

7  25.4 

9  25-9 
II  25.6 
13  24.  I 
15  21.6 
17  17.6 

105.8 
107.3 
108.  8 
no.  3 
III.  8 
113.4 

5     00 
4    50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

21  43- 9 
23  40.  I 

25  34-  7 
27  27.8 
29  18.  7 
31  07.  8 

III.  7 

113-4 
115-2 

117.  0 

118.  9 
120.  9 

21  06.  3 

23  01.  8 

24  55-  6 
26  47.  8 
28  38.  0 
30  26.  I 

112.  6 

114.  3 
116.  I 

117.9 
119.  8 
121.  8 

20  28.  5 
22  23.3 
24  16.  3 

26  07.  7 

27  56.9 
29  44.  2 

113.4 

115.  I 

116.  9 
1 18.  7 
120.  6 
122.  6 

19  SO.  5 
21  44.5 

23  36.  7 
25  27.  2 
27  15-6 
29  01.  8 

114.  2 

115.  9 
117.  7 

119.5 
121.  4 

123.4 

19  12.4 

21  05.  5 

22  57.0 
24  46.  5 
26  34.  I 
28  19.  3 

115.  I 

116.  8 
118.  5 
120.3 
122.  2 
124.  2 

4     00 
3     50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

32  54.6 
34  38.  8 

36  20.  3 

37  58.  7 
39  33-  7 
41  05.  I 

123.0 
125.  I 

127-3 
129.7 

132.  2 

134-8 

32  II.  9 

33  55-  I 
35  35-  5 

37  12.8 

38  46.  6 
40  16.  8 

123.8 

125-9 
128.  2 

130.5 
133-0 

135-5 

31  28.9 

33  II-  I 

34  50-  3 

36  26.  6 

37  59-2 
39  28.  3 

124.  6 
126.8 
129.  0 

131- 3 
133-7 
136.  2 

30  45-  6 
32  26.  8 

34  04.  9 

35  40.  I 

37  II-  5 

38  39-  3 

125.4 
127.  6 

I2Q.  8 

132.  I 

134-  5 
137-0 

30  02.  0 

31  42.2 

33  19-3 

34  53-  3 

36  23.  6 

37  50.  2 

126.  2 

128.  3 
130.  5 
132.9 
135-3 
137.8 

3     00 
2    50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

42  32.  3 

43  55- 0 

45  12.8 

46  25.  2 

47  31-8 

48  32.  I 

137-5 
140.3 

143-3 
146.4 

149-7 
153-1 

41  42.  8 

43  04-  2 

44  20.  8 

45  32-  0 

46  37-  3 

47  36.  4 

138.2 
141-  0 
144-  0 
147.  I 
150.3 
153-7 

40  53.  0 

42  13.  2 

43  28.  5 

44  38-8 

45  42.  7 

46  40.  7 

139.0 
141.  8 
144.  7 

147-7 
150.9 

154-  2 

40  02.  8 

41  21.  9 

42  36.  0 

43  44.  8 

44  47.  9 

45  44-  8 

139.7 
142.  5 

145-3 
148.3 

151.5 
154-8 

39  12.  6 

40  30.  5 

41  43-  4 

42  51.  I 

43  52.9 

44  48.  8 

140.  4 
143-2 
146.  0 

149-  0 

152.  I 

155-3 

2     00 
1     50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

49  25.  4 

50  II.  6 

50  50-  0 

51  20.  4 

SI  42. 4 
SI  5S-6 

156.6 
160.3 
164.  I 
168.  0 
172.  0 
176.  0 

48  28.  8 

49  14.  4 

49  51.  6 

50  21.  2 

50  42-  7 
50  55-  6 

157-  2 
160.  8 
164.  5 
168.  3 
172.  I 
176.  I 

47  32-  0 

48  16.  3 

48  S3-  I 

49  22.  I 

49  43-  I 
49  55-  7 

157-  6 
161.  2 
164.  8 
168.  5 
172.3 
176.  I 

46  35-  I 

47  18-  4 

47  54-  5 

48  23.  0 

48  43-  5 
48  55-  9 

158.  I 
161.  6 
165.  I 
168.8 

172.5 
176.  2 

45  38.  2 

46  20.  7 

46  55-  9 

47  23.  8 
47  43-  9 
47  56.  0 

158.6 
162.  0 

165.  5 
169.  I 
172.  6 

176.3 

1     00 
0    50 
40 
30 
20 
10 

0    00 

52     0.0 

180.  0 

51     0.0 

180.  0 

50     0.  0 

180.  0 

49     0. 0 

180.  0 

48     0.  0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  33°.     DECI.INATION  CONTRARY  NAME  TO  LATITUDE.     345 


Hour 
Angle. 

10° 

11" 

12° 

13° 

14° 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b.  m. 

0            / 

0 

0       / 

0 

0            / 

0 

0       / 

0 

e          / 

0 

h.  m. 

5    30 
20 
10 

o  45-5 

2    48.0 

4  49-9 

102.  5 

103.  8 
105.  2 

0  12.  2 
2  14.  2 
4  15-6 

103-3 
104.  7 
106.  I 

I  40.4 

3  41-3 

105.  5 

106.  9 

I  06.  6 
3  07-0 

106.3 
107.7 

0   32.8 
2    32.7 

107.  I 
108.5 

5    30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

6  50.7 
8  ■50.8 
10  49.  8 
12  47-  9 
14  4-1-  6 
16  40.  0 

106.  7 
108.  I 
log.  6 

111.  I 

112.  7 

114- 3 

6  16.  0 

8  15-5 
10  14-  0 
12   II.  4 
14  07.  4 
16  02.  I 

107.5 
108.  9 

110.  4 

111.  9 

113-  5 
115.1 

5  41.  I 

7  40.  2 

9  38.0 

II  34.  7 

13  30.  I 

15  23.9 

T08.  3 
109.  7 

111.  2 

112.  7 
114- 3 
IIS- 9 

5  06.3 

7  04.7 
9  01.9 

10  57.  9 
12  52.  6 

14  45-  8 

109.  I 
no.  5 

112.  0 

113.  5 
115.1 
116.  7 

4  31-3 
6  29.  I 

8  25.7 
10  20.  9 
12   14.  9 
14  07.  3 

109.9 

111.  3 

112.  8 

114.  3 

115.  9 
117- 5 

5    00 
4    50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

18  33-  8 
20  26.  3 
22  16.  9 

24  05.  6 

25  52-  2 

27  36-  s 

115-9 
117.  6 

"9-  3 
121.  I 

123.0 

125.  0 

17  55-3 
19  46.  8 
21  36.  6 
23  24-  4 

25  lO-  I 

26  53-  3 

116.  7 
118.  4 

120.  I 

121.  9 
123.8 
125.8 

17  16.4 

19  07.  I 

20  56.  6 
22  42.  9 

24  27.  7 
26  10.  0 

117- 5 

119.  2 

120.  9 
122.  7 
124.  6 
126.  6 

16  37-4 
18  27.  2 
20  15.3 

22  01.  3 

23  45-  I 
25  26.  4 

118.  3 

120.  0 

121.  7 

123.5 
125.4 
127.4 

15  58.  2 
17  47-  2 
19  34-  3 
21   19.3 

23  02.  2 

24  42.  6 

119.  I 
120.8 
122.  5 
12.4.  3 
126.  I 
128.  I 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2    60 
40 
30 
20 
10 

29  18.  2 

30  57-4 
32  33-3 

34  06.  2 

35  35-  3 
37  oo-  8 

127.  0 
129.  I 
131-3 
133-  6 
]36.  0 

138.5 

28  34-  I 

30  12.  2 

31  47-  I 

33  18.  8 

34  46.  9 
36  II.  2 

127.  8 
129.9 
132.  I 
134.4 
136.  7 
139.2 

27  49.  7 
29  26.  7 

31  00.  6 

32  31.  2 

33  58.  I 
35  21.3 

128.6 

130.7 
132.8 

135- I 
137.4 
139-9 

27  05.  I 

28  41.  I 

30  13.  9 

31  43-  2 

33  09-  2 

34  31-2 

129.3 
131.  4 

133-5 
13.5-8 
138.  I 
140.  6 

26  20.  2 

27  55.  I 

29  26.  8 

30  55-  I 

32  19.  9 

33  40.8 

130.  I 
132-  I 
134-3 
136.5 
138.8 
141.  2 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1     50 
40 
30 
20 
10 

38  22.  0 

39  38-  8 

40  50.  4 

41  57- 0 

42  57-9 

43  52- 7 

141.  I 
143-  8 
146.  6 
I4Q.  6 
152.  6 
155-8 

37  31-  2 

38  46.  7 

39  57-4 

41  02.  8 

42  02.  6 
42  56-  5 

141.  8 

144-  5 
147-2 
150. 1 

153- 1 
156-3 

36  40.  2 

37  54-  5 

39  04-  I 

40  08.  4 

41  07.  2 

42  00.  0 

142.4 
145.  I 
147.8 

150.7 
153-6 
156.7 

35  49-  0 

37  02.  I 

38  10.  7 

39  13.9 

40  II.  7 

41  03.  5 

143-  I 
145-7 

148.4 
151.  2 

154.  I 
157.  I 

34  57.  5 

36  09.  7 

37  17-0 

38  19-  2 

39  16.0 

40  07.  0 

143-7 
146.3 
149.0 
151.  8 
154.  6 
157.6 

2    00 
1     50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

44  41-  I 

45  22.  8 

45  57-  3 

46  24.  6 
46  44-2 
46  56.  I 

159.  0 
162.  4 
165.  8 
169.  3 
172.  S 
176.4 

43  43-  9 

44  24-  7 

44  58-  7 

45  25.2 
45  44-6 
45  56-  I 

159.4 
162.  7 
166.  I 
169.5 
173.0 
176.5 

42  46.  7 

43  26.  7 

43  59-9 

44  26.  0 
44  44.  9 
44  56-2 

159.8 
163.  I 
166.  4 
169.7 
173.  I 
176  5 

41  49.3 

42  28.  7 

43  01.  2 
43  26.  s 
43  4.V  2 
43  56-  2 

160.  2 

163.4 
166.6 
169.9 

173.  2 
176.  6 

40  51-9 

41  30.4 

42  02.3 

42  27.4 
42  45-  5 
42  56.3 

160.  6 

163-  7 
166.  9 
170.  I 

173-4 
176.7 

1     00 
0     50 
40 
30 
20 
10 

0    00 

47     0.0 

180.  0 

46     0. 0 

180.  0 

45     0.  0 

180.  0 

44     0.0 

I  So.  0 

43     0.0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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16° 

16° 

17° 

18° 

W 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    10 

I  58.2 

109.3 

i 

I  24.  0 

no.  2 

0  49.4 

III.  0 

0  14.9 

iii.S 

5 

10 

5    00 
4    50 
40 
30 
20 
10 

3  56.4 
5  53-  5 
7  49-4 

9  43-7 
II  37.  I 
13  28.8 

no.  7 

112.  I 

113.  6 

115.  I 

116.  7 
118.  3 

3  21.3 
5  17-8 
7  13-0 
9  06.  8 
10  59.  2 
12  50.  0 

III.  6 
113.  0 
114- 4 

115-9 

117.  4 
119.  0 

2  46.  2 
4  41-9 
636-5 
8  29-5 
10  21.  2 
12    II.  I 

112.  4 

113.  8 

115.  2 

116.  7 

118.  2 

119.  8 

2  II.  I 
4  06.  I 

6  00.  0 

7  52.0 
9  43- 0 

11  32.  2 

113.  2 

114.  6 
116.  0 

117- 5 

119.  0 

120.  6 

I  36.0 
3  30-3 
5  23-3 
7  14-8 
9  04.  8 

10  53-  I 

114.  0 

115-4 
116.  8 

118.  3 

119.  8 
121. 4 

5 
4 

00 
50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

IS  18.8 

17  06.  9 

18  53-  2 
20  37-3 

22  19.  I 

23  58.  5 

119.  9 
121.  6 

123-3 

125.  I 

126.  9 
128.8 

14  39-  2 
16  26.  5 

18  II.  9 

19  55- 0 

20  35.8 

23  14.2 

120.  6 
122.  3 

124.  0 

125.  8 
127.  6 

129-5 

13  59-  5 
15  45-8 

17  30-  3 

19  12.  5 

20  52.  4 
22  29.  7 

121.  4 
123.  I 
124.8 
126.  6 
128.4 
130-3 

13  19.  6 

15  05- 1 

16  48.  6 

18  29.  8 

19  08.  7 
21  45- 0 

122.  2 
123.8 
125-5 
127-3 
I2g.  I 

131.  0 

12  39.  6 
14  24.  2 

16  06.  7 

17  47- 0 

18  24-  8 
2 1  00.  2 

123.0 
124.  6 
126.3 
128.0 
129.8 

131-7 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

25  35-  I 

27  08.  9 

28  39.  6 
30  06.  9 

31  30-  S 

32  50-3 

130.8 
132.8 

13s- 0 
137-2 
139-  5 
141-9 

24  49-  8 

26  22.  5 

27  52- I 

29  18.  4 

30  40.  9 

31  59-5 

131.  5 
133-5 
135-7 
137-9 
140.  I 
142.  5 

24  04.  3 

25  35-9 

27  04-  5 

28  29.  5 

29  51.  I 
31  08.  6 

132.2 
134.2 
136.3 
138-5 
140.  8 

143-  I 

23  18.6 

24  49-  I 

26  16.  7 

27  40.  6 

29  01.  0 

30  17-  5 

132.9 

134-9 
137.0 
139.  2 
141-4 
143-7 

22  32. 7 

24  02.  2 

25  28.  7 

26  51-5 

28  10.  8 

29  26.  2 

133-6 
135-6 

137-7 
139.8 
142.  0 
144-3 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1     50 
40 
30 
20 
10 

34  05.  8 

35  16.9 

36  23.  2 

37  24-  4 

38  20.  2 

39  10.  I 

144.3 
146  9 

149- 5 
152-3 
155.1 
158.0 

33  14.0 

34  24.  I 

35  29.  2 

36  29.  s 

37  24.  3 

38  13.  5 

144-9 
147-  5 
150.  I 
152.  8 
ise.  6 

158.  s 

32  22.  0 

33  30-  9 

34  35-  I 

35  34-3 

36  28.  3 

37  16.6 

145- 5 
148.  0 
150.  6 

153-  3 
156.  0 

158.8 

31  29.8 

32  37-8 

33  40-  9 

34  39-  I 

35  32-2 

36  19-  7 

146.  I 
148.6 
151.  I 

153-7 
156.  4 

159.2 

30  37-  5 

31  44-3 

32  46.  5 

33  43-  9 

34  36-  0 

35  22.7 

146.  7 
149.  I 
151.  6 
154.2 
156.9 
159.6 

2 

1 

00 
50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

39  54-  4 

40  32.  2 

41  03.  5 
41  28.  I 
41  45.8 
41  5*5-4 

161.  0 
164.  0 
167.  I 
170.3 

173- 5 
176.8 

38  56.  8 

39  33-  9 

40  04.  6 
40  28.  7 
40  46.  I 
40  56.  5 

161.  4 
164.4 
167.4 

170.5 
173-7 
176.8 

37  59-  I 

38  35-6 

39  05.  7 
39  29-  3 
39  46.  4 
39  56-  6 

161.  7 
164.  7 
167.6 
170.7 

173-  8 
176.9 

37  01.4 

37  37-  I 

38  06.  8 
38  29.  9 
38  46-  6 
38  56-  7 

162.  I 
165.  0 
167.9 
170.9 

173-9 
176.9 

36  03.  6. 

36  38.  7 

37  07.  8 
37  30-  5 
37  46.  9 
37  56-  7 

162.  4 
165.  2 
168.  I 
171.  I 
174.0 
177.0 

1 

0 

00 
50 
40 
30 
20 
10 

0    00 

42     0. 0 

180.  0 

41     0. 0 

180.  0 

40     0. 0 

180.  0 

39     0-0 

180.  0 

38     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0             / 

0 

0       / 

0 

0       / 

0 

c           / 

0 

0       / 

0 

h. 

m. 

5 

00 

I  oo.  9 

114.  8 

0  25.7 

115-6 

1 
5 

00 

4 

50 

2  54-3 

116.  2 

2  18 

4 

117.  0 

I  42.4 

117.  8 

I  06.  6 

118.  6 

0  30- 4 

119.  4 

4 

50 

40 

4  46.  6 

117.  6 

4  09 

8 

118.  4 

3  33-0 

119.  2 

2  56 

2 

120.  0 

2  19 

3 

120.8 

40 

30 

6  37-3 

119.  I 

5  59 

7 

119.  9 

5  22.  I 

120.  6 

4  44 

3 

121.  4 

4  06 

6 

122.  2 

30 

•40 

8  26.4 

120.  6 

7  48 

0 

121.  4 

7  09- 5 

122.  I 

6  30 

9 

122.  9 

5  52 

2 

123-7 

20 

10 

10  13.8 

122.  I 

9  34 

5 

122.  9 

8  55-2 

123.6 

8  15 

6 

124.4 

7  35 

9 

125.2 

10 

4 

00 

II  59-4 

123-7 

II   19 

2 

124-  5 

10  38.  9 

125.  2 

9  58 

5 

126.  0 

9  17 

9 

126.  7 

4 

00 

3 

60 

13  43-  I 

125-3 

13  01 

9 

126.  I 

12  20.  6 

126.8 

II  39 

2 

.127.  6 

10  57 

7 

128.3 

3 

50 

40 

IS  24-  7 

127.  0 

14  42 

5 

127.8 

14  00.  2 

128.5 

13  17 

8 

129.  2 

12  35 

3 

129.9 

40 

30 

17  04.  I 

128.  7 

16  20 

9 

129-5 

IS  37-6 

130.  2 

14  54 

I 

130.9 

14  10 

6 

131-6 

30    1 

20 

18  40.  8 

130-5 

17  56 

b 

131- 3 

17    12-3 

132.0 

16  27 

9 

132.7 

15  43 

3 

133-4 

20 

10 

20  15.3 

132-4 

19  29 

9 

133-  I 

18  44.  6 

133-8 

17  59 

I 

134.5 

17   13 

4 

135-2 

10 

3 

00 

21  46.  6 

134.3 

21  00 

4 

13,5-  0 

20  13.9 

135-7 

19  27 

3 

136.4 

18  40 

6 

137-0 

i^ 

00 

'i 

50 

23  IS- 2 

136.  2 

22  27 

7 

136.9 

21  40.  2 

137-6 

20  52 

6 

138.3 

20  04 

8 

138.9 

2 

50 

40 

24  40.  4 

138-3 

23  52 

0 

139.0 

23  03.  4 

139-6 

22  14 

7 

140.3 

21  25 

9 

140.9 

40 

30 

26  02.  2 

140.4 

25  12 

7 

141.  I 

24  23.  2 

141.  7 

23  33 

4 

142.3 

22  43 

5 

142.9 

30 

20 

27  20.  4 

142.  6 

26  29 

9 

143-2 

25  39-  3 

143-8 

24  48 

5 

144.4 

23  57 

6 

145-0 

20 

10 

28  34.  8 

144-9 

27  43 

2 

145-5 

26  51.  6 

146.0 

25  59 

7 

146.  6 

25  07 

7 

147-  2 

10 

8 

00 

29  45-  I 

147.2 

28  52 

5 

147-8 

27  59-  7 

148.3 

27  06 

9 

148.9 

26  13 

9 

149.4 

2 

00 

1 

bO 

30  5°-  9 

149.6 

29  57 

3 

150.  2 

29  03.  6 

150.7 

28  09 

8 

151.  2 

27  15 

7 

151- 7 

1 

50 

40 

32  52-  I 

152.  I 

30  57 

5 

152.  6 

30  02.  8 

153- I 

29  08 

I 

153-  6 

28  13 

2 

154- 0 

40 

30 

32  48.  5 

154-7 

31  52 

9 

155-  I 

30  57-  3 

155-6 

30  01 

7 

156.  0 

29  05 

9 

156.4 

30 

20 

33  39-  7 

157-3 

32  43 

3 

157-  7 

31  46.9 

158.  I 

30  50 

3 

158.  5 

29  53 

8 

158.  9 

20 

10 

34  25.  7 

160.  0 

33  28 

3 

160.3 

32  31-2 

160.  7 

31  33 

8 

161.  I 

30  36 

6 

161.  4 

10 

1 

00 

35  OS-  8 

162.  7 

34  08 

0 

163.0 

33  10- 0 

163.4 

32   12 

I 

163-7 

31   14 

I 

164.  0 

1 

00 

0 

50 

35  40.  3 

165- S 

34  41 

7 

165.8 

33  43-  3 

166.  I 

32  44 

7 

166.  3 

31  46 

0 

166.6 

0 

50 

40 

36  08.  8 

16H.3 

35  09 

7 

168.6 

34  10.  7 

168.8 

33  II 

6 

169.  0 

32  12 

4 

169.  2 

40 

30 

36  31-  I 

171.  2 

35  31 

(J 

171. 4 

34  32-  2 

171.  6 

33  32 

7 

171-7 

32  33 

2 

171-9 

30 

20 

36  47-  I 

174.  I 

35  47 

3 

174.  2 

34  47-. 6 

174-4 

33  47 

8 

174-5 

32  48 

0 

174.6 

20 

10 

36  56.  8 

177-  I 

35  56 

8 

177- I 

34  56-  9 

177.2 

33  57 

0 

177.2 

32  57 

I 

177-3 

10 

0 

00 

37     0.0 

180.  0 

36     0.0 

180.  0 

35     0.0 

180.  0 

34     0.  0 

180.  0 

33     0.0 

180.  0 

j 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6     10 

6  00 
5  50 
40 
30 
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1 
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50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
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3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


Alt. 


o  oo.  o 

2    04.3 

4  08.  6 

6  12.8 

8  16.6 

10  20.  3 

12  23.4 
14  26.  I 
16  28.3 
18  29.  9 
20  30.  6 
22  30.  5 

24  29.  4 
26  27.  I 
28  23.  6 
30  18.6 
32  12.  I 

34  03.  7 

35  53-  4 
37  40.  7 
39  25-  5 

41  07.  5 

42  46.  4 

44  21.  7 

45  53-  2 

47  20.  2 

48  42.  5 

49  59-3 

51  10.4 

52  14.8 

53  12.3 

54  02.  2 

54  43-  8 

55  16.8 
55  40.  7 
55  55-2 


Az. 


90.  o 
91.4 
92.  8 
94.  2 
95-6 
97.0 

98-5 

100.  o 

101.  5 

103.0 
104.  6 
106.  2 

107.9 
109.  6 
III.  4 
113-2 
115.  I 
117.  I 

119.  2 
121.  4 

123-7 
126.  I 

128.6 


134-  I 

137- I 
140.  2 

143- 5 
146.9 
150.6 

154-4 
158.4 
162.  5 
166.8 
171.  I 

175-5 


56     o.  o   180.  o 


Alt. 


o  33-5 
2  37-9 
4  42.  2 

6  46.  4 

8  50.  5 

10  54-5 

12  57-  7 
15  00.  7 
17  03.  2 
19  05.  I 
21  06.  3 
23  06.  7 

25  06.  I 
27  04.4 

29  01.  6 

30  57-  3 
32  51-6 

34  44-  I 

36  34-  6 
38  22.9 

40  08.  8 

41  52.  o 

43  31-  9 

45  08.  6 

46  41.  2 

48  09.  5 

49  33-  2 

50  51-  5 

52  03.  8 

53  09-  6 

54  08.  2 

54  59-  3 

55  41-9 

56  15-  8 
56  40.  3 
56  55-  o 


Az. 


o.  o 


89.  2 

90.  6 
92.  o 

93-4 
94-8 
96.  2 

97-7 
99-2 
100.  7 
102.  2 
103.8 
105-4 

107.  o 
108.7 
no.  5 
112.  3 

114- 3 
116.  3 

118.  3 
120.  5 
122.  8 
125.  2 
127.7 
130.4 

133-2 
136.  2 

139-4 
142.  7 
146.  2 
149.9 

153-8 

157-  9 
162.  I 

166.  4 

170.9 

175-4 


180.  o 


2° 


3° 


Alt. 


o  / 


I 

3 
5 
7 
9 
II 


07.  I 
II.  4 
15.8 
20.  o 
24.  2 
28.2 


13  31-8 
15  35-  I 
17  37-9 
19  40.  I 
21  41.  7 
23  42.  5 

25  42.  5 
27  41-4 
29  39-  2 
31  35-7 
33  30-  6 
35  23.9 

37  15-4 

39  04-  7 

40  51.  6 
42  35.8 

44  17-  o 

45  54-8 

47  28.8 

48  58.  5 

50  23.  5 

51  43-  o 

52  59-6 

54  04.  o 

55  04-  o 

55  56-  I 

56  39-  8 

57  14-  5 
57  39-  8 
57  54-9 


Az. 


88.4 

89.8 

91 

92, 

94 

95' 


58 


o.  o 


96.8 

98.3 

99-8 

loi.  3 

102.  9 

104.  5 

106.  I 
107.8 
109.  6 
III.  4 

"3-3 
115- 3 

117.  4 
119.  6 
121.  8 

124-3 
126.8 

129-5 

132-3 
135-3 
138.5 
141-9 
145-4 
149.2 

153-2 

157-3 
161.  6 
166.  I 
170.  6 
175-3 


Alt. 


Az. 


o     / 


I  40.  6 
3  44-9 
5  49-3 
7  53-6 
9  57-8 
12  02.  o 

14  05.  8 
16  09.  2 
18  12.  4 
20  14.  9 
22  16.  9 
24  18.  I 

26  18.  7 
28  18.  I 
30  16.  5 
32  13-6 
34  09.  3 

36  03.  5 

37  55-  7 
39  46.  o 
41  34-  o 
43  19-  2 

45  oi-  7 

46  40.  6 


180.  o 


48  16.  o 

49  47-  I 

51  13 

52  34 

53  49' 

54  58. 


55  59-  5 

56  52-  9 

57  37-  7 

58  13-  2 
58  39-  2 
58  54-  7 


87-5 
88.9 

90-3 
91.7 

93-  I 
94-5 

96.  o 

97-5 

98.9 

100.  4 

102.  o 

103.  6 

105-3 
107.  o 
108.7 
no.  5 
112.  4 
114.  4 


59  0.0 


131- 4 
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137-6 
141.  I 
144.  6 
148.5 

152-5 
156.7 
161.  I 

165.7 
170.4 
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Alt. 


Az. 


o      o     / 
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6 
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7 

40  26. 
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9 
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9 

123. 

3 

44  02. 

2 
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9 

45  45- 

8 

128. 

6 

47  26. 

0 

49  02.  7 

50  35-2 

52  03.  o 

53  25.  5 

54  42.  I 

55  52.0 

56  54.  8 

57  49-  5 

58  35-  4 

59  12.  o 
59  38-  6 
59  54-  6 


o  10.  I 

2  14.  I 

4  18.  3 

6  22.  7 

8  27.  o 

10  31.3 

12  35.6 

14  39-  6 
16  43.  2 
18  46.  6 
20  49.  4 
22  51.  7 

24  53-3 

26  54.  4 
28  54-  3 
30  53-  3 
32  51-  r 
34  47-  5 
36  42.  5 


85-3 

86.  7 
88.  I 

89-5 
90.9 

92-3 
93-7 

95-  r 
96.6 
98.  I 
99-  6 

101.  I 

102.  7 

104.4 
106.  I 
107.8 
109.  6 
III.  5 

"3-5 

"5-5 
117.  7 

119.  9 

122.  3 

124.9 

127.  6 

130.5 
133-5 
136.7 
140.  2 

143-8 
147-7 

151.  8 
156.  I 
160.  6 

165.3 
170.  I 

175.0 
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-,^j     u      *u  ''s^clmation.  when  Ihe  star  is  risinK  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East- 
and  when  the  star  is  settmji  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 
o„j     1,^1  u  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East: 
and  when  the  star  is  settmg  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Angle. 
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40 
30 
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1 
0 


5« 


00 
50 
40 
30 
20 
10 


Alt. 


o  43.8 

2  47.6 

4  51-8 

6  56.0 

9  00.  2 

II  04.  7 

13  09.  I 

IS  13- 1 

17  16.  9 
19  20.  6 
21  23.7 
23  26.3 
25  28.3 

27  29.  8 
29  30.3 
31  29.8 
33  28. 2 
35  25.3 
37  21.  I 

39  15-0 

41  07.  2 

42  57-2 
44  44-8 
46  29.  4 

48  II.  o 

49  48.  9 

51  22.8 

52  52-0 

54  16.0 

55  34-  2 

56  45-  7 

57  49-  8 

58  45-  9 

59  33-  o 

60  10.  6 
60  37.9 

60  54.  5 


Az. 


84-5 

85-9 
87.2 

88.6 

90.  o 

91.4 

93-8 

94-3 
95-7 
97.2 
98.7 
100.  2 
101.8 

103-5 
105.  I 

106.8 

108.6 

no.  5 

112.  5 

114- 5 
116.  7 

119.  o 

121.  4 

123.9 

126.  6 

129.5 

132-5 
135-8 

139-3 
142.9 

146.9 

151.  o 

155-4 
160.  o 
164.9 
169.8 
174.8 


Alt. 


Az. 


o  /      1        o 


I  17.4 


21.  O 

25-1 
29.  2 

33-5 
II  04.  7 
13  42.4 


3 
4 
7 
9 


15  46.  5 
17  50-  5 
19  54-  3 
21  57-7 
24  00.  6 
26  03.  o 

28  04.  8 
30  05.  8 
32  05.  8 
34  04.  9 

36  02.  7 

37  59-  I 

39  54-  o 
41  46.  8 
43  38-  o 
45  26.  6 

47  12. 5 

48  55-  3 

50  34-  6 

52  09.9 

53  40.  7 

55  o6-  I 

56  25.9 

57  38-9 

58  44-6 

59  42.  o 

60  30.  4 

61  09.  o 
61  37.2 
61  54-3 


0     00 


61 


o  [180.  o 


62 


o.  o 


83.6 

85.0 
86.4 
87.8 
89.2 

90.  6 
92.  o 

93-4 
94.8 

96-3 
97.8 

99.4 

100.  9 

102.5 
104.  2 

105-9 
107.7 

109.  6 

III.  6 

113.  6 

115- 7 
118.  o 
120.  4 
122.  9 
125.6 

128.5 

131- 5 
134.8 

138.3 
142.  o 

146.  o 

150-3 

154-7 

159-5 
164.4 

169.5 
174-7 


7° 


Alt. 


180.  o 


I  50.9 

3  54-5 

5  58-4 

8  02.  4 

10  06.  7 

12  37-9 

14  15-3 

16  19.  6 
18  23.8 
20  27.  8 
22  31.3 
24  34-  6 
26  37.2 

28  39-  5 
30  40.  8 

32  41-4 
34  41-  I 
36  39-  6 
38  36.  8 

40  32.  4 
42  26.  4 
44  18.3 

46  08.  o 

47  55-  I 
49  39-  2 

51  19.8 

52  56-5 

54  28.  8 

55  55-9 

57  17-2 

58  31-  I 

59  39-  I 

60  38.  o 

61  27.  7 

62  07.  4 
62  36.  5 
62  54.  I 


Az. 


o.  o 


82.8 

84.2 
85.6 
86.9 
88.3 

89.7 

91. 1 

92.  6 
94.  o 

95-4 
96.9 

98.5 
100.  o 

loi.  6 

103-3 
105.  o 

106.8 

108.6 

no.  5 

112.  6 
114.  7 
116.  9 

119- 3 
121.  9 

124.  6 

127.4 

130.5 
133-8 

137-3 
141.  I 

145-  I 

149-5 
154.0 
158.9 
163.9 
169.  2 
174.6 


Alt. 


Az. 


o  21.  6 

2  24.  6 

4  27.8 
6  31.6 

835-4 
10  39.  6 

12    II.  o 

14  48.  4 

16  52-5 
18  56.  9 
2 1  00.  9 

23  04.  8 
25  08.  2 
27  II.  2 

29  13-  7 
31  15-7 
33  16.  6 
35  16.9 
37  16.0 
39  14-0 

41  10.3 

43  05.3 

44  58-0 
46  49.  o 
48  37.  o 
50  22. 4 


52 
53 
55 


180.  o 


04.4 
42.  7 
16.3 

56  45-  I 

58  08.  o 

59  24-  4 


60  23- 

61  33- 

62  24. 

63  05- 
63  35- 
63  53- 


64     o.  o 


80.6 
82.0 

83-4 
84.7 
86.  I 

87-5 
88.9 

90-3 

91.7 

93-1 
94.6 
96.  o 

97-5 
99.1 

100.  7 
102.3 
104.  o 
105.8 
107.  6 

109-5 

III.  5 
113.  6 

115- 9 
118.  3 

120.  8 
123-5 

126.  3 
129.4 

132-7 

136.3 
140.  I 

144.2 

148.6 
153-2 
158.2 
163.4 
168.8 
174.4 


Alt. 


180.  o 


o  55-4 
2  58.0 

5  oi-  I 

7  04-6 

9  08.  4 

II  12.4 

13  43- 9 
15  21.0 

17  25.2 
19  29.  6 

21  33-8 

23  37-8 

25  41-5 
27  44.8 


29  47. 

31  49- 
33  51- 
35  52- 
37  51- 
39  50- 


41  47-7 
43  43-  3 
45  37-2 
47  29.0 
49  18.3 

51  05.0 

52  48.4 
54  28.  o 

56  03.  3 

57  33-  6 

58  58.  3 

60  16.  4 

61  26.  9 

62  29.  o 

63  21.  7 

64  04.  o 
64  34.  8 
64  53-  7 


Az. 


79-8 
81.2 

82.  5 
83-9 
85-3 
86.6 

88.0 
89.4 

90.8 
92.  2 

93-7 
95-1 
96.6 
98.1 

99-7 
loi.  3 

103.0 
104.  8 
106.  6 
108.5 

no.  5 
112.  6 
114.  8 
117.  2 
119.  7 
122.  4 

125.  2 

128.3 

131.  6 

135-2 

139- I 
143.2 


147- 
152- 

157- 
162. 
168. 
174- 


Hour 
Angle. 


h.  m. 


6    20 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


65 


o.  o 


180.  o  Ij  0    00 

II 


In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  34°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    30 

0  01.  6 

76.7 

0  35-8 

75-9 

I   10.  I 

75-1 

I  44.2 

74-3 

6    30 

30 

I    29.  2 

78.9 

2  03.0 

78.1 

2  36-7 

77-3 

3  10.  5 

76.4 

3  44-2 

75-6 

20 

10 

3  31-6 

80.3 

4  05.0 

79-5 

4  38.4 

78.6 

5  II- 8 

77.8 

5  45-1 

77.0 

10 

6    00 

5  34.4 

81.7 

6  07.5 

80.9 

6  40.  6 

80.0 

7  13-6 

79.2 

7  46.5 

78.3 

6    00 

5    50 

7  37-6 

83.0 

8  10.5 

82.2 

8  43-  4 

81.3 

9  16.  I 

80.5 

9  48.6 

79-7 

5    50 

iO 

9  41.2 

94.4 

10  13.9 

83.6 

10  46.  5 

82.7 

II  18.9 

81.9 

II  51.2 

81.0 

40 

30 

II  45.  I 

85.8 

12   17.  6 

84.9 

12   50.0 

84.0 

13  22.  I 

83.2 

13  54.  I 

82.3 

30 

20 

13  49-  2 

87.2 

14  21.  6 

86.3 

14  53-  8 

85.4 

15  25.8 

84.5 

IS  57-6 

83.6 

20 

10 

15  53-4 

88.5 

16  25.8 

87.6 

16  57-9 

86.7 

17  29.8  1  85.9 

18  01.  4 

85-0 

10 

5    00 

17  57-7 

89.9 

18  30.  0 

89.0 

19  02.  0 

88.1 

19  33-8 

87.2 

20  05.  3 

86.3 

5    00 

4    50 

20  02.  2 

91-3 

20  34.  4 

90.4 

21  06.  5 

89-5 

21  38.  I 

88.6 

22  09.  7 

87.7 

4    50 

40 

22  06.  5 

92.8 

22  38.  8 

91.8 

23  10.8 

90.9 

23  42.  5 

90.  0 

24  13-8 

89.  I 

40 

30  1 

24  10.  5 

94.2 

24  42.  9 

93-2 

25  15-2 

92-3 

25  46.8 

91.4 

26  18.  I 

90-5 

30 

20 

26  14.  4 

95-7 

26  47.  0 

94-7 

27  19.2 

93-8 

27  51.0 

92.8 

28  22.  5 

91.9 

20 

10 

28  18.  I 

97.2 

28  50.8 

96.  2 

29  23.  2 

95-3 

29  55-  I 

94-3 

30  26.  8 

93-3 

10 

4    00 

30  21.  I 

98.8 

30  54-  2 

97.8 

31  26.8 

96.8 

31  59- 0 

95-8 

32  30.  7 

94.8 

4    00 

3    50 

32  23.8 

100.  4 

32  57-2 

99-4 

33  30.  I 

98-4 

34  02.  5 

97-4 

34  34-  6 

96.3 

3    50 

40 

34  25.  7 

102.  0 

34  59-  6 

lOI.  0 

35  32-9 

100.  0 

36  05.  7 

99-0 

36  38.  0 

97.9 

40 

30 

36  27.  0 

103.8 

37  01.2 

102.  7 

37  35- 0 

lOI.  7 

38  08.  2 

100.  6 

38  40.  8 

99.6 

30 

20 

38  27.3 

105.6 

39  02.  2 

104- 5 

39  36-  4 

103.5 

40  10.  I 

102.  4 

40  43-  2 

lOI.  3 

20 

10 

40  26.  5 

107-5 

41  02.  0 

106.  4 

41  36.9 

105.3 

42  II.  I 

104.  2 

42  44-8 

103.  I 

10 

3    00 

42  24.  5 

109.4 

43  00.  7 

108.3 

43  36.3 

107.  2 

44  II- 2 

106.  I 

44  45-4 

104.  9 

3    00 

2    50 

44  21.  0 

III.  5 

44  58-0 

no.  4 

45  34  4 

109.3 

46  10.  0 

108.  I 

46  44.  9 

106.  9 

2    50 

40 

46  15.8 

113-7 

46  53-  7 

112.  6 

47  30.  9 

III.  4 

48  07.  4 

no.  2 

48  43-  2 

109.  0 

40 

30 

48  08.  6 

116.  I 

48  47.  6 

114.  9 

49  25-9 

113- 7 

50  03.  5 

112.  5 

50  40.  0 

111.3 

30 

20 

49  59-  I 

118.  5 

50  39-  2 

117.  4 

51   18.5 

116.  2 

51  57-0 

114.  9 

52  34.9 

113- 7 

20 

10 

51  47- 0 

121.  2 

52  28.3 

120.  0 

53  08.9 

118.  8 

53  48.  6 

117- 5 

54  27.  7 

116.  3 

10 

2    00 

53  31-8 

124.  I 

54  14-  5 

122.  9 

54  56-4 

121.  6 

55,37-5 

120.3 

56  17-9 

119.  0 

2    00 

1    50 

55  12.8 

127.  2 

55  57-  I 

126.  0 

56  40.  5 

124.  7 

57  23.0 

123-4 

58  05.  0 

122.  I 

1    50 

40 

56  49-  7 

130-5 

57  35-6 

129.3 

58  20.  6 

128.0 

59  04.  9 

126.  7 

59  48.  4 

125-4 

40 

30 

58  21.9 

134-  I 

59  09.  3 

132-9 

59  56-  I 

131- 7 

60  42.  2 

130.3 

61  27.8 

129.  0 

30 

20 

59  48.  2 

138.0 

60  37.  5 

136.8 

61  26.  I 

135-6 

62   14.  0 

134.3 

63  01.4 

133-0 

20 

10 

61  08.  I 

142.  2 

61  59.  2 

141.  I 

62  49.9 

139-9 

63  39-  8 

138.7 

64  29.  I 

137-4 

10 

1    00 

62  20.  4 

146.  7 

63   13-4 

145-7 

64  05.  9 

144.6 

64  57-  9 

143.4 

65  49.4 

142.  2 

1    00 

0    50 

63  24.  2 

151.  6 

64  19.  0 

150-7 

65  13-  5 

149.7 

66  07.  5 

148.6 

67  01.  2 

147- S 

0    50 

40 

64  18.  5 

156.8 

65  15-0 

156.0 

66  II.  2 

155- I 

67  07.  I 

154.2 

68  02.  7 

153.2 

40 

30 

65  02.  0 

162.3 

66  00.  0 

161.  7 

66  57.  7 

161.  0 

67  55-  2 

160.  2 

68  52.8 

159.4 

30 

20 

65  34- 0 

16S.  0 

66  33.  I 

167.6 

67  32.0 

167.  I 

68  30.  9 

166.6 

69  29.  7 

166.  0 

20 

10 

65  53-4 

174.0 

66  53.  2 

173-8 

67  52.9 

173-5 

68  52.  6 

173-2 

69  52.3 

172.9 

10 

0    00 

66     0. 0 

180.  0 

67     0. 0 

180.  0 

68     0.0 

180.  0 

69     0. 0 

180.  0 

70     0. 0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Soath  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

■   ■  ■ 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6 

50 

0  07.4 

68.2 

0  42.  6 

67.4 

6    50 

40 

0  19.5 

72.0 

0  54.1 

71.2 

I  28.7 

70.4 

2  03.4 

69.6 

2  38-0 

68.8 

40 

30 

2  18.2 

73-4 

2  52.4 

72.6 

3  26.4 

71.8 

4  00.4 

71.0 

4  34-5 

70.1 

30 

20 

4  17-8 

74.8 

4  51-4 

74.0 

5  25-0 

73-1 

5  58-5 

72.3 

6  31.9 

71- 5 

20 

10 

6  18.3 

76.  I 

6  51.4 

75-3 

7  24.4 

74-5 

7  57-4 

73-6 

8  30.2 

72.8 

10 

6 

00 

8  19.3 

77-5 

8  52.0 

76.6 

9  24.  6 

75-8 

9  57-1 

74-9 

10  29.  4 

74.1 

6    00 

5 

50 

10  21.  I 

78.8 

10  53-  3 

78.0 

II  25.7 

77.1 

II  57-4 

76.  2 

12  29.3 

75-4 

5    50 

40 

12  23.3 

80. 1 

12  55-2 

79-3 

13  27.0 

78.4 

13  58-  6 

77-5 

14  30-  0 

76.6 

40 

30 

14  26.  2 

81.4 

14  57-  7 

80.6 

IS  29. 1 

79-7 

16  00.  5 

78.8 

16  31.2 

77-9 

30 

20 

16  29.3 

82.7 

17  00.  6 

81.9 

17  31-7 

81.0 

18  02.  6 

80.1 

18  33-  3 

79-2 

20 

10 

18  32.  8 

84. 1 

19  03.  9 

83.2 

19  34-  7 

82.3 

20  05.  2 

81.4 

20  35.6 

80.4 

10 

5 

00 

20  36.  6 

85-4 

21  07.  s 

84.5 

21  38.  I 

83.6 

22  08.  4 

82.7 

22  38.  5 

81.7 

5    00 

4 

50 

22  40.  6 

86.7 

23  II.  4 

85.8 

23  41-  6 

84.9 

24  II.  8 

83-9 

24  41-  7 

83.0 

4    50 

40 

24  44.9 

88.1 

25  15-5 

87.1 

25  45-8 

86.2 

26  15.7 

85.2 

26  45-3 

84-3 

40 

30 

26  49.  I 

89-5 

27  19.8 

88.5 

27  49.9 

87.6 

28  19.  5 

86.6 

28  49.  I 

85.6 

30 

20 

28  S3-  5 

90.9 

29  24.  I 

89.9 

29  S4-2 

88.9 

30  23.9 

87.9 

30  53-  2 

86.9 

20 

10 

30  57-  7 

92.3 

31  28.  5 

91-3 

31  58.6 

90-3 

32  28.  I 

89-3 

32  57-4 

88.2 

10 

4 

00 

33  02.  0 

93-8 

33  32-  7 

92.8 

34  02.  9 

91.7 

34  32-6 

90.7 

35  01.8 

89.6 

4    00 

3 

50 

35  06.0 

95-3 

35  37-  I 

94-3 

36  07.  I 

93-2 

36  36.  9 

92.  I 

37  06.  2 

91.  0 

3    50 

40 

37  09-7 

96.9 

37  40.  8 

95-8 

38  II.  3 

94-7 

38  41-2 

93-6 

39  10-4 

92.4 

40 

30 

39  12.9 

98.5 

39  44-8 

97-4 

40  15.0 

96.3 

40  45-  I 

95-1 

41  14-5 

93-9 

30 

20 

41  IS- 6 

100.  2 

41  47-4 

99.0 

42  18.  s 

97-9 

42  48.9 

96.7 

43  18.  5 

95-5 

20 

10 

43  17-7 

lOI.  9 

43  49-  5 

100.  7 

44  21.2 

99.6 

44  52-  I 

98.4 

45  22.  I 

97-1 

10 

3 

00 

45  18.9 

103.8 

45  51-  7 

102.6 

46  23.6 

lOI.  4 

46  54.9 

100.  I 

47  25-2 

98.8 

3    00 

2 

50 

47  19-  I 

105- 7 

47  52.  5 

104.5 

48  25. 1 

103.2 

48  56.  8 

lOI.  9 

49  27.  7 

100.  6 

2    50 

40 

49  18.  2 

107.8 

49  52-  4 

106.5 

50  25-  7 

105.2 

50  58-  2 

103.9 

51  29-  7 

102.  5 

40 

30 

51  16.9 

no.  0 

51  50-9 

108.7 

52  25.0 

107.3 

52  58-2 

106.  0 

53  30-  5 

104.6 

30 

20 

53  "-9 

112.  4 

53  47-  9 

III.  0 

54  23.  0 

109.  6 

54  57-2 

108.2 

55  30-  3 

106.8 

20 

10 

55  05-  7 

114.  9 

55  43-  0 

113- 5 

S6  19.  I 

112.  I 

56  54-4 

no.  6 

57  28.  5 

109.  I 

10 

2 

00 

56  57-3 

117.  7 

57  35-8 

116.  3 

58  13- 3 

114.  8 

58  49-  8 

113- 3 

59  25-3 

III.  7 

2    00 

1 

50 

58  45-  9 

120.  7 

59  25-9 

119.  2 

60  04.  8 

117.  7 

60  42. 8 

116.  I 

61  19.  5 

114-  5 

1    50 

40 

60  31. 1 

124.  0 

61  12. 7 

122.  5 

61  53-3 

120.  9 

62  32. 9 

119- 3 

63  II.  4 

117.  6 

40 

30 

62  II.  9 

127.  6 

62  55- 1 

126. 1 

63  37-  8 

124-  5 

64  19.  2 

122.  9 

64  59.  6 

121.  I 

30 

20 

63  47-  9 

131.  6 

64  33-  4 

130. 1 

65  17-9 

128.  s 

66  01.  5 

126.8 

66  44.  0 

125.0 

20 

10 

65  17-5 

136.0 

66  05.  4 

134-  5 

66  52.  0 

132-9 

67  38.  I 

131-3 

68  22. 7 

129-5 

10 

1 

00 

66  40.  3 

140.  8 

67  SO-  3 

139-4 

68  19.  4 

137-9 

69  07.  9 

136.3 

69  55-4 

134.6 

1    00 

0 

50 

67  54-  I 

146.2 

68  46.  5 

144.9 

69  38.  2 

143-5 

70  29.  2 

141-9 

71  19-  5 

140.3 

0    50 

40 

68  s8.  0 

152.  I 

69  52.  7 

151.  0 

70  46.  9 

149-7 

71  40.  6 

148.3 

72  33-7 

146.8 

40 

30 

69  49.  9 

158.6 

70  46.  5 

157-6 

71  43- 0 

156.6 

72  39-  2 

155-4 

73  34-  5 

154- I 

30 

20 

70  28.  3 

165.4 

71  26.8 

164.  7 

72  25.1 

164.  0 

73  23-3 

163.  I 

74  21.4 

162.  2 

20 

10 

70  52.0 

172.  6 

71  51.6 

172-3 

72  51.  I 

171. 9 

73  5°-  7 

171-4 

74  50-  I 

170.9 

10 

0 

00 

71     0. 0 

180.  0 

72     0. 0 

180.  0 

73     o-o 

180.  0 

74     0.0 

180.  0 

75     o-o 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East  - 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

[ 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

7  00 

0  00.  2 

64.4 

0  36.  2 

63.6 

I  12.  I 

62.8 

I  48.  0 

62.  0 

7  00 

6  50 

I  17.8 

66.6 

I  53-  I 

65.8 

2  28.  2 

65.  0 

3  03-  3 

64.  2 

3  38-5 

63-3 

6  50 

40 

3  12.5 

68.0 

3  47- 0 

67.1 

4  21.5 

66.3 

4  56-0 

65-5 

5  30-3 

64.  7 

40 

30 

5  o8-3 

69- 3 

5  42.2 

68.5 

6  16.  0 

67.6 

6  49.7 

66.8 

7  23-3 

66.0 

30 

20 

7  05-2 

70.  6 

738-4 

69.8 

8  11-5 

68.9 

8  44-5 

68.1 

9  174 

67-3 

20 

10 

9  02.  9 

71.9 

9  35-6 

71.  I 

10  08.  0 

70.  2 

10  40.  4 

69.4 

II  12. 6 

68.5 

10 

6  00 

II  01.  6 

73-2 

II  33-6 

72-4 

12  05.  5 

71-  5 

12  37-3 

70.  6 

13  08.  8 

69.8 

6  00 

5  50 

13  01.  0 

74-5 

13  32-5 

73-6 

14  03.  8 

72.7 

14  35- 0 

71.8 

15  05- 9 

71.0 

5  50 

40 

15  01.  2 

75-7 

15  32-2 

74-8 

16  03.  0 

74-0 

16  33- 6 

73-1 

17  03-  9 

72.  2 

40 

30 

17  02. I 

77.0 

17  32.6 

76.1 

18  12.8 

75-2 

18  32.8 

74-3 

19  02.  7 

73-4 

30 

20 

19  03.  6 

78.3 

19  33-7 

77-3 

20  03.  5 

76.4 

20  33.0 

75-5 

21  02.  2 

74-6 

20 

10 

21  05.  6 

79-5 

21  35-2 

78.5 

22  04.  6 

77.6 

22  S3-  6 

76.7 

23  02.3 

75-7 

10 

5  00 

23  08.  I 

80.8 

23   37-4 

79-8 

24  06.  4 

78.9 

24  35- 0 

77-9 

25  03.2 

76.9 

5  00 

4  50 

25  II.  0 

82.0 

25  40-  0 

81.0 

26  08.  6 

80.  I 

26  36.  7 

79-1 

27  04.  7 

78.1 

4  50 

40 

27  14-4 

83-3 

27  43-  I 

82.3 

28  II.  4 

81.3 

28  39.  2 

80.3 

29  06.  6 

79-3 

40 

30 

29  18.  0 

84.6 

29  46.  5 

83.6 

30  14-  5 

82.5 

30  41.9 

81.5 

31  08.9 

80.5 

30 

2Q 

31  21.9 

85-9 

31  50.2 

84.8 

32  17-9 

83.8 

32  45-  I 

82.7 

33   II- 8 

81.7 

20 

10 

33   26.0 

87.2 

33   54-2 

86.1 

34  21.7 

85-1 

34  48-  6 

84.0 

35  15- 0 

82.9 

10 

4  00 

35  30-  3 

88.5 

35  58.3 

87-4 

36  25.7 

86.3 

36  52.6 

85.2 

37  18.  7 

84.  I 

4  00 

3  50 

37  34-  7 

89.9 

38  02.  6 

88.8 

38  29.  8 

87-7 

38  56.  5 

86.5 

39  22.4 

85-4 

3  50 

40 

39  39- 0 

91-3 

40  06.  9 

90.  2 

40  34-2 

89.0 

41  00.  8 

87.8 

41  26.  5 

86.6 

40 

30 

41  43-  3 

92.8 

42  II.  2 

91.  6 

42  38.  4 

90.4 

43  04-  9 

89.  2 

43  30-  7 

87.9 

30 

20 

43  47-4 

94-3 

44  15-6 

93-1 

44  43-  0 

91.8 

45  09-  5 

90.  6 

45  35-  I 

89.3 

20 

10 

45  51-2 

95-9 

46  19.  6 

94.6 

46  47-  I 

93-3 

47  13-7 

92.  0 

47  39-  2 

90.7 

10 

3  00 

47  54-  7 

97.6 

48  23.  3 

96.  2 

48  51.  I 

94.9 

49  18.  0 

93-5 

49  43-  7 

92.  2 

3  00 

2  50 

49  57-  7 

99-3 

50  26.  7 

97-9 

50  54-  7 

96- 5 

51  21.7 

95-1 

51  48.  0 

93-7 

2  50 

40 

52  00.  2 

lOI.  I 

52  29.  6 

99-7 

52  58-2 

98-3 

53  25.7 

96.8 

53  51-9 

95-3 

40 

30 

54  01.  6 

103.  I 

54  31-8 

loi.  6 

55  00.  9 

100.  I 

55  28.  7 

98.6 

55  55-4 

97.0 

30 

20 

56  02.  3 

105.  2 

56  33-  2 

103- 7 

57  03-  0 

102.  I 

57  31-6 

100.  5 

57  58-  8 

98-9 

20 

10 

58  01.  6 

107.  6 

58  33-  2 

105-9 

59  o4-  0 

104-3 

59  33-  4 

102.  6 

60  01.  2 

100.  9 

10 

2  00 

59  59-4 

no.  I 

60  32.3 

108.  4 

61  03.  9 

106.  6 

61  34-  2 

104.  8 

62  02.  9 

103.0 

2  00 

1  50 

61  55-  I 

112.  8 

62  29. 2 

III.  0 

63  02 . 2 

109.  2 

63  33-  6 

107.3 

64  03.  5 

105-4 

1  50 

40 

63  48.  4 

"5-9 

64  24.  I 

114.  0 

64  58.  6 

112.  I 

65  31-6 

no.  I 

66  02.  7 

108.  0 

40 

30 

65  38.  6 

119- 3 

66  16.  I 

117.  4 

66  52.4 

"5-4 

67  27.  0 

^^3-3 

67  59.6 

III.  I 

30 

20 

67  25.0 

123.2 

68  04.  6 

121.  2 

68  43-  0 

119.  I 

69  19.  8 

116.  9 

69  54-  5 

114.  6 

20 

10 

69  06.  2 

127.  6 

69  48.  5 

125.6 

70  29.  I 

123.4 

71  08.  2 

121.  I 

71  45-5 

118.  6 

10 

1  00 

70  41.  5 

132-7 

71  26.4 

130-7 

72  10.  I 

128.4 

72  52.3 

126.  0 

73  32-3 

123-4 

1  00 

0  50 

72  08.  7 

138.4 

72  56-  7 

136- 5 

73  43- S 

134-3 

74  28.  7 

131-9 

75  12-2 

129.  2 

0  50 

40 

73  25-8 

145- 0 

74  16.  9 

143-2 

75  07-  3 

141.  2 

75  56-  5 

138.9 

76  43-  8 

136-3 

40 

30 

74  3°-  2 

152.6 

75  24-  5 

151.  I 

76  18.2 

149-  2 

77  II.  2 

147.  2 

78  03.  0 

144-8 

30 

20 

75  18.9 

161.  I 

76  16.  3 

160.  0 

77  13-3 

158.6 

78  09.  9 

157-  0 

79  OS-  5 

155- I 

20 

10 

75  49-  5 

170-3 

76  48.  8 

169.7 

77  48-  0 

169.  0 

78  47-  0 

168.  I 

79  45-  9 

167.  0 

10 

0  00 

76  0.  0 

180.  0 

77  0.0 

180.  0 

78  0.  0  180.  0 

79.  0.0 

180.  0 

80  0.  0 

180.  0 

0  00 

1 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to 
East;  and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to 
East;  and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  arc  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


4 
3 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


Alt. 


o  oo.  o 

2    04.3 

4  08.6 

6  12.8 

8  16.6 

10  20.  3 

12  23.4 
14  26.  I 
16  28.  3 
18  29.  9 
20  30.  6 
22  30.  5 

24  29.  4 
26  27.  I 
28  23.  6 
30  18.  6 
32  12. I 

34  03.  7 

35  53-4 
37  40-  7 
39  25.5 

41  07.  5 

42  46.  I 

44  21.  7 

45  53-  2 

47  20.  2 

48  42.  5 

49  59-  3 

51  10.4 

52  14.8 

53  12.3 

54  02.  2 

54  43-  8 

55  16.  8 
55  40-  7 
55  55-2 


56     0.0 


Az. 


90. 
91. 
92. 
94. 

95- 
97- 


98-5 
100.  o 
loi.  5 
103.0 
104.  6 
106.  2 

107.9 
109.  6 
III.  4 
113-2 
115.  I 
117.  I 

119.  2 
121.  4 
123.  7 
126.  I 
128.6 

134-  I 

137- I 
140.  2 

143-5 
146.9 
150.6 

154-4 
158.4 
162.  5 
166.8 


175 


I.  I 

5 


[80.  o 


Alt. 


Az. 


I  30-7 
3  35-0 

5  38.9 
7  42.  6 

9  46.  I 

II  49.  o 

13  51-3 
15  53-2 
17  54-4 
19  54-  7 
21  54.  I 

23  52-4 
25  49-  5 
27  45-  3 
29  39.  6 

31  32-3 
33  23-  I 

35  11-8 

36  58-  I 
38  41-9 
40  22.  9 

42  00.  5 

43  34-  8 

45  04-  9 

46  30.  6 

47  51-5 

49  07-  2 

50  16.  8 

51  20.  o 


52  16. 

53  05- 

53  45- 

54  18. 
54  41- 
54  55- 


92.  2 
93-6 
95- o 
96-5 
97-9 

99.4 
100.  8 
102.  3 
103.9 

105- 5 
107.  I 

108.8 
no.  5 
112.  3 
114.  I 
116.  o 
118.  o 

120.  I 
122.3 
124.  6 
127.  o 
129.  5 
132.  I 

134-9 
137-9 
141.  o 
144.  2 
147.6 
151.  2 

155-0 
158.9 
162.  9 
167.  I 

171-3 
175-7 


55     o-o 


Alt. 


Az. 


o  /  o 


o  57-  I 
3  01-  2 
5  OS-  I 
7  08.6 
9  II.  8 

II  14.4 
13  16.  6 

IS  17-9 

18.  7 

18.5 
17-3 


17 
19 
21 


23  15-  I 
25  II.  6 
27  06.  7 

29  00.  2 

30  52.  o 
32  42.0 

34  29.  8 

36  15-2 

37  57-9 
39  37-8 
41 
42 


14.  2 


180.  o 


44  16.  I 

45  40.  6 

47  00.  2 

48  14.  6 

49  22.  8 

50  24.  9 

51  19-9 

52  07.  6 

52  47-4 

53  19-0 
53  41-7 
53  54-9 


93-  I 
94-5 
95-9 
97-3 
98.7 

100.  2 
loi.  7 

103.  2 

104.  7 
106.3 
107.9 

109.  6 
III. 3 
113.  I 

115.  o 

116.  9 
118.  9 

121.  o 
123.  2 
125.4 
127.8 

130-3 
133-0 

135-  8 
138-7 
141.  7 

145-  o 
148.3 
151.  8 

155-5 
159-4 

^(>3-3 
167.4 

171- 5 

175- 8 


Alt. 


Az. 


o  23.  6 
2  27.5 
4  31-  2 
6  34-4 
837-5 

10  39.  8 
12  41.  5 

14  42-  5 
16  42.8 
18  42.  I 
20  40.  3 

22  37-5 
24  33-3 
26  27.  8 
28  20.  6 
30  II.  5 
32  00.  7 


54     o.  o 


[80.  o 


33 
35 
37 
38 
40 
41 

43 
44 
46 
47 
48 

49 


47-4 
31-8 

13-5 
52-  2 
27-5 
59-4 

27.0 
50.  2 

08.5 
21.  6 
28.6 

29-5 


50  23.  5 

51  10.  2 

51  49-  I 

52  19-9 

52  42.  I 
52  54-8 


93-9 

95-3 
96.7 

98.1 
99-5 

101.  o 

102.  5 
104.  o 

105.6 

107.  2 
108.8 

no.  5 
112.  2 

114.  o 

115.  8 
117.  7 
119.  7 

121.  8 
124.  o 
126.3 
128.  7 
131.  2 
133-8 

136.6 

139-5 
142.  5 

145-7 
149.0 

152-5 

156.  I 
159.9 

163.7 
167.7 
171.  7 
175-9 


^o 


o.  o 


Alt. 


Az. 


180.  o 


I  53-7 
3  57-2 
6  00.  2 
8  02.  9 

10  04.  9 
12  06.  3 
14  06.  8 
16  06.  6 
18  05.  4 

20  03.  I 

21  59.6 
23  54-8 
25  48-  5 
27  40.  5 
29  30.  6 
31  18.9 

33  04-  7 

34  48.  I 
36  28 


38  06. 

39  40. 
41  II. 


42  37.6 

43  59-6 

45  16.  6 

46  28.  5 

47  34-  3 
48.34  I 

49  27.  o 

50  12.  8 

50  50.  7 

51  20.9 

51  42.  5 
51  54-6 


96.  I 

97-  5 

99-0 

100.  4 

loi.  9 

103-4 
104.  9 
106.  4 

108.  o 

109.  6 

III.  3 

113.  o 

114.  8 
116.  7 
118.  6 
120.  6 

122.  7 
124.9 
127.  I 

129-5 
132.0 

134.6 

137-3 
140.  2 

143-2 
146.4 
149.  6 

153- I 

156.  6 
160.3 
164.  I 
168.0 
171. 9 
176.  o 


Hour 
Angle. 


h.  m. 


52     o.  o  !i8o.  o 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


0    00 


In  North  decimation,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azunuths  are  reckoned  from  North  to  East, 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West.  ^.  ^    ^  „.. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azunuths  are  reckoned  from  South  to  East, 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 

110165°— 19 23 
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6° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    40 

I  19.9 

96.9 

0  46.  I 

97.8 

0  12.  2 

98.6 

« 

5 

40 

30 

3  23.2 

98-3 

2  49.  I 

99-2 

2  15.0 

100.  0 

I  40.  8 

100.  8 

I  06.8 

101.  6 

30 

HO 

5  25-9 

99.8 

4  51-6 

100.  6 

4  17-  2 

lOI.  4 

3  42.7 

102.  2 

3  08.2 

103.0 

20 

10 

728.3 

lOI.  2 

6  53-7 

102.  0 

6  18.7 

102.8 

5  43-9 

103.6 

5  09.1 

104.5 

10 

5    00 

9  29- 9 

102.7 

8  54.8 

103-5 

8  19.6 

104.3 

7  44-3 

105.  I 

7  08.9 

106.  0 

5 

00 

4    50 

II  30.8 

104.  2 

10  55-  3 

105.  0 

10  19.  7 

105.8 

9  44-0 

106.  6 

9  08.  I 

107.5 

4 

50 

40 

13  31- 0 

105.7 

12  55.0 

106.  5 

12  18.  9 

107-3 

II  42. 6 

108.  I 

II  06.  2 

109.  0 

40 

30 

15  3°-  2 

107.  2 

14  53-  8 

108.  I 

14  17.  I 

108.  9 

13  40.  2 

109.7 

13  03-  3 

no.  5 

30 

SO 

17  28.  6 

108.8 

16  51-5 

109.7 

16  14.  2 

110.  5 

15  36.8 

111.3 

14  59.  2 

112.  I 

20 

10 

19  25.6 

no.  4 

18  48.  0 

111.3 

18  10.  0 

112.  I 

17  31-9 

112.  9 

16  53-  7 

113- 7 

10 

4    00 

21  21.  5 

112.  I 

20  43.  I 

113.  0 

20  04.  5 

113.  8 

19  25-  7 

114.  6 

18  46.  8 

IIS- 4 

4 

00 

3    50 

23  16.  0 

113.  8 

22  37.0 

114.  7 

21  57-6 

115- 5 

21  18.  I 

116.  3 

20  45-8 

117.  I 

3 

50 

40 

25  09.0 

115.  6 

24  29.  I 

1x6.  5 

23  49.  0 

117-3 

23  08.  6 

118.  I 

22  28.  I 

118.  9 

40 

30 

27  00.  2 

117- 5 

26  19.  6 

118.  3 

25  38-  5 

119.  I 

24  57-4 

120.  0 

24  16.  2 

120.  7 

30 

20 

28  49.  5 

119.  4 

28  08.  0 

120.  2 

27  26.  2 

121.  0 

26  44.  2 

121.  9 

26  01.  9 

122.  6 

20 

10 

30  36.  8 

121.  4 

29  54.  2 

122.  2 

29  II.  6 

123.0 

28  28.  7 

123.9 

27  45-  5 

124.  6 

10 

3    00 

32  21.  7 

123.5 

31  38.3 

124.3 

30  54-  6 

125.  I 

30  10.  6 

125.9 

29  26.  4 

126.  7 

3 

00 

2    50 

34  04-  0 

125-7 

33  19-6 

126.5 

32  35-0 

127-3 

31  50.0 

128.  I 

31  04-  7 

128.8 

2 

50 

40 

35  43-  7 

127.9 

34  58-  2 

128.  7 

34  12.4 

129.5 

33  26.3 

130.3 

32  40-  I 

131-0 

40 

30 

37  20.  I 

130-3 

36  33-  6 

131.  I 

35  46.  7 

131-9 

34  59-  7 

132.  6 

34  12.  2 

133-4 

30 

20 

38  53-  2 

132.8 

38  05.  5 

133-5 

37  17-5 

134-3 

36  29.  3 

135-  0 

35  40.  8 

135-8 

20 

10 

40  22.  6 

135-4 

39  33-^ 

136.  I 

38  44-6 

136.9 

37  55-2 

137-6 

37  05.  6 

138.3 

10 

2    00 

41  47.  9 

138.  I 

40  57.  8 

138.8 

40  07.  5 

139-5 

39  16.9 

140.  2 

38  26.  I 

140.9 

2 

00 

1    50 

43  08.  6 

140.9 

42  17.4 

141.  6 

41  25.9 

142.3 

40  34.  2 

143.0 

39  42.3 

143-7 

1 

50    i 

40 

44  24.4 

143-9 

43  32-  0 

144.6 

42  39-4 

145.  2 

41  46.  5 

145-  9 

40  53-  5 

146.5 

40 

30 

45  35-  0 

147.0 

44  41-4 

147.6 

43  47-  6 

148.2 

42  53-6 

148.9 

41  59-  5 

149-  5 

30 

20 

46  39.  8 

150.2 

45  45-  0 

150.8 

44  50-  I 

151-4 

43  55- 0 

152.0 

42  59-  8 

152-5 

20   . 

10 

47  38-  4 

153-6 

46  42.  6 

154.2 

45  46-  6 

154-7 

44  50-5 

155-2 

43  54-3 

155-7 

10 

1    00 

48  30-  3 

157-  I 

47  33-  4 

157- 6 

46  36-  5 

158.0 

45  39-  4 

158-5 

44  42.  2 

158.9 

1 

00 

0    50 

49  15-  0 

160.  7 

48  17.  2 

161.  I 

47  19-4 

161.  5 

46  21.  5 

161.  9 

45  23.6 

162.3 

0 

50 

40 

49  52-  2 

164.4 

48  53-  7 

164.8 

47  55-  I 

165.  I 

46  56.  5 

165.4 

45  57-8 

165-7 

40 

30 

50  21.  7 

168.2 

49  22.  5 

168.  5 

48  23.  3 

168.  7 

47  24.  I 

168.  9 

46  24.  9 

169.  2 

30 

30 

50  42.  9 

172. 1 

49  43-  2 

172.3 

48  43-  6 

172.5 

47  43-  9 

172.  6 

46  44.  3 

172.8 

20 

10 

50  55-8 

176.  0 

49  55-  8 

176.  I 

48  55-  9 

176.  2 

47  56-0 

176.3 

46  56.  I 

176.4 

10 

0    00 

51     0.0 

I  So.  0 

50     0.  0 

180.  0 

49     0.  0 

180.  0 

48     0. 0 

180.  0 

47     0.0 

180.  0 

0 

00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 

Angle. 

h. 

m. 

5 

30 

30 

10 

5 

00 

4 

50 

40 

30 

30 

10 

4 

00 

3 

50 

40 

30 

30 

10 

3 

00 

2 

50 

40 

30 

20 

10 

3 

00 

1 

50 

40 

30 

30 

10 

1 

00 

0 

50 

40 

30 

30 

10 

0 

00 

10= 


Alt. 


o  32-5 
2  33- (> 
4  33-9 

6  33-5 
8  32.1 
10  29.  6 
12  26.  2 
14  21.  4 
16  15- 3 

18  07.  5 

19  58.4 
21  47-3 
23  34-4 
25  19-3 

27  01.  9 

28  41.  9 

30  19.  2 

31  53-  5 

33  24-  6 

34  52-0 
36  15-7 


37  35-  I 

38  50-  I 

40  00. 

41  05 

42  05, 
42  57 


43  45- o 

44  25.5 

44  59-  I 

45  25.6 
45  44-6 
45  56.  I 


46  o.  o 


Az. 


102.  5 
103.9 
105.3 

106.8 
108.3 
109.  8 

111.  3 

112.  9 
114-  5 

116.  2 

117.  9 
119.  7 
121.  5 
123.4 
125.4 

127- S 
129.  6 

131.  8 
134-  I 

136-5 
139.0 

141.  6 

144-3 
147.  I 
150.0 

153-0 
156.2 

159-4 
162.  6 
166.  o 
169.4 
172.9 

176.5 


180.  o 


11= 


Alt. 


59- o 

58-9 


5 
7 
9 


57-9 

55-9 

53- o 

II  48.8 

13  43-  4 
IS  36-  5 

17  28.  2 

19  18.  2 

21  06.  3 

22  52.  6 

24  36.  5 

26  18.  I 

27  57.2 

29  33-  5 

31  06.  7 

32  36-  7 

34  03.  o 

35  25-6 

36  43-  9 

37  57-8 

39  06.  8 

40  10.  6 

41  09.  o 

42  01.  5 

42  47-  7 

43  27.  4 

44  00.  4 
44  26.3 
44  45-  o 
44  56-2 


45  o.  o 


Az. 


104.7 

106.  I 

107.  6 
109.  I 
no.  6 
112.  I 

113- 7 
"5-3 

117.  o 

118.  7 
120.  5 
122.3 
124.  2 
126.  2 

128.  2 
130-3 
132-5 
134.8 

137-2 
139-7 


142.  2 
144.9 
147, 
150 

153 
156 


159-  7 
162.  9 

166.3 

169.7 

173-  I 
176-5 


180.  o 


12° 


Alt. 


I  24.4 
3  23.9 


5  22 

7  19 
9  16 

II  II 

13  05 

14  57 

16  48 

18  37 
20  25 

22  10. 

23  53 

25  34 

27  12 

28  47 

30  19 

31  48 

33  13 

34  35 

35  52 

37  05 

38  13 

39  16 

40  13 

41  04 

41  50 

42  29 

43  01 
43  27 
43  45 
43  56 


Az. 


105-5 
106.  9 

108.  4 
109.9 

111.  4 

112.  9 

114-  5 

116.  I 

117.  8 

119- 5 
121.  3 
123.  I 
125.0 
127.  o 

129.  o 
131.  I 
133-2 
135-5 
137-9 
140.4 

142.9 

145-  5 
148.3 
151.  I 
154-0 
157-0 

160.  I 

163.3 
166.6 
169.9 
173-2 
176.6 


44     o.  o    180.  o 


13= 


Alt. 


o  49.  8 
2  48.8 

4  46.  6 

6  43-7 

8  39-8 

10  33.  8 

12  27.  I 

14  18.  7 

16  08.  8 

17  57-  I 
19  43-  7 
21  28.  I 

23  10.  2 

24  49.  8 

26  27.  o 

28  01.  2 

29  32-4 

31  00.3 

32  24.  4 

33  44-6 


35  00.  9 

36  12.5 
19.4 
21.  2 

17.7 


37 
38 
39 


40  08. 

40  52.8 

41  31.  I 

42  02.  8 
42  27.  7 
42  45.  6 
42  56-  I 


43     0.0 


Az. 


106.3 
107.7 

109.  2 
no.  7 
112.  2 

113- 7 
"5-3 
116.  9 

118.  5 
120.  2 
122.  o 
123.8 

125-7 
127.7 

129.7 
131.  8 
134.0 
136.  2 

138.5 
141.  o 

143-5 
146.  I 
148.8 
151.  6 

154-5 

157-5 

160.  5 
163.6 
166.8 
170.  I 

173-4 
176.7 


180.  o 


14= 


Alt. 


o  15.  2 
2   13.6 

4  10.9 
6  07.4 

8  02.3 

9  56.1 
II  48.  7 
13  39-  6 

15  28.9 
17   16.4 

19  02.  o 

20  45-  5 
22  26.  7 

24  05.  4 

25  41.5 

27  14.  7 

28  44.8 

30  II.  6 

31  34r7 

32  53-9 

34  09.  o 

35  19-  7 

36  25.  5 

37  26.  2 

38  12.8 

39  II- 5 

39  55-  2 

40  32.  8 

41  03.9 
41  28.  4 
41  45-9 
41  56-  5 


42     o.  o 


Az. 


107.  I 
108.5 

1x0.  o 

III- 5 
113.  o 

114-  5 
116. 1 
117.  7 

119-3 

121.  o 

122.  8 
124.  6 
126.5 
128.  4 

130.4 
132-5 
134-7 
136.9 
139.2 
141.  6 

144.  I 
146.7 

149.4 
152.  2 

155-0 

157-9 

160.  9 
164.  o 
167.  I 
170-3 
173-5 
176-7 


180.  o 


Hour 
Angle. 


h.  m. 


5  30 
30 
10 

5  00 
4  50 
40 
30 
30 
10 


00 
50 
40 
30 
30 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
30 
10 


1  00 
0  50 
40 
30 
30 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0             / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5     10 

1 38.3 

109.4 

I  03.  I 

no.  2 

0  27.8 

III.  0 

5    10 

5     00 
4    50 
40 
30 
20 
10 

3  35-1 
5  30-8 
7  25-3 
9  18.4 

II  10.  I 
13  00.3 

no.  8 
112.  3 
113-8 

115- 3 
116.  8 

118.  4 

2  59-3 
4  54-3 
6  48.  I 
8  40.  5 

10  31-5 
12  20.  8 

III.  6 
113.  0 

"4-  5 

116.  0 

117.  6 
119.  2 

2  23.4 
4  17-8 
6  10.  9 

8  02.5 

9  52-8 
II  41.  2 

112.  4 
113-8 

"5-3 
116.  8 
118.  4 
120.  0 

I  47-5 
3  41.  I 
5  33- (> 
7  24-5 
9  13-9 
II  01.  6 

113.  2 

114.  6 
1x6.  I 
117.  6 
119.  2 
120.8 

I   II.  6 

3  04- 6 

4  56.2 
6  46.3 
8  34-9 

10  21.  8 

114.  0 

115.4 
116.  9 

118.  4 

119.  9 
121.  5 

5    00 
4    50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

14  49.  I 

16  35-  5 
18  20.  2 

20  02.  8 

21  43.  0 
23  20.  8 

120.  I 

121.  8 

123-5 

125-3 
127.  2 

129.  I 

14  08.  5 

15  54-6 
17  38.  2 

19  19.  8 

20  59.  I 
22  35-8 

120.  9 
122.  6 

124-3 
126.  I 
127.9 
129.8 

13  28.  I 

15  13-  I 

16  56.  0 
18  36.  7 

20  15.  0 

21  50.8 

121.  6 

123-3 
12=;.  0 
126.8 
128.  7 
130.6 

12  47-  5 
14  31.8 

16  13.6 

17  53-4 
19  30.  7 
21  05.  6 

122.  4 
124.  I 
125.8 
127.  6 
129.4 
131- 3 

12  06.  9 

13  50-2 

15  31.  I 

17  10.  0 

18  46.  3 
20  20.  2 

123.  I 
124.8 
126.  5 
128.3 
130.  I 
132.0 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

24  55-9 

26  28.  0 

27  57-  I 

29  23.  8 

30  44.  8 
32  02.9 

131.  I 
133-2 
135-3 
137-6 

139-9 
142.3 

24  10.  0 

25  41.0 

27  09.  I 

28  33-  7 

29  54-  7 
31   II.  8 

131.  8 

133-9 
136.0 
138.2 
140.  5 
142.9 

23  23.9 

24  54.  0 

26  21.  0 

27  44-5 

29  04.  5 

30  20.  5 

132-5 
134.6 

136-7 
138.9 
141.  I 

143-  5 

22  37.6 

24  06.  7 

25  32-7 

26  55.  I 

28  14.  0 

29  29.  0 

133-2 
135-3 
137-4 
139.6 
141.  8 
144.  I 

21    51.  2 

23  19.  2 

24  44.  2 

26  05.6 

27  23.4 

28  37.4 

133-9 
135-  9 
138.0 
140.  2 

142.4 

144.7 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

33  17-0 

34  26.  6 

35  31-4 

36  31-  I 

37  25.8 

38  14-  5 

144.  7 

147-3 
149.9 
152.  6 
155-4 
158-3 

32  24.8 

33  33-  3 

34  37-2 

35  35-  9 

36  29.  7 

37  17-6 

145-3 
147-8 
150.4 

153- I 
155-9 
158.7 

31  32-5 

32  39-9 

33  42.8 

34  40-  7 

35  33-  5 

36  20.  6 

145-9 
148.4 
150.9 
153-6 
156-3 
159- I 

30  40.  0 

31  46.  5 

32  48.3 

33  45-  2 

34  37-2 

35  23.6 

146.4 
148.9 

151- 4 
154.0 

156.7 
159-  5 

29  47.  4 

30  52.8 

31  53.7 

32  49.  8 

33  40.  8 

34  26.  4 

147.0 
149.4 

151-9 
154.5 
157.  I 
159.8 

3    00 
1    50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

38  57-  6 

39  34-  4 

40  05.  0 
40  29.  0 
40  46.  I 
40  56-  5 

161.  3 
164.3 

167-3 
170.  4 

173-  6 
176.8 

37  59-9 

38  36.  0 

39  06.  I 

39  29.  5 
39  46.  4 
39  56-  6 

161.  6 
164.  6 
167.6 
170.  6 

173-7 
176.8 

37  02.  I 

37  37-  7 

38  07.  I 

38  30-  I 
38  46.  7 
38  56-  7 

161.  9 
164.8 
167.8 
170.8 

173-9 
176.9 

36  04.  3 

36  39.  2 

37  08.  I 
37  30-  7 
37  46.  9 
37  56-8 

162.3 
165.  I 
168.0 
171.  0 
174.0 
177.0 

35  06.  4 

35  40.  7 

36  09.  I 
36  31.2 

36  47-  2 
36  56.  8 

162.  6 
165.4 
168.3 
171.  2 
174.  I 
177.0 

1    00 
0    50 

40     1 

30 

20 

10 

0    00 

41     0.  0 

180.  0 

40     0.  0 

180.  0 

39     0-  0 

180.  0 

38     0.  0 

180.  0 

37     o-o 

I  So.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  ]©ast; 
and  •^\-hcn  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  frcm  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimutlis  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


3 
2 


5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


2 
1 


1 

0 


0    00 


20= 


Alt. 


o  35-7 
2  27.  9 
4  18.8 

6  08.  I 

7  55-9 
9  41.8 

II  26.  I 

13  08.4 

14  48-  5 
16  26.  3 

18  01.  7 

19  34-  S 

21  04.  6 

22  31.  6 

23  55-  S 

25  15.  8 

26  32.  7 

27  45-  7 

28  54.  6 

29  59-  I 

30  59-  o 

31  54-2 

32  44-3 

33  29-  I 

34  08.  5 

34  42.  2 

35  lo-  o 
35  31-7 
35  47-  4 
35  56.  8 


Az. 


36 


o.  o 


14.8 
16.  2 

17.7 

19.  2 

20.  7 
22.3 

23-9 
25-5 
27.  2 
29.  o 

30.8 

32.7 

34.6 

36.6 
38.6 

40.8 

43- o 
45-2 


47' 
49. 

52. 
54. 
57 


60.  2 

62.  9 

65-7 
68.5 

71-3 
74.2 
77.1 


180.  o 


21° 


Alt. 


51.2 

41-3 
29.8 
16.8 
02.  o 


10  45-  3 
12  26.  6 

14  05.  7 

15  42.  6 

17  17.  o 

18  48.  8 

20  17.  9 

21  43-  8 

23  06.  7 

24  26.  o 

25  41-8 

26  53-  7 

28  01.  7 

29  05- 2 

30  04.  2 

30  58-  5 

31  47-8 

32  31-8 


33  lo-  6 

33  43- 7 

34  10. 
34  32. 
34  47' 
34  56. 


35     0.0 


Az. 


17.  o 
18.5 
20.  o 

21.5 

23.0 

24.  6 
26.  3 
28.0 
29.7 

31-5 
33-4 


35- 
37- 
39- 
41. 

43- 


45-8 

48.  I 
50-4 
52-9 

55-4 

57-9 
60.5 

63.  2 

65-9 
68.7 

71-5 
74-3 
77.2 


180.  o 


22= 


Alt. 


I  14-5 

3  03-8 

4  51-5 
6  37-5 
8  21.8 

10  04.  3 

11  44.  6 

13  22. 8 

14  58.  7 
16  32.  I 

18  03.  o 

19  30.  9 

20  55.  8 

22  17.  7 

23  36.  I 

24  50.  8 

26  01.  7 

27  08.  6 

28  II.  2 

29  09.3 

30  02.  7 

30  51-2 

31  34-  5 

32  12. 5 

32  45- o 

33  11-8 
33  32.  8 
33  47-  9 
33  57-  o 


34     0.0 


Az. 


117.  8 

119- 3 
120.  7 
122.  2 
123.8 

125-4 

127.  o 

128.  7 

130.4 
132.2 

134- o 


135- 
137- 

139- 
142. 

144. 
146. 


148.6 
150.9 

153-3 
155-8 

158-3 
160.  9 

163-5 
166.  2 
168.9 
171.  6 

174-4 
177.2 


180.  o 


23= 


Alt. 


o  37-7 
2  26.  2 

4  13-  I 

5  58-3 
7  41-6 


9  23.2 

11  02.  6 

12  39.  8 

14  14-  7 

15  47-  I 
17  17.  o 


18  43. 9 

20  07.  7 

21  28.6 

22  45-9 

23  59- 7 

25  09-  6 

26  IS-  5 

27  17-  I 

28  14.3 

29  06.  9 

29  54.  5 

30  37-  I 

31  14-  5 

31  46.4 

32  12. 7 
32  33-3 
32  48.  I 
32  57-  I 


Az. 


118.  6 

120.  o 

121.  5 
123.0 
124.5 

126. 1 
127.7 
129.4 
131.  I 
132.9 
134-7 


136. 
138. 
140. 
142. 
144. 
146. 


o.  o 


149-  I 
151- 4 
153-8 
156.  2 

158.7 
161.  2 

163.8 

165.5 
169.  I 

171. 8 

174-5 

177-3 


180.  o 


24= 


Alt. 


o    / 


0  01.  I 

1  48.6 

3  34-6 
5  18.9 

7  01-3 

8  42.  o 

10  20.  4 

11  56.  7 

13  30-  7 

15  02.  o 

16  30.  7 

17  56-  7 

19  19.  7 

20  39-3 

21  55-5 

23  08.  4 

24  17.  2 

25  22.  2 

26  23.  o 

27  19.  2 

28  10.  8 

28  57.8 

29  39.  6 

30  16.4 

30  47-  7 

31  13- 5 
31  33-8 
31  48.3 
31  57-6 


Az. 


32 


o.  o 


119.  4 

120.  8 
122.  2 
123.7 
125.2 

126.8 
128.  4 
130.  I 
131- 8 
133-6 
135-4 

137-2 

139- I 
141. 1 

143-  I 
145- 2 
147-4 

149.6 

151- 9 
154-2 
156.6 

159- I 
161.  6 

164. 1 
166.  7 
169.3 
171.  9 
174.6 
177-3 


180.  o 


Hour 
Angle. 


h*  m. 


00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  arc  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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1 

0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o            / 

0 

0       / 

0 

0        / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6     10 

0  15-  I 

85-3 

6 

10 

6     00 

o  oo.  o 

90.  0 

0  34-4 

89.2 

I  08.  9 

88.4 

I  43-2 

87.6 

2  17.  6 

86.7 

6 

00 

5    50 

2    02.  9 

91.4 

2  37-4 

90.  6 

3  II- 8 

89.8 

3  46.0 

89.0 

4  20.3 

88.2 

5 

50 

40 

4  05-6 

92.9 

4  40.  I 

92.  0 

5  14-  6 

91.  2 

5  49-1 

90-4 

6  23.  2 

89.6 

40 

30 

6  08.3 

94-3 

6  42.9 

93-5 

7  17-4 

92.7 

7  51-8 

91.8 

8  26.0 

91.  0 

30 

20 

8  10.  7 

95-8 

8  45-4 

95-0 

9  20.  0 

94-2 

9  54-5 

93-3 

10  28.  9 

92.5 

30 

10 

10  12.  8 

97.2 

10  47.  8 

96.4 

II  22.5 

95-6 

II  57-1 

94-7 

12  31.  6 

93-9 

10 

5    00 

12  14.4 

98.7 

12  49.  6 

97-9 

13  24.  6 

97.  I 

13  59-6 

96.  2 

14  34-  I 

95-4 

5 

00 

4    50 

14  15.6 

100.  2 

14  51-  I 

99-4 

15  26.3 

98.6 

16  01.3 

97-7 

16  36.  2 

96-9 

4 

50 

40 

16  16.  2 

101.8 

16  52.  0 

lOI.  0 

17  27.6 

100.  I 

18  02.  9 

99-3 

18  38.  0 

98-4 

40 

30 

18  16.  I 

103-4 

18  52.2 

102.5 

19  28.  2 

lOI.  7 

20  03.  9 

100.  8 

20  39.  2 

99-9 

30 

30 

20  15.3 

105.0 

20  51.  8 

104.  I 

21  28.  I 

103-3 

22  04.  2 

102.  4 

22  40.  0 

loi.  5 

30 

10 

22  13.5 

106.  6 

22  50.  6 

105.8 

23  27-3 

104.9 

24  03.  8 

104.  0 

24  39-  9 

103.  2 

10 

4    00 

24  10.  7 

108.3 

24  48.  3 

107-5 

25  25.6 

106.  6 

26  02.  6 

105-7 

26  39.  2 

104.9 

4 

00 

3    50 

26  06.  7 

no.  I 

26  44.  9 

109.  2 

27  22.  8 

108.3 

28  00.  2 

107- 5 

28  37.4 

106.  6 

3 

50 

40 

28  oi.  5 

III.  9 

28  40.  3 

III.  0 

29  18.  8 

no.  I 

29  57-0 

109-3 

30  34.  7 

108.  4 

40 

30 

29  54-  7 

113.  8 

30  34-  2 

112.  9 

31  13-3 

112.  0 

31  52-2 

III.  I 

32  30-  7 

no.  2 

30 

30 

31  46.3 

115- 7 

32  26.  7 

114.  8 

33  06.  6 

113- 9 

33  46-  2 

113.  0 

34  25.3 

112.  I 

30 

10 

33  36.  I 

117- 7 

34  17-2 

116.  9 

34  58-0 

no.  0 

35  38-3 

115.  I 

36  18.  2 

114.  I 

10 

3    00 

35  23.8 

119.  8 

36  05.  8 

119.  0 

36  47-5 

118. 1 

37  28.  7 

117.  2 

38  09.  5 

116.  2 

3 

00 

3    50 

37  09-  I 

122.  I 

37  52-2 

121. 3 

38  34-  8 

120.3 

39  16-9 

119.  4 

39  58-  6 

118.  4 

3 

50 

40 

38  52-0 

124.4 

39  36-  0 

123-5 

40  19.  6 

122.  6 

41  02.  8 

121.  7 

41  45.  6 

120.  7 

40 

30 

40  31.9 

126.8 

41   17.  I 

125-9 

42  01.  7 

125.  0 

42  45.9 

124.  I 

43  29-  7 

123.  I 

30 

20 

42  08.  7 

129.3 

42  54-9 

128.5 

43  40.  8 

127.  6 

44  26.  2 

126.  7 

45  II- 2 

125-7 

30 

10 

43  41.9 

132.0 

44  29.  3 

131- 2 

45  16-3 

130.3 

46  03.  0 

129.4 

46  49.  2 

128.4 

10 

3     00 

45  II- 2 

134.8 

45  59-8 

134-0 

46  48.  I 

133- I 

47  36.  0 

132.2 

48  23.  5 

131-3 

3 

00 

1     50 

46  36.  0 

137-8 

47  26.  0 

137-0 

48  15.  6 

136-  I 

49  04.  8 

135-2 

49  53-  6 

134-4 

1 

50 

40 

47  56.  2 

140.9 

48  47-  3 

140.  I 

49  38-  2 

139-3 

50  28.  8 

138- 5 

51   19- 0 

137-6 

40 

30 

49  10.9 

144-2 

50  03.  5 

143-4 

50  55-  8 

142.  6 

51  47-6 

141- 9 

52  39-  I 

141.  0 

30 

30 

50  19-  9 

147-6 

51   13-7 

146.9 

52  07.2 

146.  2 

53  00.  5 

145-4 

53  53-4 

144-6 

30 

10 

51  22.3 

151.  2 

52  17-5 

150.  6 

53  12.4 

149.9 

54  06.  8 

149-2 

55  01.  I 

148.  5 

10 

1     00 

52  18.  I 

155-0 

53  14-2 

154-4 

54  10.3 

153-8 

55  06.  I 

153-2 

56  01.  7 

152-5 

1 

00 

0     50 

53  06.  3 

158.9 

54  03.  5 

158.4 

55  00.8 

157-8 

55  57-6 

157-3 

56  54-  5 

156.7 

0 

50 

40 

53  46.  5 

162.  9 

54  44-  7 

162.  5 

55  42.8 

162.  I 

56  40.  9 

161.  6 

57  38-  8 

161. 1 

40 

30 

54  18.4 

167.  I 

55  17-4 

166.8 

56  16.  2 

166.  4 

57  15-0 

166.  0 

58  13-9 

165.6 

30 

30 

54  41-4 

171-3 

55  41- 0 

171.  I 

56  40.  6 

170.9 

47  40.0 

170.  6 

58  39-  5 

170.4 

30 

10 

54  55-3 

175-6 

55  55-2 

175-5 

56  55.  I    175.4 

57  55- 0 

175-3 

58  54-  9 

175-2 

10 

0     00 

55     o-o 

180.  0 

56     0.  0 

180.  0 

57     0.  0    180.  0 

58     0. 0 

180.  0 

59     0.0 

180.  0 

0 

00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

o 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    20 

0  31.4 

80.6 

I  06.  I 

79-8 

6    20 

10 

o  49-5 

84-5 

I  24.  0 

83-7 

I  58.4 

82.8 

2  32-9 

82.0 

3  07-3 

81.2 

10 

6    00 

2  51.9 

85-9 

3  26.2 

85.1 

4  00.  5 

84.2 

4  34-7 

83-4 

5  08.8 

82.6 

6    00 

5    50 

4  54-6 

87-3 

5  28.9 

86.5 

6  02.  9 

85-7 

6  37.0 

84.8 

7  10-9 

84.0 

5    50 

40 

6  57-4 

88.8 

7  31-  5 

87.9 

8  05.5 

87-1 

8  39-4 

86.2 

9  13-2 

85.4 

40 

30 

9  00-3 

90.  2 

9  34-4 

89-3 

10  08.  3 

88.5 

10  42.  I 

87.6 

II   15.9 

86.8 

30 

20 

II  03.  I 

91.  6 

II  37.2 

90.8 

12   II.  2 

89.9 

12  44.9 

89.  I 

13  18.6 

88.3 

20 

10 

13  05-9 

93-1 

13  40.  I 

92-3 

14  14.  0 

91.4 

14  47.  9 

90.5 

15  21.6 

89.7 

10 

5    00 

15  08.  I 

94-5 

15  42.8 

93-7 

16  16.8 

92.8 

16  50.  6 

91.9 

17  24-3 

91.  I 

5    00 

4    50 

17  10.  8 

96.  0 

17  45-3 

95-2 

18  19.  4 

94-3 

18  53-4 

93-4 

19  27.1 

92.  6 

4    50 

40 

19  12.  9 

97-5 

19  47-  5 

96.7 

20  21.  9 

95-8 

20  55-9 

94.9 

21  29.  8 

94.0 

40 

30 

21   14.4 

99.  I 

21  49.3 

98.2 

22  23.9 

97-3 

22  58.  I 

96.4 

23  32-3 

95-5 

30 

20 

23  15-  5 

100.  7 

23  50-7 

99.8 

24  25.6 

98.9 

25  00.  I 

98.0 

25  34-3 

97.1 

20 

10 

25  15-8 

102.3 

25  51-5 

lOI.  4 

26  26.  6 

100.  5 

27  01.5 

99.6 

27  36-  I 

98.7 

10 

4    00 

27  15.6 

104.  0 

27  51-5 

103.  I 

28  27.  I 

102.  I 

29  02.3 

xoi.  2 

29  37-2 

100.3 

4    00 

3    50 

29  14.3 

105- 7 

29  50.8 

104.  8 

30  26.  9 

103.8 

31  02. 6 

102.  9 

31  37-8 

lOI.  9 

3    50 

40 

31  12.  I 

107.4 

31  49-  I 

106.  5 

32  25.  7 

105.  6 

33  01-8 

104.  6 

33  37-  6 

103.7 

40 

30 

33  08.7 

109.3 

33  46.  3 

108.3 

34  23.  5 

107.4 

35  00.3 

106.  4 

35  36-  6 

105-5 

30 

20 

35  04- 0 

III.  2 

35  42.  3 

no.  2 

36  20.  2 

109.3 

36  57-  5 

108.3 

37  34-  4 

107-3 

20 

10 

36  57-8 

113.  2 

37  36.  8 

112.  2 

38  15-4 

111-3 

38  53-  5 

no.  3 

39  31-2 

109.3 

10 

3    00 

38  49-  8 

115-3 

39  29.  7 

114.  3 

40  09.  0 

113- 3 

40  47.  9 

112.  3 

41  26.  3 

III.  3 

3    00 

2    50 

40  39.  I 

117- 5 

41  20.  8 

116.  5 

42  01.  0 

115- 5 

42  40.  8 

114-  5 

43  20.0 

113- 5 

2    50 

40 

42  27.8 

119.  8 

43  09-  5 

118.  8 

43  SO-  7 

117.  8 

44  31-4 

116.  8 

45  II- 6 

115- 7 

40 

30 

44  13-0 

122.  2 

44  56.0 

121.  2 

45  38-3 

120.  2 

46  20.  I 

119.  2 

47  01.3 

118. 1 

30 

20 

45  55-6 

124.8 

46  39-  5 

123.8 

47  23-0 

122.8 

48  05.  9 

121.  8 

48  48.  2 

120.  7 

20 

10 

47  34-  8 

127.5 

48  20.  I 

126.  5 

49  04.  8 

125-5 

49  48.9 

124.  5 

50  32.6 

123-4 

10 

2    00 

49  lo-  5 

130.4 

49  56.8 

129.4 

50  42.  9 

128.4 

51  28.4 

127.4 

52  13-3 

126.3 

2    00 

1    50 

50  41.  9 

^33-  5 

51   29.9 

132.5 

52   17.2 

131-5 

53  04.0 

130-5 

53  50.4 

129.4 

1    50 

40 

52  08.6 

136-7 

52   58.0 

135-7 

53  46.  8 

134.8 

a4  35-  2 

133-8 

55  23.0 

132.7 

40 

30 

53  3°-  2 

140.  I 

54  21.0 

139.2 

55  II- 5 

138.3 

56  01.  4 

137-3 

56  50-9 

136.3 

30 

20 

54  46.  0 

143.8 

55  38-  2 

142.9 

56  30-  I 

142.  0 

57  21.  6 

141.  I 

58  12.  5 

140.  I 

20 

10 

55  55-2 

147-7 

56  49-  0 

146.9 

57  42-  4 

146.  0 

58  35-4 

145-  2 

59  28.  I 

144.  2 

10 

1    00 

56  57-  I 

151-8 

57  52.3 

151.  I 

58  47-  2 

150.3 

59  41-  7 

149-5 

60  35-9 

148.6 

1    00 

0    50 

57  51-  I 

156.  I 

58  47-  5 

155- 5 

59  43-  9 

154.8 

60  40.  0 

154.  I 

61  35-8 

153-3 

0    50 

40 

58  36-  5 

160.  5 

59  34-  I 

160.  I 

60  31.  6 

159-  5 

61  28.  9 

158-9 

62  26.  I 

15S.3 

40 

30 

.  59  12.  5 

165.3 

60  II.  2 

164.9 

61  09.  9 

164.5 

62  08.  I 

164.  0 

63  06.  7 

163.5 

30 

20 

59  38-  8 

170.  I 

60  38.  2 

169.8 

61  37-  5 

169.5 

62  36.  7 

169.  2 

63  36.0 

16S.  9 

20 

10 

59  54.  7 

175-0 

60  54-  5 

174.9 

61  54.  4 

174.8 

62  54.  2 

174.6 

63  54- 0 

174.4 

10 

0    00 

60    0. 0 

180.  0 

61     0. 0 

180.  0 

62     0. 0 

180.  0 

63     0.0 

180.  0 

64     0.  0 

180.  0 

0    00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6 

40 

0  02.  5 

72.8 

6 

40 

30 

0  15.4 

76.7 

0  50.5 

75-9 

I  25.5 

75-1 

2  00.  6 

74-3 

30 

20 

I  40.7 

79.0 

2  15.4 

78.1 

2  49-9 

77-3 

3  24-6 

76.5 

3  59-1 

75-7 

20 

10 

3  41-6 

80.4 

4  IS- 9 

79-5 

4  50.2 

78.7 

5  24.4 

77-9 

s  58.5 

77-1 

10 

6 

00 

5  43- 0 

81.8 

6  17.  0 

80.9 

6  51.0 

80.  I 

7  24.8 

79-3 

7  58.6 

78- S 

6 

00 

5 

50 

7  44.  8 

83.2 

8  18.6 

82.3 

8  52.3 

81.5 

9  25.8 

80.  7 

9  59-4 

79.8 

5 

50 

40 

9  46.9 

84.6 

10  20.  5 

83-7 

10  54.0 

82.9 

II  27.3 

82.  I 

12  00.  4 

81.2 

40 

30 

II  49.4 

86.0 

12  22.  8 

85.1 

12  56.  I 

84-3 

13  29.  I 

83-4 

14  02.  I 

82.6 

30 

20 

13  52-  I 

87.4 

14  25.  4 

86.5 

14  58-  5 

85-7 

15  31-4 

84.8 

16  04.  I 

83-9 

20 

10 

15  54-9 

88.8 

16  28.  I 

88.0 

17  01. 1 

87.1 

17  33-9 

86.2 

18  06.  4 

85-3 

10 

5 

00 

17  57-7 

90.  2 

18  30.  9 

89.4 

19  03.  8 

88.5 

19  36-  5 

87.6 

20  08.  9 

86.7 

5 

00 

4 

50 

20  00.  6 

91.7 

20  33.9 

90.8 

21  06.  8 

89.9 

21  39.4 

89.0 

22  II.  7 

88.1 

4 

50 

40 

22  03.4 

93-2 

22  36.  7 

92-3 

23  09.6 

91-3 

23  42.3 

90.4 

24  14-  5 

89-5 

40 

30 

24  05.  9 

94-7 

24  39.  2 

93-7 

25  12.4 

92.8 

25  45-  I 

91.9 

26  17.  5 

90-9 

30 

20 

26  08.  3 

96.  2 

26  41.8 

95-2 

27  15-0 

94-3 

27  47-8 

93-4 

28  20.  3 

92.4 

20 

10 

28  10.  2 

97-7 

28  43.  9 

96.8 

29  17-5 

95-8 

29  50-4 

94.9 

30  23.  0 

93-9 

10 

4 

00 

30  II.  7 

99-3 

30  45-  8 

98.4 

31  19-4 

97-4 

31  52-6 

96-4 

32  25.4 

95-4 

4 

00 

3 

50 

32   12.  7 

100.  9 

32  47-  I 

100.  0 

33  21.0 

99.0 

33  54-6 

98.0 

34  27.6 

97.0 

3 

50 

40 

34  12.9 

102.  7 

34  47-8 

lOI.  7 

35  22.1 

100.  7 

35  56.0 

99-7 

36  29.3 

98.7 

40 

30 

36  12.3 

104.5 

36  47.  6 

103-5 

37  22.5 

102.  4 

37  56-  8 

lOI.  4 

38  30-  5 

100.  4 

30 

20 

38  10.8 

106.3 

38  46.  7 

105-3 

39  22.  I 

104.  2 

39  56.  8 

103.  2 

40  31-0 

102.  I 

20 

10 

40  08.  2 

108.  2 

40  44.  6 

107.  2 

41  20.  6 

106.  I 

41  56.0 

105.  I 

42  30-  7 

104.  0 

10 

3 

00 

42  04.  2 

no.  3 

42  41-4 

109.  2 

43  18.  I 

108.  I 

43  54-  I 

107.  0 

44  29.4 

105.9 

3 

00 

2 

50 

43  58.6 

112.  4 

44  36-6 

III. 3 

45  14-  I 

no.  2 

45  50-  8 

109.  I 

46  26.  9 

108.  0 

2 

50 

40 

45  51-2 

114.  6 

46  30.  2 

113- 5 

47  08.5 

112.  4 

47  46.  I 

III. 3 

48  23.  I 

no.  I 

40 

30 

47  41-8 

117.  0 

48  21.8 

"5-9 

49  01.  I 

114.  8 

49  39-  8 

113.  6 

50  17.6 

112.  4 

30 

20 

49  30-  0 

119.  6 

50  II.  I 

118.  4 

50  51-  5 

117-3 

51  31-2 

116.  I 

52   10.  2 

114.  9 

20 

10 

51   15-4 

122.3 

51  57-8 

121.  I 

52  39-4 

120.  0 

53  20.4 

118.  8 

54  00.7 

117- 5 

10 

2 

00 

52  57-7 

125.  2 

53  41-4 

124.  0 

54  24.4 

122.8 

55  06.  6 

121.  6 

55  48-  2 

120.3 

2 

00 

1 

50 

54  36.  2 

128.3 

55  21.2 

127.  I 

56  05.  7 

125-9 

56  49-  5 

124.  7 

57  32.5 

123.4 

1 

50 

40 

56  10.  2 

131.  6 

56  57-0 

130-5 

57  43-  I 

129.3 

58  28.  4 

128.  I 

59  13-0 

126.8 

40 

30 

57  39-6 

135-2 

58  28.  0 

134-  I 

59  15-7 

132.9 

60  02.  8 

131-7 

60  49.  I 

130.4 

30 

20 

59  03-  I 

139-  I 

59  53-3 

138.0 

60  42.  8 

136.9 

61  31.6 

135-7 

62   19.  9 

134-4 

20 

10 

60  20.  4 

143-3 

61  12.  I 

142.  2 

62  03.3 

141.  I 

62  54.  2 

139-9 

63  44-5 

138.7 

10 

1 

00 

61  29.  9 

147-7 

62  23.  5 

146.  7 

63  16.7 

145-7 

64  09.  3 

144.6 

65  01.  6 

143-5 

1 

00 

0 

50 

62  31.3 

152-5 

63  26.4 

151.  6 

64  21.  5 

150-7 

65  16.  0 

149.7 

66  10.  I 

148.7 

0 

50 

40 

63  23.  2 

157-6 

64  20.  0 

rs6.  8 

65  16.5 

156.0 

66  12.8 

155-2 

67  08.  9 

154-3 

40 

30 

64  04.  7 

162.  9 

65  02.  8 

162.8 

66  01.  0 

161.  7 

66  58.  8 

161.  0 

67  56.  2 

160.3 

30 

20 

64  35-  3 

168.5 

65  34-  4 

168.  I 

66  S3.  4 

167.6 

67  32-  5 

167.  2 

68  31.4 

166.7 

20 

10 

64  53-  8 

174.  2 

65  53-  5 

174.0 

66  53-3 

173-8 

67  S3- I 

173-6 

68  52.  7 

173-3 

10 

0 

00 

65     0. 0 

180.  0 

66     0. 0 

180.  0 

67     0. 0 

iSo.  0 

68     0.0 

180.  0 

69  00.  0 

180.  0 

0 

00 

In  North  decimation,  when  the  star  is  risinc;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  risin?  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from.  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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361 


15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    50 

0  29.  6 

68.2 

I  05.7 

67.4 

6    50 

40 

0  38.0 

72.0 

I  13-4 

71.2 

I  48.8 

70.4 

2  24.3 

69.6 

2  59.7 

68.8 

40 

30 

2  33- S 

73-5 

3  09.  6 

72.7 

3  45-1 

71.8 

4  20.  0 

71.0 

4  54-8 

70.  2 

30 

20 

4  33-5 

74-9 

5  08.0 

74.1 

5  42.4 

73-2 

6  16.7 

72-4 

6  51-0 

71.  6 

20 

10 

6  32.7 

76.  2 

7  06.  6 

75-4 

7  40.4 

74.6 

8  15-7 

73-7 

8  47-9 

72.9 

10 

6    00 

8  32.2 

77.6 

9  05.8 

76.8 

9  39-2 

76.  0 

10  12.  6 

75-1 

10  45-  7 

74-3 

6    00 

5     50 

10  31.  7 

78.9 

II  05.7 

78.1 

II  38.8 

77-3 

12  II.  7 

76.4 

12  44.4 

75-6 

5    50 

40 

12  33-5 

80.3 

13  06.  3 

79-5 

13  38.  9 

78.6 

14  II.  4 

77-7 

14  43-  7 

76.9 

40 

30 

14  34.  8 

81.7 

15  07.  3 

80.8 

15  39-  7 

79-9 

16  II.  8 

79-1 

16  43-  7 

78.2 

30 

20 

16  36.  6 

83.1 

17  08.  9 

82.2 

17  40.9 

81-3 

18  12.  7 

80.4 

18  44.  2 

79-5 

20 

10 

18  38.  8 

84.4 

19  10.  8 

83.5 

19  42.  6 

82.6 

20  14.  I 

81.7 

20  45-  3 

80.8 

10 

5    00 

20  41. 1 

85.8 

21  13. 0 

84.9 

21  44.5 

84.  0 

22  15.  8 

83.0 

22  46.  8 

82.1 

5    00 

4    50 

22  43.  8 

87.2 

23  15-5 

86.3 

23  47-0 

85-4 

24  17.9 

84-4 

24  48.  7 

83-4 

4    50 

40 

24  46.  6 

88.6 

25  18.  2 

87.6 

25  49-4 

86.7 

26  20.  3 

85.8 

26  50.  9 

84.8 

40 

30 

26  49.  4 

90.  0 

27  21.  0 

89.0 

27  52.  I 

88.1 

28  23. I 

87.1 

28  53.4 

86.1 

30 

20 

28  52.3 

91.4 

29  24.  9 

90-5 

29  55-0 

89-5 

30  25.8 

88.5 

30  56-  I 

87-5 

20 

10 

30  55-  I 

92.9 

31  26.8 

91.9 

31  58.0 

90.9 

32  28.  6 

89.9 

32  58-8 

88.9 

10 

4    00 

32  57-7 

94.4 

33  29-  4 

93-4 

34  00.  7 

92.4 

34  31-5 

91-3 

35  01.8 

90.3 

4    00 

3    50 

35  oo-  I 

96.  0 

35  32.0 

95- 0 

3^  03.  5 

93-9 

36  34-  3 

92.8 

37  04.  7 

91.8 

3    50 

40 

37  02.1 

97.6 

37  34-  3 

96-5 

38  05.  9 

95-5 

38.37-0 

94-4 

39  07.  4 

93-3 

40 

30 

39  03-  7 

99-3 

39  36.  I 

98.2 

40  08.  I 

97-  I 

40  39.  2 

96.  0 

41  09.  9 

94-8 

30 

20 

41  04.  6 

lOI.  0 

41  37-5 

99.9 

42  09.  8 

98.8 

42  41-  4 

97-6 

43  12-3 

96.4 

20 

10 

43  04-  8 

102.  8 

43  38.  I 

lOI.  7 

44  10.9 

100.  5 

44  42.  8 

99-3 

45  14-  I 

98.  I 

10 

3    00 

45  04-  I 

104.  7 

45  38.  I 

103.6 

46  II.  2 

102.  4 

46  43-  7 

lOl.  I 

47  IS- 4 

99-9 

3    00 

2    50 

47  02.  5 

106.8 

47  37-0 

105.  6 

48  10.  9 

I04-3 

48  43-  9 

103-1 

49  16.  0 

loi.  8 

2    50 

40 

48  59-  3 

108.  9 

49  34-  7 

107.7 

50  09.  3 

106.  4 

50  43-  r 

105.  I 

51   16.0 

103.8 

40 

30 

50  54-  8 

III.  I 

51  31- I 

109.9 

52  06.  5 

108.6 

52  41.0 

107.  2 

53  14-7 

105.9 

30 

20 

52  48.  4 

113.  6 

53  25.  7 

112.  3 

54  02.  I 

no.  9 

54  37-6 

109.  6 

55  12.3 

108.  I 

20 

10 

54  39-  9 

116.  2 

55  18.4 

114.  9 

56  56-  0 

113- 5 

56  32-7 

112.  I 

57  08.  I 

no.  6 

10 

2    00 

56  28.  8 

119.  0 

57  08.  6 

117.  7 

57  47-4 

116.  2 

58  25.3 

114.  8 

59  02.  2 

113.  2 

2    00 

1     50 

58  14-  7 

122.  0 

58  56-  0 

120.  7 

59  36-  0 

119.  2 

60  15-  5 

117.  7 

60  53-  7 

116.  I 

1    50 

40 

59  56.  9 

I2S-4 

60  39.  7 

124.  0 

61  21.  6 

122.5 

62  02.  7 

121.  0 

62  42.  6 

119.  4 

40 

30 

61  34-  7 

129.  I 

62  19.  4 

127.7 

63  03.  I 

126.  2 

63  46.  0 

124.  6 

64  27.7 

122.  9 

30 

20 

63  07.  4 

133-0 

63  54-0 

131- 7 

64  39-  3 

130.  2 

65  24.  7 

128.6 

66  08.  6 

126.  9 

20 

10 

64  34.  0 

137-4 

65  22.8 

136.  I 

66  10.  7 

134.6 

66  57.8 

133- I 

67  43-  9 

131-4 

10 

1     00 

65  53-  2 

142.  3 

66  44.  I 

140.9 

67  34-  3 

139-5 

68  23.  8 

138.0 

69  12.  5 

136.4 

1     00 

0    50 

67  03.  8 

147-6 

67  56.  9 

146.3 

68  49.  8 

145.0 

69  41.  5 

143.  6 

70  32-7 

142.  0 

0    50 

40 

68  04.  6 

153-3 

68  59  8 

152-3 

69  54.  6 

151.  I 

70  49.  0 

149-8 

71  42.8 

148.4 

40 

30 

68  53-  9 

159-5 

69  so.  9 

158.6 

70  47-  8 

157-7 

71  44.  2 

156.  7 

72  40.  5 

155-5 

30 

20 

69  30.  2 

166.  I 

70  28.  8 

165-5 

71  27.4 

164.8 

72  25.8 

164.  I 

73  24-  0 

163.2 

20 

10 

69  52.4 

173-0 

70  52.  I 

172.7 

71  51-7 

172-3 

72  51-3 

171. 9 

73  50-8 

171- 5 

10 

0    00 

70    0.  0 

180.  0 

71     0.  0  |i8o.  0 

72     0.  0  |i8o.  0 

i 

73     o-o 

180.  0 

74     00 

180.  0 

0    00 

In  North  declination,  when  the  star  is  risin?  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settinj;  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

31° 

32° 

33° 

24° 

Hour 
Angle. 

Hour 
Angle. 

1 

1 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

7     10 

0  28.  5 

60.6 

7     10 

7     00 

0  26.  2 

64.4 

I  02.  9 

63.6 

I  39.6 

62.8 

2  16.  2 

62.  0 

7     00 

6     50 

I  41.  6 

66.6 

2  17-7 

65.8 

2  53-6 

65-0 

3  29-5 

64.  2 

4  05.4 

63-  4 

6    50 

40 

3  35- 0 

68.0 

4  10.3 

67.2 

4  45-6 

66.4 

5  20.9 

65.6 

5  56-0 

64.8 

40 

30 

5  29-5 

69.4 

6  04.  2 

68.6 

638.7 

67.7 

7  13-2 

66.9 

7  47-7 

66.1 

30 

20 

7  25.1 

70.7 

7  59  I  i  69-9 

833-0 

69.  I 

9  06.9 

68.2 

9  40.  6 

67.4 

20 

10 

9  21-5 

72.  0 

9  55- 0 

71.  2 

10  28.  2 

70-4 

II  01.  4 

69-5 

II  34-4 

68.7 

10 

6    00 

II  iS.  8 

73-4 

II  51-7 

72.  6 

12  24.4 

71.7 

12  57.  I 

70.8 

13  29-5 

70.  0 

6     00 

5     50 

13  16.9 

74-7 

13  49-  3 

73-9 

14  21.  5 

73-0 

14  53-  5 

72.1 

15  25-3 

71-3 

5     50 

40 

IS  15-8 

76.  0 

15  47-  7 

75-2 

16  19.  4 

74-3 

16  50.9 

73-4 

17  22.  I 

72.5 

40 

30 

17  15-3 

77-3 

17  46.  8 

76.4 

18  17.9 

75-5 

18  48.  9 

74.6 

19  19.  7 

73-7 

30 

30 

19  15.6 

78.6 

19  46.  6 

77-7 

20  17.  4 

76.8 

20  47.  8 

75-9 

21  18.  0 

74-9 

30 

10 

21  16.  2 

79-9 

21  46.  9 

79.0 

22  17.  2 

78.0 

22  47.  2 

77.1 

23  17.0 

76.  I 

10 

5     00 

23  17-5 

8a.  2 

23  47-8 

80.3 

24  17-7 

79-3 

24  47-  3 

78.4 

25  16.5 

77-4 

5    00 

4     50 

25  19- 1 

82.5 

25  49-  I 

81.5 

26  18.  7 

80.6 

26  47.  8 

79.6 

27  16.8 

78.6 

4    50 

40 

27  21. 1 

83.8 

27  50-  7 

82.8 

28  20. 1 

81.8 

28  49.  0 

80.9 

29  17-4 

79-9 

40 

30 

29  23.3 

85.1 

29  52.8 

84.  I 

30  21.9 

83.1 

30  50-  5 

82.1 

31  18.7 

81.  I 

30 

30 

31  25.9 

86.5 

31  55-2 

85-5 

32  24.  I 

84-4 

32  52-4 

83-4 

33  20.  2 

82.3 

30 

10 

33  28.  6 

87.8 

33  57-8 

86.8 

34  26.  5 

85-7 

34  54-  6 

84.7 

35  22.2 

83-6 

10 

4    00 

35  31-5 

89.  2 

36  00.  6 

88.2 

36  29.  I 

87.1 

36  57-2 

86.0 

37  24-4 

84.9 

4    00 

3    50 

37  34-  3 

90.7 

38  03. 6 

89.6 

38  31-9 

88.5 

38  59-  7 

87-3 

39  26.  8 

86.2 

3    50 

40 

39  37-  I 

92.  2 

40  06.  3 

91.  0 

40  34-  8 

89.9 

41  02.  6 

88.7 

41  29.  6 

87-5 

40 

30 

41  40.  I 

93-7 

42  09.  I 

92.5 

42  37-  5 

91-3 

43  05.  4 

90.  I 

43  32-  4 

88.9 

30 

30 

43  42.4 

95-3 

44  II.  8 

94.  I 

44  40-  5 

92.8 

45  08.  4 

91.  6 

45  35-3 

90.3 

30 

10 

45  44-5 

96.9 

46  14.  2 

95-7 

46  43-  0 

94.4 

47  10-  9 

93-1 

47  38-  I 

91.8 

10 

3    00 

47  46.  2 

98.6 

48  16.  2 

97-3 

48  45.  4 

96.  0 

49  13-  7 

94-7 

49  40.  9 

93-4 

3     00 

3    50 

49  47-  4 

100.  4 

50  18.  0 

99.  I 

50  47-  3 
52  48.9 

97.8 

51  15-9 

96-3 

51  43-4 

95- 0 

3     50 

40 

51  47-9 

102.  4 

52  18.9 

lOI.  0 

99-6 

53  18-0 

98.  I 

53  45-  7 

96.6 

40 

30 

53  47-4 

104.  5 

54  19-0 

103.0 

54  49-  5 

lOI.  5 

55  19-2 

100.  0 

55  47-  4 

98-5 

30 

30 

55  45-  8 

106.  7 

56  18.  2 

105.  2 

56  49.  6 

103.6 

57  19-9 

102.  0 

57  48.  7 

100.  4 

30 

10 

57  42.  7 

109.  I 

58  16.  2 

107-5 

58  48.  4 

105-9 

59  19-  2 

104.  2 

59  49-  I 

102.  s 

10 

3    00 

59  37-9 

III.  7 

60  12.  5 

no.  0 

60  45.  8 

108.3 

61  18.0 

106.  6 

61  48.  5 

104.8 

2     00 

1    50 

61  30.  9 

114- 5 

62  07.  0 

112.  8 

62  41.  4 

III.  I 

63  14-7 

109.  2 

63  46.  5 

107-3 

1     50 

40 

63  21.3 

117.  7 

63  58.  7 

"5-9 

64  35- 0 

114.  I 

65  09.  9 

112.  2 

65  43-  0 

no.  2 

1         40 

30 

65  08.  2 

121.  2 

65  47-  6 

119.  4 

66  25.5 

117-5 

67  02.  0 

115-5 

67  37.0 

113-4 

30 

30 

66  51.  2 

125.2 

67  32-  5 

123-3 

68  12.  7 

121.  3 

68  51.  5 

119.  2 

69  28.  3 

117.  0 

30 

10 

68  28.  7 

129.  6 

69  12.7    127.7 

69  55- 0 

125-7 

70  36.  2 

123-5 

71  15-5 

121.  2 

10 

1     00 

70  00.  0 

134-7 

70  46.  4 

132.8 

71  31.8 

130.8 

72  15-9 

128.6 

72  57-9 

126.  2 

1     00 

0    50 

71  22.  7 

140.4 

72  12.5 

138-5 

73  00.  7 

136.6 

73  47-  5 

134-4 

74  33-  2 

132.  I 

0     50 

40 

72  35-8 

146.9 

73  28.  I 

145-  2 

74  19-  7 

143-4 

75  10-4 

141- 3 

75  59-3 

139- I 

40 

30 

73  36.  2 

154.2 

74  31-7 

152.8 

75  26.0 

151.  2 

76  20.  2 

149.4 

77  13-0 

147.4 

30 

30 

74  21.9 

162.3 

75  19-6 

161.  2 

76  17.  I 

160.  I 

77  14- I 

158-7 

78  10.  5 

157-  I 

30 

10 

74  50-3 

171.  0 

75  49-  7 

170.4 

76  49.  0 

169.8 

77  48.  2 

169.  0 

78  47-  3 

168.2 

10 

0    00 

75    o-o 

180.  0 

76     0. 0 

180.  0 

77     0.0 

180.  0 

78     0. 0 

180.  0 

79     0.0 

180.  0 

0     00 

In  North  declination,  yfhen  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  SoDth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5 

4 


3 
2 


2 
1 


GO 
oO 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 


1 
0 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


0    00 


0° 


Alt. 


o  / 


Az. 


o  00.  o 

2    02.  9 

4  05.6 

6  08.3 

8  10.7 

10  12.8 

12  14.  4 
14  15- 6 
16  16.  2 
18  16.  I 
20  15.3 
22  13. 5 

24  10.  7 

26  06.  7 

28  01.  5 

29  54-  7 
31  46.  3 
33  36-  I 

35  23-8 

37  09-  I 

38  52-  o 
40  31.9 

42  08.  7 

43  41-9 

45  II-  2 

46  36.  o 

47  56-  2 

49  10.9 

50  19.9 

51  22.3 

52  18. I 

53  06.3 

53  46.  5 

54  i8-  4 

54  41-  4 
54  55-  3 


90.  o 

91.4 

92.9 

94-3 

95-8 
97.2 


98.7 
100.  2 
loi.  8 

103.4 
105.0 
106.  6 

108.3 
no.  I 
III.  9 
113.  8 

115- 7 
117.  7 

119.  8 
122.  I 
124.4 
126.8 
129.3 
132.0 

134.8 
137-8 
140.9 
144.2 
147.6 
151.  2 

155-0 
158.9 
162.  9 
167.  I 

171- 3 
175-6 


Alt. 


Az. 


I  28.5 

3  31- I 
5  33-6 
7  35-8 
9  37-8 

II  39.2 
13  40.0 
15  40-  3 
17  39-  8 
19  38.  5 
21  36.  2 

23  32.9 
25  28.  2 
27  22.3 
29  14.9 

31  05-  7 

32  54-6 

34  41-  4 
36  25.8 

38  07.  6 

39  46.  5 

41  22.  I 

42  54-  2 

44  22.  2 

45  45-  9 

47  04-  7 

48  18.  2 

49  25.9 

50 


27.  2 


92.  2 
93-7 

95-1 
96.6 

98.  I 
99.6 

101.  I 

102.  6 
104.  2 
105.8 
107-5 

109.  2 
no.  9 
112.  7 
114.  6 
116.  5 
118.  5 

120.  7 
122.  9 
125.  2 
127.  6 
130.  2 
132.8 

135-6 
138.6 
141.  7 

144-9 
148.3 

151- 8 


Alt. 


51  21.7 

52  08.  9 

52  48.3 

53  19-4 
53  41-  9 
53  55-  5 


55     o.  o    180.  o  I  54    0.0 


155- 
159- 
163. 

167. 
171, 


175-7 


180.  o 


o  / 


Az. 


Alt. 


Az. 


o  54.0 
2  56-7 
4  58-9 
7  01.  o 
9  02.  6 

II  03.  7 
13  04.  2 
15  04.  I 
17  03.  2 

19  01.  5 

20  58.  7 

22  54.  7 

24  49-  5 
26  42.  9 
28  34-  6 
30  24.  6 

32  12. 8 

33  58.6 
35  42.  I 
37  22.9 

39  00.  6 

40  35-2 
42  06.  o 


93-1 
94-  5 
95-9 
97-4 
98.9 

100.  4 
loi.  9 

103.5 

105.  I 

106.  7 
108.3 

no.  o 
III.  8 
113.  6 

115- 5 
117.  4 

119-4 

121.  6 
123.8 
126.  I 
128.5 
131.  o 
133-6 


o     / 


4° 


Alt. 


0  19.5 

93-9 

2  22.  0 

95-  3 

4  24.2 

96.8 

6  25.9 

98.2 

8  27.4 

99-7 

43  32-  8 

136.4 

44  55-2 

139-3 

46  12.8 

142.4 

47  25-  I 

145.6 

48  31-6 

148.9 

49  31-  9 

152-4 

50  25.  2 

156.  I 

51  II- 5 

159-8 

51  49-9 

163.7 

52  20.4 

167.7 

52  42.3 

171-7 

52  55-6 

175-9 

53  0. 0 

]i8o.  0 

10  28.  2 
12  28.  3 
14  27.8 

16  26.  6 

18  24.  2 
20  20.  9 

22  16.  3 

24  10.  5 

26  03.  2 

27  54-  2 
29  43-  3 
31  30-7 

33  15-5 

34  58-  I 
36  37-8 

38  14-  5 

39  47-  8 

41  17.6 

42  43-2 

44  04.  5 

45  20.  7 

46  31-9 

47  37-  I 

48  36.  2 

49  28.  6 

50  13-  9 

50  51-  5 

51  21.  2 

51  42.  7 
51  55-8 


loi.  2 
102.  7 

104-3 
105.9 

107-5 
109.  I 

no.  8 
112.  6 
114.4 
116.  3 
118.3 
120.3 

122.  4 
124.  6 
126.  9 
129.3 
131-8 
134-4 

137-2 
140.  I 

143-  I 
146.3 
149.6 
153-0 

156.6 
160.3 
164.  I 
168.0 

171- 9 
176.  o 


52     0.0 


180.  o 


Az. 


I  47-3 
3  49-2 
5  50-9 
7  52-0 

9  52-5 
II  52.3 
13  51-3 
15  49-  5 
17  46.  7 
19  42.  8 


21  37. 

23  31- 

25  23- 

27  13- 
29  01. 


30  48.1 

32  32. I 

34  13-6 

35  52-4 
37  27-8 

39  00.  2 

40  28.  8 

41  53-3 

43  13-2 

44  28.4 

45  38-  2 

46  42.  4 

47  40.4 

48  31-  8 

49  16.  I 

49  53-0 

50  22.  I 

50  43-  I 
50  55-  8 


96.  I 
97.6 

99-1 
100.5 

102.  o 

103-5 

105.  I 

106.  7 
108.3 
no.  o 


III. 
"3- 
115- 
117. 
119. 
121. 


o.  o 


Hour 
Angle. 


123.2 

125.4 

127-7 
130. 1 
132.6 

135-2 

137-9 
140.  8 

143-8 
146.9 

150.2 

153-5 

157-0 
160.  7 

164-4 
168.2 
172. 1 
176.  I 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


180.  o 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1    00 

0    50 

40 


30 
20 
10 


0    00 


In  North  declination,  -when  the  star  is  risine  or  East  of  the  mendian.  the  tabtilated  azunuths 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azunuths  are  reckoned  from 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azunuths 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azunuths  are  reckoned  from 


are  reckoned  from  North  to  East; 
North  to  West. 

are  reckoned  from  South  to  East; 
South  to  West. 
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Hour 
Angle. 


h.  m. 


1 


1 
0 


5  40 
30 
20 
10 

5  00 
i  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


0     00 


Alt. 


I  12.  7 

3  14-5 

5  15-7 

7  16.  s 

9  16.7 
II  16.  I 
13  14.  6 
15  12.4 
17  09.  o 

19  04.  5 

20  58.  7 
22  51.  6 
24  42.  8 
26  32.  2 
28  19.8 

30  05.  2 

31  48.3 
33  28.  8 

35  06.  6 

36  41.  o 

38  12.3 

39  39-  7 

41  03.  I 

42  21.  8 

43  35-  8 

44  44-  5 

45  47-  6 

46  44.  5 


47 
4* 


34-9 
18.3 

48  54.  4 

49  22.  9 
49  43-  5 
49  55-8 


Az. 


50     0.0 


97.0 

98.4 
99.9 
loi.  3 

102.8 

I 
I 


04- 3 
05-9 


10 


7-5 


[09.  I 
CIO.  8 


112.  5 

114- 3 
116.  I 
117.9 
119.  9 
121.  9 


138-7 
141.  6 

144-  5 
147-5 
150-  7 
154-  I 

157-5 
161.  I 
164.  7 
168.5 
172.3 
176.  I 


Alt. 


o  / 


124.  0 

31  04.  2 

126.  2 

32  43-8 

128.5 

34  20.  5 

130.9 

35  53-9 

133-4 

37  24-  I 

136.0 

38  50.  2 

180.  o 


o  38.0 

2  39-5 
4  40.  5 
6  41.  o 

8  40.  7 
10  39.  8 
12  37.8 

14  35-  I 
16  31.  2 
18  26.  I 

20  19.  6 

22  II.  7 

24  02.  2 

25  50.8 
27  37-6 
29  22.  I 


40  12. 

41  30. 

42  43- 

43  50' 

44  52. 

45  48. 


46  37.8 

47  20.  5 

47  55-8 

48  23.  8 
48  43-  8 
48  55-  9 


Az. 


49     o.  o 


97.8 

99-2 

100.  7 

102.  2 

103- 7 
105.2 
106.  7 
108.3 
109.9 
III.  6 

^^3-3 

115.  I 

116.  9 
118.  8 
120.  7 
122.  7 

124.8 
127.  o 
129.3 
131.  6 
134-  I 
136-7 

139-4 
142.  2 

145-  I 
148.  I 

151- 3 
154.6 

158.0 
161.  5 
165.  I 
168.7 

172-5 
176.  2 


Alt. 


o  / 


180.  O 


o  03 

2    04 

4  05 
6  05 

8  04 
10  03 

12  00, 

13  57 
15  53 
17  47 

19  40 
21  31 
23  21 

25  09 

26  55 
28  38 

30  19 

31  58 
33  34 

35  06 

36  35 

38  00. 

39  21 

40  38 

41  50 

42  56 

43  57 

44  52 

45  40 

46  22 

46  57 

47  24 
47  44 
47  56 


48     o.  o 


Az. 


98.6 
00.  o 

01.5 
03.0 

04- 5 
06.  o 

07- 5 
09. 1 
10.  7 

12.  4 

14.  I 

15-9 

17.7 

19.  6 
21.  S 
23-5 

25.  6 

27-7 
30.0 

32-3 
34-8 

37-4 

40.  I 

42.9 
45-8 
48.7 
51-9 

55-1 

58-4 
61.  9 

65- 4 
69.  o 
72.  6 
76- 3 


Alt. 


Az. 


Alt. 


180.  o 


I  29.  6 
3  29.9 
5  29.7 


7 
9 


28.6 

26.  7 

II  23.8 

13  19-9 
15  14-9 

17  08. 5 

19  00.  6 

20  51.4 
22  40.  2 
24  27.4 

26  12.  3 

27  55-  I 

29  35-  2 

31  12.9 

32  47-4 

34  18.9 

35  46.  6 
37   IO-8 


38  30-  6 

39  46.  2 

40  56 

42  02 

43  02 
43  56 


44  43-  5 

45  24.  5 

45  58.4 

46  25.  2 
46  44.  4 
46  56.  I 


47     0.0 


00.8 

02.  3 
03.8 

05-3 
06.8 
08.3 
09.9 

"•5 
13.  2 

14.9 

16.  7 
18.5 
20.  4 
22.  3 

24-3 

26.  4 

28.5 
30.8 

33-  I 
35-6 
38.1 

40.  7 

43-5 
46.4 

49-3 
52.4 
55-6 

58.9 

62.  2 

65-7 
69.  2 

72.8 
76.4 


o  / 


o  54.6 
2  54-6 

4  54- o 

6  52-4 

8  50-0 

10  46.  6 

12  42.  2 

14  36-  S 
16  29.  5 

18  20.  9 

20  10.  8 

21  59.0 

23  45-  2 
25  29.3 

27  II.  2 

28  50.  3 
30  27.0 

32  00.  5 

33  30-  9 

34  57-6 
36  20.  7 


37  39-  4 

38  53-  8 

40  03. 

41  07. 

42  06. 
42  59- 


43  46.  2 

44  26.  4 

44  59-  6 

45  25-9 
45  44-8 
45  56. 1 


Az. 


80.0 


46     o.  o 


loi.  7 

103.  I 

104.  6 

106.  I 

107.  6 
109.  I 
no.  7 
112.3 
114.  o 

115- 7 
117.  4 
119.  2 
121.  I 
123.  I 
125.  I 

127.  2 
129.3 

131- 5 
133-8 

136-3 
138.8 


141, 
144, 
147. 
149. 

152- 
156, 


159-3 
162.  6 
166.  o 
169.4 
172.9 
176.4 


180.  o 


Hour 
Angle. 


h.  m. 


5  40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1     00 

e   50 

40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  risinft  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West, 
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Hour 
Angle. 


h.  m. 


4 
3 


2 
1 


5  30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


1 

0 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


10° 


Alt. 


Az. 


11° 


Alt. 


0    00 


o  19.  6 
2  19.  2 
4  18.  I 

6  16.  I 

8  13.2 

10  09.  3 

12  04.  3 

13  57-9 
15  50-1 

17  40.9 
19  30.  I 
21  17.  5 

23  02.  8 

24  46.  I 
26  26.  9 

28  05.  2 

29  40.  8 

31  13-4 

32  42.  7 

34  08.  3 

35  3°-  2 

36  48.  o 

38  OI-3 

39  09-  7 

40  13.  I 

41  10.  9 

42  03.0 

42  48.  8 

43  28. 2 

44  00.  8 
44  26.  6 

44  45-  I 
44  56-  2 


102.  5 
103.9 
105.4 

106.  9 
108.  4 
109.9 
III.  5 
113.  I 
114- 8 

116.  5 

118.  2 

120.  o 

121.  9 
123.8 
125.8 

127.9 
130.0 
132-3 
134-  6 
137.0 

139-5 

142.  o 
144.  7 

147-  5 
150.4 
153-4 
156-5 

159-7 
162.  9 
166.  2 
169.  6 
173-  I 
176-5 


45    o-o 


180.  o 


Az. 


I  43-8 
3  42.2 

5  39-7 
7  36-4 

9  31-8 
II  26.  I 
13  19.2 
IS  10.8 

17  00.  8 

18  49.  2 

20  35-7 
22  20.  2 

24  02.  6 

25  42-  5 

27  19.9 

28  54.  5 

30  26.  o 

31  54-4 

33  18.  8 

34  39-  7 

35  56.3 

37  08.  5 

38  16.0 

39  18.  4 

40  15.  2 

41  06.  3 

41  51-4 

42  29.  9 

43  02.  o 

43  27-3 
43  45-4 
43  56-4 


104.  7 
106.  2 

107.7 
109.  2 
no.  7 
112.  3 

113- 9 
115.  6 

117- 3 

119.  o 

120.  8 
122.  7 
124.  6 
126.  6 

128.6 
130.  7 

133-0 
135-3 
137-6 
140.  I 

142.  7 

145-  3 
148.  I 
151. o 

153-9 
156.9 

160.  I 

163-  3 
166.  5 
169.  8 
173-2 
176.6 


12° 


Alt. 


44    o.  o 


180.  o 


I  08.  4 
3  06.4 

5  03-4 

6  59-4 
8  54-3 

10  48.  o 
12  40.3 
14  3^-3 

16  20.  5 

18  08.  I 

19  53-8 
21  37-4 

23  18. 9 

24  57-9 

26  34-  3 

28  07.  9 

29  38.  4 

31  05-  5 

32  29. 1 

33  48.  9 


35  04. 

36  15. 

37  22. 
3^  23 

39  19 

40  09 


Az. 


13° 


Alt. 


Az. 


105- 5 

107.  o 

108.  s 
no.  o 
III.  S 
113.  I 

114- 7 
116.  3 

118.  o 

119.  8 
121.  6 
123-4 
125-3 
127-3 


129.4 
lU-  5 

7 


13: 


40  53-  9 

41  31.8 

42  03.  2 
42  28.  o 
42  45-  7 
42  56-  5 


136.  o 

138.3 
140.  8 

143-3 
145.9 
148.7 

151-  5 
154-4 
157-4 

160.  4 
163.  6 
166.8 
170.  o 

173-3 
176.7 


o  33- o 
2  30-4 

4  26.  9 

6  22.  4 

8  16.6 

10  09.  7 

12  01.  4 

13  SI- 6 


106.3 
107.8 

109.3 
no.  8 
112.  3 
113-9 
115- 5 
117.  I 


15  40.  o  jii8.  S 

17  26.  9  '120.  5 

19  II.  7  1122.3 

20  54.  5  !i24-2 

22    35.  O   [126.  I 
24    13.  I    I128.  I 


25  48.  5 

27  21.  I 

28  50 

30  16 

31  39 

32  57 


43 


o.  o    iSo.  o 


34  12-5 

35  22.7 

36  27.9 

37  28.4 

38  23.4 

39  12.  5 

39  56.  2 

40  33-  5 

41  04.  3 
41  28.  7 
41  46.  o 
41  56.  5 


130.  I 
132.  2 

134.4 
136.7 
139.0 
141.  4 

143- 9 
146.  5 
149.2 
152.  o 
154.8 
157.8 

160.8 
163.9 
167.  o 

170.  2 

173.4 
176.7 


14° 


Alt. 


I  54-4 


50-3 
45-1 
38.9 
3^-3 
II  22.  2 

13  II.  7 


3 
5 
7 
9 


o.  o 


180.  o 


Az. 


14  59-  4 
16  45.  4 
18  29.  4 

20  II.  2 

21  50.  9 
23  28.  o 

25  02.4 

26  34.  o 

28  02.  5 

29  27.  5 

30  49.  I 

32  06.  8 

33  20.3 

34  29.  4 

35  33-7 

36  33-  I 

37  27.3 

38  15-8 

38  58.  5 

39  35-1 

40  05.  4 
40  29.  I 
40  46.  3 
40  56.  5 


108.6 

no.  I 
III.  6 
113. 1 

114.  7 
116.3 
117.  9 

119.  6 
121.  3 
123.  I 
124.9 
126.8 
128.8 

130.8 
132.9 

135-0 
137-3 
139.6 
142.  o 

144-5 
147.0 

149-7 
152-5 
155-3 
158.2 


161.  2 
164.  2 

167.3 
170.4 

173.6 
176.8 


Hour 
Angle. 


h.  m. 


41     o.  o 


180.  o 


5  30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1    00 

0    50 

40 


30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
anrl  when  the  •^tar  is  settine  or  West  of  the  meridian,  the  tabulated  azunuths  are  reckoned  from  North  to  \\  est. 
^^''in^outh  deXatTon^vhen^^^^^^         is  rising  or  East  of  the  meridian,  the  tabulated  ^^^"ths  are  reckoned  from  South  to  East, 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azunuths  are  reckoned  from  South  to  ^^  est. 
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15° 

16° 

17° 

18° 

19° 

- —       »-"u- 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5 

10 

I  18.4 

109.4 

0  42.4 

no.  2 

0  06.  4 

III.  0 

5    10 

5 
4 

00 
50 
40 
30 
20 
10 

3  13-8 
5  08.  0 

7  01.  0 

8  52.7 
10  43.  I 
12  31.7 

no.  9 
112. 3 

113- 9 
115-4 

117.  0 

118.  6 

2  37-2 
4  30-8 
6  23.  I 
8  14-  I 

10  03.  6 

11  51-5 

III.  7 

113.  2 

114.  7 

116.  2 

117.  8 
119.  4 

2  00.  5 

3  53-5 
5  45-1 
7  35-3 
9  24.2 

II  II.  2 

112.  4 

113- 9 
"5-4 
116.  9 
118.  5 
120.  I 

I  23.9 
3  16.  I 

5  07-1 

6  56.7 
8  44-6 

10  30.  9 

113.  2 

114.  7 
1x6.  2 
117.  7 

119- 3 
120.  9 

0  47.2 
2  38.8 
4  29.0 

6  17-7 

8  04.  9 

9  50-3 

114.  0 

"S-S 

117.  0 

118.  5 

120.  I 

121.  7 

5    00 
4    50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

14  18.  6 

16  03.  8 

17  46.9 
19  27.9 

21  06.  6 

22  42.  8 

120.3 
122.  0 
123.8 
125.6 

127-5 
129.5 

13  37-6 
15  21.9 

17  04-  3 

18  44.4 

20  22.  I 

21  57-3 

121.  I 
122.8 

124.  5 
126.  4 
128.2 
130.  2 

12  56.  6 
14  40.  0 
16  21.5 

18  00.  7 

19  37-4 
21  II.  7 

121.  8 
123-5 

125-3 
127.  I 

128.9 

130.9 

12  15-3 

13  58-0 
15  38-4 

17  16.  8 

18  52.  6 
20  25.  8 

122.  6 

124-  3 

126.  0 

127.  8 

129-7 
131.  6 

II  34.0 

13  15-7 

14  55-3 
16  32.  7 

18  07.  5 

19  39-  9 

123-3 

125.  0 

126.  7 
128.5 

130-3 
132.2 

4    00 
3    50 
40 
30 
20 
10 

3 
2 

00 
50 
40 
30 
20 
10 

24  16.  2 

25  46.  8 

27  14.  2 

28  38.  2 

29  58.  8 
31  15-3 

131-5 
^33-6 
135-7 
137-9 
140.  2 
142.  6 

23  29.  8 

24  59.  4 

26  25.8 

27  48.  8 

29  08.  3 

30  23.9 

132.  2 

134-3 
136.4 
138.6 
140.9 

143.2 

22  43.  2 

24  II.  8 

25  37-2 

26  59.  I 

28  17.7 

29  32-  I 

132.9 

134-9 
137- 0 
139.2 

141-5 
143-8 

21  56.4 

23  24.0 

24  48.  4 

26  09.  4 

27  26.  8 

28  40.  4 

133-5 
133-6 

137-7 
139.8 
142.  I 
144-4 

21  09.5 

22  35-9 

23  59-  5 

25  19-4 

26  35.  8 

27  48-3 

134.2 
136.2 

138.3 
140.4 
142.  7 
145.0 

3    00 
2    50 
40 
30 
20 
10 

2 

1 

00 
50 
40 
30 
20 
10 

32  27.9 

33  35-9 

34  39-  4 

35  37-8 

36  31- I 

37  18.8 

145- 1 
147-6 
150.2 
152.9 

155- 7 
158-6 

31  35-4 

32  42.  5 

33  44-9 

34  42.  4 

35  34-  8 

36  21.7 

145-7 
148.  2 
150.8 

153-4 
156.2 
159.0 

30  42.  7 

31  48-  7 

32  50-3 

33  46-  8 

34  38-  4 

35  24-  5 

146.  2 
148.7 
151-3 
153-9 
156.6 

159-4 

29  49.  9 

30  55-  0 

31  55-5 

32  51-3 
32  42.0 

34  27-3 

146.8 

149.2 

151- 7 
154-3 
157-0 
159-7 

28  57.0 

30  01.  0 

31  00.  7 

31  55-6 

32  45-4 

33  30-0 

147-3 
149.7 

152.  2 
154.8 

157-4 
160.  I 

2    00 
1    50 
40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 
10 

38  00.  7 

38  36.  6 

39  06.  4 
39  29-  8 
39  46.  5 
39  56-  6 

161.  5 
164.  5 

167.5 
170.  6 

173-7 
176.8 

37  02.9 

37  38-  I 

38  67-  5 
38  30-  I 
38  46.  8 
3S  56.  8 

161.  8 
164.  8 
167.8 
170.8 
173-8 
176.9 

36.  05.  0 
3639-8 
37  08.  4 
37  30-  8 
37  47-  I 
37  56-  8 

162.  2 
165.  X 
168.  0 
170.9 

173-9 
176.9 

35  07-  I 

35  41-2 

36  09.  4 
36  31-4 
36  47-  3 
36  56.  8 

162.  5 

165-3 
168.2 

171.  I 

174.  I 

177.0 

34  09.  I 

34  42.  6 

35  10-3 
35  31-9 
35  47-  5 
35  56-  8 

162.8 
i6v6 
168.4 

171-3 
174.2 
177.0 

1     00 
0    50 
40 
30 
20 
10 

0 

00 

40     0.  0 

180.  0 

39     o-o 

180.  0 

38     0.0 

180.  0 

37     0.0 

180.  0 

36     0.0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  Kast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian ,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5 
1 


00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


20= 


Alt. 


10.5 
01.  4 
50.8 
38.8 
25.1 
09.8 


10  52.  6 

12  33.4 

14  12.  I 

15  48-  7 

17  22.  4 

18  53-  8 

20  22.  3 

21  47.9 

23  10.  3 

24  29.  3 

25  44-  7 

26  56.3 

28  03.  9 

29  07.  I 

30  05.  8 

30  59-  7 

31  48.7 

32  32.6 


33 

33  44 

34  II 
34  32 
34  47 
34  56. 


II.  I 
o 


35     00 


Az. 


114.  8 

116.  2 

117.  7 

119.  2 

120.  8 
122.  4 


124. 
125. 
127. 
129. 

131- 
132. 


134-9 
136.9 

138.9 

141.  o 

143-2 

145-5 

147.8 
150.  2 

152-7 
155-2 
157-8 
160.  4 

163.  I 
165.8 
168.6 
171-4 
174-3 
177- I 


180.  o 


21° 


Alt. 


23-9 
12.  6 

59-8 

45-3 


8  29.  2 

10  II.  I 

11  51.  I 
13  28.  7 

15  04.  I 

16  37.  I 

18  07.  6 

19  35-  I 

20  59.  7 

22  21.  I 

23  39-  I 

24  53-  4 
26  04.  I 


Az. 


27  10.  6 

28  13.  o 

29  10.  8 

30  03.  9 

30  52-  I 

31  35-2 


32  13 

32  45 

33  12 
33  33 
33  47' 
33   57 


34  0.0 


117.  o 

118.  5 

120.  o 

121.  6 
123-  2 

124.  8 
126.5 

128.  2 

129.  9 

131-  7 
133-6 

135-5 
137-5 
139.6 
141.  6 
143-8 
146.  I 


148. 
150- 
153- 
155- 
158.2 

160.8 

163.4 
166.  I 
168.8 
171.  6 
174.4 
177.2 


180.  o 


22"= 


Alt. 


46.  5 
34-4 
20.8 

05-4 
48.4 


9  29.4 

11  08.  4 

12  45-  2 

14  19-  7 

15  51-7 
17  21.  2 


18  47-  7 

20  II.  2 

21  31-7 

22  48.  6 

24  02.  I 

25  II- 7 


26  17.3 

27  18.  7 

28  15.6 

29  07.  9 

29  55-  3 

30  37-  7 


31  14-9 

31  46.  7 

32  12.9 

32  33-4 
32  48.2 

32  57-1 


Az. 


117.  8 

119-3 
120.  8 
122.3 

123-9 


125- 
127. 

128. 

130. 

132. 

134- 

136. 

138- 
140. 
142. 
144. 
146. 


148.9 
151.  2 
153-6 
156.  o 

158-5 
161.  I 

163-7 
166.3 

169.  o 
171.  7 

174-5 
177.2 


33 


o.  o  iiSo.  o 


23= 


Alt. 


o    / 


09. 

56- 

41. 


5  25- 
7  07- 


8  47-7 
10  25.  7 

12  01.  6 

13  35-  2 

15  06.  2 

16  34-  7 

18  00.  2 

19  22.  7 

20  42.  2 

21  58.2 

23  lo.  6 

24  19.  2 

25  23.9 

26  24.3 

27  20.  4 

28  II.  8 

28  58.  5 

29  40.  2 

30  16.8 

30  48.  o 

31  13.8 

31  33-9 
31  48.4 

31  57-  I 


O' 


o.  o 


Az. 


118.  6 

120.  I 

121.  6 
123.  I 
124.7 

126.3 
127.9 
129.  6 
131-3 
133- I 
134-9 

136-8 

138-7 
140.  8 
142.8 

144-9 
147-  I 

149.4 

151- 7 
154.0 

156.4 

158.9 

161.  4 

164.  o 
166.6 
169.  2 

171- 9 
174.6 

177-3 


180. 


24= 


Alt. 


I  17-9 

3  02.6 

4  45-5 
6  26.  7 


8  05. 

9  43- 


9 
o 

o 

6 

14  20.  6 

15  48.  o 


II 
12 


18. 
50- 


17  12.  6 

18  34.  I 

19  52-  5 

21  07.  5 

22  19.  o 

23  26.  7 

24  30.  4 

25  29.9 

26  25.  I 

27  15- 8 

28  01.  7 

28  42.  7 

29  18.6 

29  49-  3 

30  14-6 

30  34-  4 
30  48.  6 

30  57-  2 


Az. 


120.  8 
122.  3 
123.8 
125.4 

127.  o 
128.6 

130-3 
132.  o 

133-8 

135-6 


137- 

139- 
141. 

143- 
145- 
147. 


149.9 
152.  I 

154-5 
156.9 

159-3 
161.  8 

1 164- 3 
166.8 
169.4 
172.0 

174-7 
177-4 


31     0.0    180.0 


Hour 
Angle. 


h.  m. 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour    , 
Angle. 

1 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b. 

m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6 

10 

0  19.9 

85-3 

6 

to 

6 

00 

o  oo.  o 

90.  0 

0  35-3 

89.2 

I  10.  6 

88.  4 

I  45.8 

87.6 

2  21.  0 

86.8 

6 

00 

5 

50 

2    OI.  4 

91.4 

2  36.6 

90.  6 

3  II- 9 

89.8 

3  47:1 

89.0 

4  22.  2 

88.2 

5 

50 

40 

4  02.  6 

92.9 

4  38-0 

92.  I 

5  ^3-3 

91-3 

5  48.5 

90- 5 

6  23.6 

89.7 

40 

30 

6  03.7 

94.4 

6  39.1 

93-6 

7  14-4 

92.8 

7  49-8 

92.  0 

8  24.9 

91.  2 

30 

30 

8  04.6 

95-9 

8  40.  2 

95-1 

9  15-6 

94-3 

9  51-0 

93-5 

10  26.  2 

92.7 

30 

10 

10  05.  I 

97-4 

10  40.  9 

96.6 

II  16.  5 

95-8 

II  52.0 

95- 0 

12  27.3 

94.2 

10 

5 

00 

12  05.  2 

99.0 

12  41.  2 

98.1 

13  17-  I 

97-3 

13  52-8 

96-5 

14  28.  3 

95-7 

5 

00 

4 

50 

14  04.  8 

100.  5 

14  41.  2 

99-7 

15  17.2 

9S.  8 

15  53-  2 

98.0 

16  28.  8 

97.2 

4 

50 

40 

16  03.  9 

102.  I 

16  40.  5 

101.3 

17  16.9 

100.4 

17  53-  I 

99.6 

18  29.  0 

98.7 

40 

30 

18  02.  I 

103-7 

18  39.  I 

102.  9 

19  15.8 

102.  0 

19  52-  5 

lOI.  2 

20  28.  7 

100.3 

30 

30 

19  59.6 

105.3 

20  37.0 

104.  5 

21  14.  2 

103-7 

21  51.  2 

102.8 

22  27.  8 

102.  0 

30 

10 

21  56.  2 

107.  0 

22  34.  0 

106.  2 

23  II.  6 

105.4 

23  48.  9 

104.5 

24  26.  2 

103.6 

10 

4 

00 

23  51-6 

108.8 

24  30.  0 

107.9 

25  08.  2 

107.  I 

25  46.  I 

106.  2 

26  23.  6 

105-3 

4 

00 

3 

50 

25  45-9 

no.  6 

26  24.  9 

109.7 

27  03.  6 

108.8 

27  42.  I 

108.  0 

28  20.  I 

107.  I 

3 

50 

40 

27  38-  9 

112.  4 

28  18.  5 

III.  5 

28  57-  9 

no.  7 

29  36-  9 

109.  8 

30  15-  5 

108.  9 

40 

30 

29  30.  3 

114.  3 

30  10.  8 

113-4 

30  50-  7 

112.  6 

31  30-  4 

III.  7 

32  09.  6 

no.  8 

30 

30 

31  20.  I 

116.  3 

32  01.  2 

115- 4 

32  42.0 

114-  5 

33  22.4 

113- 7 

34  02.4 

112.  8 

30 

10 

33  07-  9 

118.  4 

33  49-  9 

117- 5 

34  31-5 

116.  6 

35  12.7 

115- 7 

35  53-4 

114.  8 

10 

3 

00 

34  53-  6 

120.5 

35  36-  5 

119.  6 

36  19.  0 

118.  7 

37  01.  0 

117.  8 

37  42.  7 

116.  9 

3 

00 

2 

50 

36  37.0 

122.  7 

37  20.  8 

121.  8 

38  04.  2 

121.  0 

38  47-  2 

120.  I 

39  29-  7 

119.  2 

3 

50 

40 

38  17.8 

125.0 

39  02.  6 

124.  I 

39  47-  0 

123.3 

40  31.0 

122.  4 

41  14-  5 

121.  s 

40 

30 
30 

39  55-  7 
41  30.  4 

127-5 
130.0 

40  41.  6 
42  17-3 

126.  6 
129.  2 

41  27.  0 
43  03-  9 

125.8 
128.3 

^i  12.^ 

124.9 

127.4 

42  56-  5 
44  35-  8 

124.  0 
126.5 

30 
30 

43  50-  I 

10 

43  OI-4 

132.7 

43  49-  6 

131-9 

44  37-2 

131.  0 

45  24-  7 

130.  I 

46  II.  5 

129.3 

10 

3 

00 

44  28.  6 

135-5 

45  17-9 

134-7 

46  06.  9 

133-9 

46  55-4 

133-0 

47  43-  6 

132.  I 

3 

00 

1 

50 

45  51-3 

138.5 

46  41.  9 

137-7 

47  32.0 

136.9 

48  21.  9 

136.  I 

49  II.  2 

135-2 

1 

50 

40 

47  09-  4 

141.  6 

48  01.  I 

140.  8 

48  52-  5 

140.  0 

49  43-  7 

139.2 

50  34-  4 

138.4 

40 

30 

48  22.  0 

144.9 

49  15-  I 

144.  I 

50  07.  7 

143-4 

51  00.  2 

142.  6 

51  52.1 

141- 8 

30 

30 

49  29-  I 

148.  2 

50  23.  2 

147.6 

51  17.2 

146.9 

52   10.9 

146.  2 

53  04-  3 

145-4 

20 

10 

SO  29.  6 

151.  8 

51  25.  I 

151.  2 

52  20.  2 

150.6 

53  15-2 

149.9 

54  09.  9 

149.2 

10 

1 

00 

51  23.6 

155-5 

52  20.  0 

155-0 

53  16.3 

154-4 

54  12.  5 

153-8 

55  08.  4 

153- 1 

1 

00 

0 

50 

52  10.  2 

159-3 

53  07.  7 

158.9 

54  05.  0 

158.4 

55  02.  2 

157-9 

55  59-  2 

157-  3 

0 

50 

40 

52  49-  I 

163-3 

53  47-  5 

162.  9 

54  45-  8 

162.5 

55  43-  9 

162.  I 

56  42.  0 

161.  6 

40 

30 

53  19-8 

167.  4 

54  18.9 

167.  I 

55  17-9 

166.8 

56  16.8 

166.5 

57  15-6 

166.  I 

30 

30 

53  42.  0 

171- 5 

54  41-  7 

171-3 

55  41-3 

171.  I 

56  40.  8 

170.9 

57  40.  3 

170.7 

30 

10 

53  55-  5 

175-8 

54  55-  4 

175-6 

55  55-3 

175-5 

56  55-  2 

175-4 

57  55-  I 

175-3 

10 

0 

00 

54    0.0 

180.  0 

55     0.0 

180.  0 

56    0.0 

180.0 

57    0.0 

180.  0 

58    0.0 

180.  0 

0 

00 

In 

Nort 

ll  declination,  when  the  star  is  rising  or  Ea? 

t  of  the  meridian,  the 

tabulated  a 

zimuths 

are  reckoned  from  North  to  East; 

and  when  tt 

le  star  is  setting  or  West  of  the  meridian,  t 

he  tabulated  azimuth 

1  are  reckon 

ed  from 

North  to  West. 

In 

Sout 

*!  declination,  when  the  star  is  rising  or  Ea 

;t  of  the  meridian,  the 

tabulated  s 

izimuths 

are  reckoned  from  South  to  East; 

and  when  tl 

le  star  is  setting  or  West  of  the  meridian,  t 

he  tabulated  azimuth 

i  are  reckoc 

ed  from 

South  to  West. 
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Hour 
Angle. 


h.  m. 


2 
1 


1 

0 


6    20 
10 

6    00 
5    50 

3b 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


0    00 


Alt. 


Az. 


o  55-2 

2  56.  2 

4  57-3 

6  58.6 

9  00.  o 

II  01.  3 

13  02.  5 

15  03- 6 

17  04-3 
19  04.  8 
21  04.  8 
23  04.2 
25  02.8 

27  00.  8 

28  57.8 
30  53-  8 
32  48.  5 
34  42.  o 
36  33-  8 

38  23.9 

40  II  8 

41  57-6 
43  40.  8 

45  21.  o 

46  57-9 

48  31-3 

50  00.  2 

51  24.  7 

52  43-  9 

53  57-3 

55  04-  3 

56  04.  I 

56  56.  I 

57  39-  9 

58  14-  4 
58  39-  7 
58  54-  9 


59     0.0 


84-5 

85-9 

87.4 
88.9 

90-3 
91.8 

93-3 

94.8 
96- 3 
97-9 
99-5 

lOl.  I 

102.8 

104- 5 
106.  2 

108.  o 
109.9 
III.  9 
"3-9 

116.  o 

118.  2 
120.  6 
123.0 
125.  6 
128.3 

131-2 

134-3 

137-5 
141.  o 

144-6 
148.5 

152-5 
156.7 
161.  I 

165- 7 

170.4 

175-2 


6° 


Alt. 


I  30.6 


3^-3 
32-4 

33-^ 
34-8 

II  3(>-3 
13  37-6 


3 
5 
7 
9 


15  38.8 
17  39-7 
19  40.  3 
21  40.  5 

23  40.  3 
25  39-  2 

27  37-7 
29  35-2 
31  31-7 
33  27-2 
35  21.2 
37  13-8 

39  04.  6 

40  53-  5 
42  40.  2 
44  24.  5 

46  05.  8 

47  44- o 


49  18. 

50  48. 

52  14- 

53  35- 

54  50-  I 

55  58.  5 


56  59- 

57  52- 
5837- 
59  13- 
59  39- 
59  54-  8 


Az. 


Alt. 


83-7 

85.1 
86.6 
88.1 

89-5 
91.  o 

92.5 

94.0 

95-5 

97-0 

98.6 

100.  2 

loi.  9 

103.6 

105-3 
107.  I 

109.  o 

no.  9 

113.  o 

115- I 
117-3 
119.  6 
122.  I 

124-7 
127.3 

130-3 
133-5 
136.7 
140.  I 

143-8 
147-7 

151.  8 
156.  I 
160.  6 

165-3 
170.  I 

175-0 


180.  o 


60    o.  o   180.  o 


o  05.7 

2    05.9 

4  06.  4 

6  07.4 

8  08.5 

10  09.  7 

12  II.  I 

14  12-5 

16  13.  7 
18  14-  8 
20  15.  6 
22  16.  o 
24  16.  I 
26  15-5 

28  14.  2 
30  12.  3 
32  09.3 
34  05.  3 

36  00.  o 

37  53-3 

39  44-9 
41  34-8 
43  22.4 

45  07.  6 

46  50.  I 
48  29.  5 

50  05.  3 

51  37-0 

53  04.  2 

54  26.  2 

55  42.  6 

56  52.  2 

57  54-9 

58  49-  4 

59  35-3 

60  12. o 

60  38.  5 
60  54.  6 


Az. 


81.4 
82.9 

84-3 
85.8 
87.2 
88.7 

90.  I 

91.  6 


61     o.  o 


93-1 
94.6 
96.  2 
97-8 

99-4 

101.  o 

102.  7 
104.4 
106.  2 
108.  I 
no.  o 
112.  o 

1 14.  I 
116.  3 
118.  6 
121.  I 

123-7 
126.  4 

129.3 

132.4 
135-7 
139-2 
143-0 
146.9 

151.  I 

155- 4 
160.  I 
164.9 
169.8 
174.8 


8° 


Alt. 


180.  o 


o  41.  2 
2  41.  2 

4  41-5 
6  42.  2 

8  43.2 

10  44.4 

12  45-  7 

14  47-  2 

16  48.  4 
18  49.  6 
20  50.  6 
22  51. 2 

24  51-5 
26  51.  2 

28  50.  4 
30  48.  8 
32  46.  4 
34  42.  9 
36  38.  3 
38  32.3 

40  24.  7 

42  15.5 

44  04.  o 

45  50.3 
47  33-  9 

49  14-  6 

50  51.6 

52  24.  8 

53  53-3 

55  16.9 

56  34.  6 

57  45-  9 

58  49-  8 

59  45-  9 

60  32.  8 

61  10.  6 
61  37-  7 
61  54-  5 


Az. 


62     o.  o 


80.6 
82.0 

83-5 

84-9 
86.4 

87.8 

89-3 

90.8 
92.3 

93-8 

95-3 
96.9 

98-5 
100.  I 

loi.  8 

103-5 
105-3 
107.  I 
109.  o 
III.  o 

113. 1 

115-3 

117.  6 
120.  I 
122.  7 
125.4 

128.3 

131- 4 
134.8 

138.3 
142.  I 

146.  I 

150.3 
154.8 

159-  5 
164.  5 
169.5 

174.7 


Alt. 


I  16.  7 
3  16.4 


5 

7 

9 

II 


16. 
17- 
17- 
19- 


5 

I 

9 
o 

13  20.  3 
15  21.6 


180.  o 


17  23.0 

19  24.  2 

21  25.4 

23  26.  2 

25  26.  7 

27  26.  7 

29  26.  2 
31    25.1 

33  23. I 
35  20.  2 
37  16.2 
39  10.9 

41  04.  I 

42  55-6 
44  45-  I 
46  32-  5 

48  17.  2 

49  59-  o 

51  37-4 

53  II- 9 

54  41.  9 

56  06.  9 

57  26.  2 

58  39-  I 

59  44-6 

60  42.  o 

61  30.3 

62  09.  o 

62  37.1 

62  54-3 


Az. 


79-8 
81.2 

82.7 
84.1 
85.6 
87.0 
88.5 
89.9 

91-4 
92.9 

94-4 
96.  o 

97-6 
99.2 

100.  8 
102.  5 

104-3 
106.  I 
108.  o 
no.  o 

112. 1 

114- 3 
116.  6 
119.  I 
121.  6 
124.4 

127.3 
130.4 
133-8 

137-3 
141.  I 

145.2 

149- S 

154-  I 

158.9 
164.  o 
169.  2 
174.6 


63     o.  o   180.  o 


Hour 
Angle. 


h.  m. 


6    20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


Z' 


In  North  deeiination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
gfld  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sooth  decUturtion,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    40 

> 

0  20.  2 

72.9 

6    40 

30 

0  29.  2 

76.8 

I  05-1 

76.  0 

I  40.  8 

75-1 

2  16.  7 

74.3 

30 

20 

I  52.2 

79.0 

2  27.7 

78.2 

3  03- 1 

77.4 

338-5 

76.6 

4  13-9 

75-8 

20 

10 

3  SI- 6 

80.4 

4  26.7 

79.6 

5  01.8 

78.8 

s  36.9 

78.0 

6  II.  9 

77-2 

10 

6    00 

5  SI- 5 

81.9 

6  26.  4 

81.  I 

7  01.  2 

80.3 

7  35-9 

79-4 

8  10.5 

78.6 

6    00 

5    50 

7  51-9 

83.3 

8  26.4 

82.  s 

9  Ol.  I 

81.7 

9  35-4 

80.9 

10  09.  8 

80.0 

5    50 

40 

9  52-5 

84.8 

10  27.  0 

83- 9 

II  01.3 

83.1 

II  35-5 

82.3 

12  09-5 

81.4 

40 

30 

II  53- S 

86.2 

12  27.7 

85-4 

13  01.8 

84-5 

13  35-9 

83-7 

14  10.  0 

82.8 

30 

20 

13  54-  7 

87.6 

14  28.  9 

86.8 

15  02.9 

85-9 

15  36-7 

85-1 

16  10.3 

84.2 

20 

10 

IS  56-  0 

89.  I 

16  30.  I 

88.3 

17  04.  0 

87.4 

17  37-7 

86.5 

18  II.  I 

85.6 

10 

5    00 

17  S7-3 

90.  6 

18  31.4 

89.7 

19  05-  3 

88.8 

19  38.  9 

87.9 

20  12.  2 

87.1 

5    00 

4    50 

19  58-  7 

92.  I 

2032.7 

91.  2 

21    06.  7 

90-3 

21  40.3 

89.4 

22  13.  6 

88.5 

4    50 

40 

21  59-9 

93-6 

22  34.  I 

92.7 

23    08.  0 

91.8 

23  41-6 

90.9 

24  14.  8 

90.0 

40 

30 

24  00.  8 

95- I 

24  35-  I 

94.  2 

25    09.  2 

93-3 

25  42.  2 

92.4 

26  16.  9 

91.4 

30 

30 

26  01.  6 

96.7 

26  36.  I 

95-8 

27    IO-3 

94.8 

27  44-  I 

93-9 

28  17.  5 

92.9 

20 

10 

28  01.  9 

98.3 

28  36.  6 

97-4 

29    II.  0 

96.4 

29  45- 0 

95-5 

30  18.  5 

94.5 

10 

4    00 

30  01.  7 

99-9 

30  36.  8 

99.0 

31   II.  4 

98.0 

31  45-6 

97.1 

32  19.4 

96.  2 

4    00 

3    50 

32  01.  0 

loi.  6 

32  36.3 

100.  7 

33  II- 3 

99-7 

33  45-  8 

98.7 

34  19-8 

97-7 

3    50 

40 

33  59-4 

103.4 

34  35-3 

102.  4 

35  IO-6 

lOI.  4 

35  45-  5 

100.  4 

36  19.9 

99-4 

40 

30 

35  57- 0 

105.  2 

36  33-  3 

104.  2 

37  09-2 

103.2 

37  44-5 

102.  2 

3^  19-  2 

lOI.  I 

30 

30 

37  53-6 

107.  I 

38  30-  5 

106.  I 

39  06.  9 

105.  I 

39  42-  7 

104.0 

40  18.  0 

103.0 

20 

10 

39  49-  0 

109.  I 

40  26.  s 

108.  0 

41  03.  7 

107.  0 

41  39.  8 

105.  9 

42  15.8 

104.9 

10 

3    00 

41  43- 0 

III.  I 

42  21.3 

no.  I 

42  59.0 

109.  0 

43  36-  0 

107.9 

44  12.  5 

106.8 

3    00 

2     50 

43  35-  4 

113- 3 

44  14-4 

112. 3 

44  52.9 

III.  2 

45  30-  8 

no.  I 

46  07.  9 

108.9 

2    50 

40 

45  25-8 

115.  6 

46  05.  8 

114-  5 

46  45.  2 

113- 4 

47  23-  9 

112. 3 

48  02.  0 

III.  I 

40 

30 

47  14-  2 

118.  I 

47  55-  0 

117.  0 

48  35.  4 

"5-9 

49  15-  I 

114.  7 

49  54-  4 

113.5 

30 

30 

49  00.  0 

120.  6 

49  42. I 

119- 5 

50  23.  6 

118.  4 

51  04.  4 

117.  2 

51  44.5 

116.  0 

20 

10 

50  43-  0 

123.4 

51  26.  2 

122.3 

52  08.9 

121.  2 

52  51-0 

119.  9 

53  32- 5 

118.  7 

10 

2     00 

52  22.  6 

126.  2 

53  07.  3 

125.  I 

53  51-3 

124.  0 

54  34.  6 

122.8 

55  17.3 

121.  6 

2    00 

1     50 

53  58-  6 

129.3 

54  44.5 

128.2 

55  30-  I 

127.  I 

56  14-  9 

125-9 

56  58.  8 

124.7 

1     50 

40 

55  30-  0 

132.7 

56  17.6 

131.  6 

57  04.  6 

130-5 

57  50-  8 

129.3 

58  36.  5 

128. 1 

40 

30 

56  56.  6 

136.  3 

57  45-  7 

135-2 

58  34-  4 

134-  I 

59  22.4 

132.9 

60  09.  7 

131-7 

30 

20 

58  17.  5 

140.  2 

59  08.  4 

139-  I 

59  58.  7 

138.  I 

60  48.  3 

136.9 

61  37-4 

135-7 

20 

10 

59  32.0 

144.3 

60  24.  3 

143-3 

61   16.  4 

142.3 

62  07.  9 

141.  2 

62  58.8 

140.0 

10 

1     00 

60  39.0 

148.7 

61  33.2 

147.8 

62  26.9 

146.8 

63  20.  I 

145.8 

64  13.0 

144.7 

1     00 

50 

61  38. 0 

153.4 

62  33-  5 

152- 5 

63  28.  8 

151.  6 

64  23.9 

150.  7 

65  18.  7 

149.  8 

0    50 

40 

62  27.  6 

158.3 

63  24.  7 

157-  6 

64  21.5 

156.9 

65  18.  2 

156.  I 

66  14.  6 

155-3 

40 

30 

63  07.  2 

163.  S 

64  05.  I 

162.  9 

65  03.  8 

162.3 

66  01.  8 

161.  7 

66  59.  7 

161.  I 

30 

20 

63  36-  4 

168.9 

64  35-6 

168.5 

65  34.  7 

168.  I 

66  33.  9 

167.7 

67  33-° 

167.  2 

20 

10 

63  54-  I 

174.4 

64  53- 9 

174.2 

65  53- 6 

174.0 

66  53.  4 

173-8 

67  53- 2 

173-6 

10 

0    00 

64     0. 0 

180.  0 

65     0.  0    180.  0 

66     0. 0 

180.0 

67     0. 0 

180.  0 

68     0.0 

180.  0 

0     00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5 
4 


4 
3 


3 
2 


2 
1 


15= 


6  50 
40 
30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


Alt. 


Az. 


o  56.  5 
2  52-4 
4  49-2 
6  46.8 


8  45.0 
10  43.  9 
12  43 
14  43 
16  43 
18  44 


20  45-  3 
22  46.  5 
24  47-8 
26  49.  I 
28  50.  5 
30  SI- 7 

32  52-7 
34  53-  4 
36  53-  7 
38  53-  6 
40  52-  7 
42  51.0 

44  48.3 
46  44-  S 
48  39.  4 
50  32- 6 
52  23.8 

54  12.8 

55  59-  I 
57  40-  9 

59  21.4 

60  56.  2 

62  25.8 

63  49-  I 

65  05.  3 

66  12.  9 

67  10.  7 

67  57-4 
6831.9 

68  52.  9 


16= 


Alt. 


Az. 


69    o.  o 


72.  I 

73-5 
75- o 
76.4 

77.8 
79.2 
80.6 
82.0 

83.4 
84.8 

86.2 
87.6 
89.1 

90- 5 
92.  o 

93-5 

95-1 
96.7 

98.4 
100.  I 
loi.  9 
103.8 

105- 7 
107.8 
no.  o 

112.  3 

114- 8 
117.  4 

120.3 

123.4 
126.8 
130.4 
134- 4 
138.8 

143-6 
148.8 

154-4 
160.  4 
166.  7 
173-3 


180.  o 


I  32- 7 
3  28.  I 

S  24-5 
7  21.  6 

9  19- I 
II  18.  o 

13  17-  I 
IS  16.7 
17  16.  9 
19  17.4 

21  18.  I 
23  19-2 
25  20.4 
27  21.  8 
29  23.  I 
31  24.4 

33  25-5 
35  26.4 
37  27.0 
39  27.  I 
41  26.  7 
43  25.6 

45  23-4 
47  20.  5 
49  16.  o 
51  10.  I 

53  02.  3 

54  52-  5 

56  40- 1 
58  24.  7 

60  05.  5 

61  42. o 

63  13-  5 

64  39.  o 

65  57-  o 

67  06.  9 

68  06.  4 

68  54.  8 

69  30.  6 
69  52.6 


17° 


Alt. 


71-3 
72.7 

74-  I 

75-5 

76.9 
78.3 
79-7 

81.  I 

82.  5 

83-9 

85-3 
86.7 
88.  I 

89-5 
91.  o 

92-5 

94-  I 
95-7 
97-3 
99-0 
lOo.  8 , 

102.  7 

104.  6 
106.  7 
108.8 
III.  I 

113- 5 
116.  I 

119.  o 
122.  I 

125.4 
129.  o 

^33- '^ 
137-6 

142.4 
147.7 
153-4 
159-6 
166.  2 
173-0 


70    o.  o   180.  o 


Az. 


o  15.  I 
2  08.  9 

4  03.8 

5  59-7 
7  56-2 

9  53-7 
II  52.4 

13  50-  6 
15  49-  9 
17  49.  8 

19  50.  I 

21  50.  6 
23  51-6 
25  52- 6 
27  54- o 
29  55-3 
31  56-6 

33  57-9 
35  59- o 

37  59-  7 
40  00.  I 

42  00.  I 

43  59-4 

45  57-8 
47  55-4 
49  51-8 
51  46.8 
53  40.  o 
55  31-4 

57  20.2 

59  06.  2 

60  48.  6 
62  27.  I 

64  00.3 

65  28.0 

66  48.  I 

68  00.  o 

69  01.  7 

69  52.  o 

70  29.4 
70  52.  2 


18= 


Alt.      I    Az. 


71     o.  o 


69.  o 

70-5 
71.9 

73-3 
74-7 

76.  I 

77-5 
78.9 
80.3 
81.6 
83.0 

84.4 
85.8 
87.2 
88.6 

90.  I 

91.  6 

93-1 
94-6 

96.  2 
97-9 
99-7 
loi.  5 

103.4 
fo5.  4 

107-5 
109.  8 
112.  2 
114.  8 

117.  6 
120.  7 
124.  o 
127.  6 

131- 7 
136.2 

141.  I 
146.5 
152.3 
158.7 
165.6 
172.7 


o  44. 
2  45- 
4  39- 


634-8 
8  30.9 

10  27.  9 
12  25.7 
14  24.  o 
16  23.  o 

18  22.  5 
20  22. 3 

22  22. 9 
24  23.6 
26  24.  5 
28  25.7 
30  27.0 
32  28.4 

34  29.  7 
36  30.  9 

38  31.9 
40  32.  6 
42  32.9 
44  32-6 

46  31-  5 
48  29.  8 
50  26.  9 
52  22. 8 
54  16.  8 
56  09.4 


57  59- 
59  47- 
61  31. 

63  II. 

64  46.  4 
66  16.  I 


67  38- 

68  52. 

69  56- 

70  49. 

71  28. 

71  51- 


180.  o  I  72     0.0 


19= 


Alt. 


o         /  o 


68.2 
69.7 
71.  I 

72.5 
73-9 

75-3 
76.7 

78.0 

79-4 
80.7 
82.  I 

83-5 
84.9 
86.2 
87.6 
89.1 
90.  6 

92.  I 
93-6 
95-2 
96.8 

98.5 
100.3 

102.  2 
104.  2 
106.  3 
108.  5 
no.  9 
113- 4 

116.  2 

119- 3 
122.  6 
126.  2 
130-3 
134-7 

139-7 
145-2 
151.  2 
157.8 
164.9 

172-3 


I  28.6 
3  21.4 
5  15- 1 
7  09.9 

9  05-4 

11  01.  9 

12  59.2 
14  57-1 
16  55-7 
18  55-0 
20  54.  7 

22  54.8 

24  55-3 
26  56.  I 
28  57.2 
30  58-  4 
32  59-7 

35  01. 1 
37  12.3 
39  03-  5 
41  04.3 
43  05.0 
45  05.0 

47  04-  5 
49  03. 2 

51  01.  I 

52  57-6 
54  52-  9 
56  46-  4 

58  37-  7 
60  26.  6 

62  12.3 

63  54-2 
65  31-7 

67  03-5 

68  28.  3 

69  44-  7 

70  51.  I 

71  45-7 

72  26.3 

72  51-5 


Az. 


Hour 
Angle. 


180.  o  I  73    0.0 


67.4 
68.9 

70-3 

71.7 

73-1 

74-4 
75-8 
77.1 

78.5 
79.8 
81.2 

82.5 
83-9 

85-3 
86.7 

88.1 
89-5 

91.  o 

92.5 
94.1 

95-7 
97-4 
99.1 

101.  o 

102.  9 
105.0 
107.  2 
109.5 
112.  o 

114- 7 
117.  8 
121.  o 
124.  6 
128.  7 
^33- '^ 

138.2 
143-8 
150.  o 
156.8 
164.  2 
172.  o 


180.  o 


h.  m. 


6  50 
40 
30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


0    00 


In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azmiuths  are  reckoned  from  North  to  East^ 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  ^^  est. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azunuths  are  reckonedfrom  boutU  to  Hast, 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  west. 
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Hour 
Angle. 


h.  m. 


7     10 

7  00 
6  50 
40 
30 
20 
10 

6  00 
5  50 
40 
30 
30 
10 

5  00 
4  50 
40 
30 
30 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
30 
10 

2  00 
1  50 
40 
30 
30 
10 

1  00 
0  50 
40 
30 
30 
10 


0     00 


30° 


Alt. 


Az. 


o  / 


o  14.7 

2  05.4 

3  57-5 
5  50-6 
7  44-8 
9  39-8 

II  35-8 
13  32-6 

15  3°-  I 
17  28.3 

19  27.  2 
21  26.  5 

23  26.4 
25  26.  6 
27  27.  2 
29  28. 1 
31  29.2 
33  30.  5 

35  31-9 
37  35-2 
39  34.  4 
41  35-5 
43  36.  3 
45  36-  8 


47  36.  6 
49  36.  o 
51  34-4 
53  31-7 
55  27.8 
57  22.4 


59  14. 

61  05. 

62  52. 
64  36. 

66  15. 

67  49. 


69  17.  o 

70  36.  2 

71  44-9 

72  41.7 

73  24.  5 
73  51-0 


21° 


Alt. 


74     0.0 


65.  2 
66.6 
68.  I 

69- 5 
70.9 

72-3 

73-6 
74-9 
76-3 
77.6 
78.9 
80.3 

8r.  6 

83.0 

84.3 

85-7 
87.  I 

88.5 

90.  o 

91-5 
93- o 
94.  6 
96.  2 

,97-9 

99-7 
loi.  6 
103.  6 
105.8 
108.  I 
no.  s 

113.  2 
116.  2 

119-4 
123.0 
127.  o 

131-5 

136.  6 
142.  2 
148.6 
155-6 
163-3 
171- 5 


180.  o 


52.1 

42.  2 

33-6 
26.  I 
19.  6 
10  14.  2 

12  09.  6 
14  05.  8 
16  02.  9 

18  00.  7 

19  59.  2 
21  58.2 

23  57-7 
25  57-6 
27  57-9 
29  58-  7 
31  59-6 
34  00.  7 

36  02.  I 
38  03.  5 
40  04.  7 
42  06.  o 
44  06.  9 
46  07.  7 

48  07.  9 
50  07.  7 
52  06.  7 
54  04.  8 

56  01.  7 

57  57-4 

59  51-0 


61 


42.9 


63  31-  5 

65  17.  2 

66  58.6 
68  35-  I 

70  04.  8 

71  26.  7 

72  38.  I 

73  37-7 

74  22.5 

74.  50-  5 


Az. 


64.4 
65.8 

67-3 
68.7 

70.  o 


32° 


Alt. 


75     °° 


71.4 

72.8 
74.  I 

75-4 
76.7 
78.0 
79-3 

80.  7 

82.0 

83-4 

84.7 
86.1 

87-5 

88.9 
90.4 
91.9 

93-4 
95- o 
96.7 

98.5 
100.3 

102.  3 

104.  4 

106.  6 

log.  o 

III.  6 
114.  6 

117- 7 
121. 3 

125.  2 

129.7 

134.8 
140.  6 
147-  I 
154-4 
162.  4 
171.  o 


I  So.  o 


I  29.  6 
3  18.8 
5  09- 6 

7  OI-4 

8  54-4 
10  48.  2 

12  43. 2 
14  38-  9 
16  35-5 
18  32.8 
20  30.  9 
22  29.  5 

24  28.  6 
26  28.  3 
28  28.3 
30  28.  9 
32  29.  6 
34  30-  6 

36  31.8 
38  33-  I 
40  34-  4 
42  35-  7 
44  36.  9 
46  37.9 

48  38.  4 
50  38.  6 
52  38.  2 
54  36.  9 
56  34-  7 
58  31-2 

60  26.  I 
62   19.  I 

64  09.  5 

65  57-0 
67  40.4 

69  19.  2 

70  51-7 

72  16.  5' 

73  30-9 

74  33-  2 

75  20.3 
75  49-9 


Az. 


23= 


34= 


Alt. 


63.6 
65.  o 
66.5 
67.8 
69.  2 

70-5 

71-9 
73-2 

74- S 
75-8 

77.  I 
78.4 

79-8 
81.  I 
82.4 

83-7 
85-1 
86.4 

87.8 
89.2 
90.  7 
92.  2 
93-8 
95-  5 

97-2 
99.0 
100.  9 
103.0 
105.  I 
107.4 

no.  o 
112.  9 
116.  o 

119- 5 
123.4 

127.9 

132.9 

138.8 
145-  4 
153-0 
161.  4 

170-5 


"r 


76     o.  o  jiSo.  o 


o  19.  6 


07.0 

55-5 
45-6 
36.6 
29. 1 


II  22. 2 

13  16.  6 
15  II. 8 
17  07.9 
19  04.  6 
21  02.  3 

23  00.  4 

24  59-  2 
26  58.4 
28  58.  2 

30  58-3 
32  59- o 
34  59-  7 

37  00.9 
39  02.0 
41  03.  5 
43  04.  7 
45  06.  I 
47  07.  2 

49  08.  I 
SI  08.  6 
53  08.  8 
55  07.9 
57  06.  6 
59  03.  9 

61  00.  I 

62  54.0 
64  46.  2 

66  35.4 
68  21.  I 

70  01.  9 

71  37-4 

73  04.  7 

74  22.9 

75  27.7 

76  17.8 
76  49.  2 


Az. 


77     o.  o 


61.  4 

62.8 
64-3 

65- 7 
67.  o 

68.4 

69.7 

71.  I 
72.4 

73-  7 

74-9 
76.  2 

77-5 

78.8 
80.  I 
81.4 
82.  7 
84.0 
85-4 

86.7 

88. 

89. 

91. 

92. 

94- 


95-8 
97-6 
99-4 

lOI.  4 

103-5 
105.8 

108.3 
III.  I 
114.  I 

"7-5 
121.  4 

125.8 

130.9 
136.8 
143.6 

151- 3 
160.  2 
169.9 


Alt. 


o  / 


Az. 


180.  o 


o  57-8 

2  44-4 
4  32.2 
6  21.  5 
8  II. 9 

10  03.  6 

11  56.2 

13  49-9 
15  44-5 
17  40.  o 

19  36.2 
21  33-4 
23  31-0 

25  29.4 
27  28.3 
29  27.  6 
31  27.5 
33  27.9 
35  28.4 


60.  6 

62.  I 

63-5 
64.9 

66.2 
67.6 
68.9 

70.  2 

71-5 
72.8 
74.0 

75-3 
76.6 

77-9 
79.2 
80.4 
81.7 
83.0 
84-3 


37  29.3 

85.6 

39  30.  4 

87.0 

41  31-7 

88.4 

43  33-  I 

89.8 

45  34-  3 

91-3 

47  35-6 

92.9 

49  36.  7 
51  37-5 
53  38. o 
55  37-9 
57  37-0 
59  35-  2 

61  32.3 
63  27.6 
65  21.  2 

67  12. 7 

68  59.9 

70  43-  5 

72  21.  4 

73  52-0 

75  13-4 

76  22.  o 

77  14-8 
77  48.  5 


o.  o 


94-5 
96.  2 
98.0 

99-9 
102.  o 
104.  2 

106.  6 

109.  2 

112.  2 

115-5 

"9-3 
123.6 

128.  7 
134-6 
141.5 
149  6 
158.8 
169.  I 


180.  o 


Hour 
Angle. 


h.  m. 


7    10 


00 
50 
40 
30 
30 
10 

00 
50 
40 
30 
30 
10 


5  00 
4  50 
40 
30 
30 
10 


00 
50 
40 
30 
30 
10 


3  00 
3  50 
40 
30 
30 
10 

3  00 
1  50 
40 
30 
30 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabidated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2'^ 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0               / 

0 

h.  m. 

6    00 

o  oo.  o 

90.  0 

6    00 

5    50 

2    OI.  4 

91.4 

I  26.  0 

92-3 

0  50.  8 

93-1 

0  15-4 

93-9 

5    50 

40 

4  02.  6 

92.9 

3  27.  2 

93-7 

2  51.8 

94-6 

2  16.  4 

95-4 

I  40.9 

96.  2 

40 

30 

6  03.7 

94.4 

5  28.2 

95-2 

4  52-6 

96.  0 

4  17-0 

96.8 

3  41-3 

97-6 

30 

20 

8  04.6 

95-9 

7  28.9 

96.7 

6  53-2 

97-5 

6  17-3 

98-3 

5  41-4 

99-1 

20 

10 

10  05.  I 

97-4 

9  29.  2 

98.2 

8  53-2 

99.0 

8  17. 1 

99-8 

7  40.9 

100.  6 

10 

5    00 

12  05.  2 

99.0 

II  29. 1 

99.8 

10  52.8 

TOO.  6 

10  16.  4 

lOI.  4 

9  39-9 

102.  2 

5    00 

4    50 

14  04.  8 

100.  5 

13  .28.  4 

loi.  3 

12  51.8 

102.  I 

12  15.0 

I02.  9 

II  38.  I 

103.7 

4    50 

40 

16  03.  9 

102.  I 

15  27.  I 

102.  9 

14  50.  I 

103-7 

14  12.9 

104.  5 

13  36-  6 

105-3 

40 

30 

18  02.  I 

103-7 

17  24.  9 

104.  5 

16  47.  4 

105.3 

16  09.  9 

106.  I 

15  32-  2 

106.  9 

30 

20 

19  59.  6 

105-3 

19  22.  0 

106.  2 

18  44.  I 

107.  0 

18  06.  0 

107.8 

17  27.7 

108.6 

20 

10 

21  56.  2 

107.  0 

21  17.9 

107.9 

20  39.  6 

108.7 

20  00.  9 

109.5 

19  22.  2 

no.  3 

10 

4    00 

23  51-6 

108.  8 

23  12.9 

109.  6 

22  34.0 

no.  4 

21  54.7 

III.  2 

21  15-3 

112.  0 

4    00 

3    50 

25  45-9 

no.  6 

25  06.  6 

III.  4 

25  27.0 

112.  2 

24  47.  2 

113-0 

24  07.  I 

113.  8 

3    50 

40 

27  38.  9 

112.  4 

26  58.  9 

113-2 

26  18.7 

114.  0 

25  38.  I 

114.9 

24  57-3 

115- 7 

40 

30 

29  30-  3 

1 14- 3 

28  49.  7 

115.  I 

28  08.  6 

115- 9 

27  27.3 

116.  8 

26  45-  7 

117.  6 

30 

20 

31  20.  I 

116.  3 

30  38.  6 

117.  I 

29  56.8 

117.  9 

29  14.7 

118.  8 

28  32.3 

119.  6 

20 

10 

S3  07-9 

118.  4 

32  25.  7 

X19.  2 

31  43-  I 

120.  0 

31  00.  I 

120.8 

30  16.8 

121.  6 

10 

3    00 

34  53-  6 

120.5 

34  10.  5 

121.  3 

33  27-0 

122.  I 

32  43-  I 

122.  9 

31,59-0 

123.7 

3    00 

2    50 

36  37- 0 

122.  7 

35  52-9 

123-5 

35  08.  5 

124.3 

34  23.  7 

125.  2 

33  38.  5 

126.  0 

2    50 

40 

38  17-8 

125.0 

37  32-7 

125.8 

36  47-  3 

126.  7 

36  01.  5 

127-5 

35  15-4 

128.3 

40 

30 

39  55-  7 

127- S 

39  09-6 

128.3 

38  23.  I 

129.  I 

37  36.  2 

129.9 

36  49.  0 

130.7 

30 

20 

41  30.4 

130.0 

40  43.  2 

130.8 

39  55-6 

131.  6 

39  07.  6 

132-4 

38  19.4 

133-2 

20 

10 

43  OI-  4 

132.7 

42  13-  I 

133-5 

41  24.4 

134-3 

40  35-  3 

135- I 

39  46.  0 

135-8 

10 

2    00 

44  28.  6 

135- 5 

43  39-0 

136.3 

42  49.  I 

137- I 

41  59.0 

137-8 

41  08.  5 

138.5 

2    00 

1    50 

45  51-3 

138- S 

45  00.  6 

139.2 

44  09.  6 

140.  0 

43  18.2 

140.7 

42  26.  6 

141.4 

1    50 

40 

47  09-4 

141.  6 

46  17.4 

142.3 

45  25-  I 

143.0 

44  32-5 

143-7 

43  09.  8 

144-3 

40 

30 

48  22.  0 

144.9 

47  28.9 

145-5 

46  35-  4 

146.  2 

45  41-  8 

146.8 

44  37-8 

147-5 

30 

20 

49  29.  I 

148.2 

48  34-  7 

148.9 

47  40-  I 

149-5 

46  45-  3 

150.  I 

45  50-3 

150.7 

20 

10 

SO  29.  6 

151-8 

49  34-  2 

152.4 

48  38.  5 

153-0 

47  42.  5 

153-5 

46  46.  7 

154.0 

10 

1    00 

51  23.6 

155-5 

50  27.0 

156.0 

49  30-  3 

156-5 

48  33-  5 

157-0 

47  36.  5 

157- S 

1    00 

0    50 

52  10.  2 

159- 3 

51  12.7 

159.8 

50  15-  I 

160.  2 

49  17-2 

160.  7 

48  19-  5 

161. 1 

0    50 

40 

52  49-  I 

163-  3 

51  50- 8 

163-7 

50  52-  3 

164.  0 

49  53-8 

164.4 

48  55-  2 

164.7 

40 

30 

53  19- 8 

167.4 

52  20.  8 

167.7 

51  21.7 

167.9 

50  22.  4 

168.2 

49  23-  3 

168.5 

30 

20 

53  42-  I 

171-5 

52  42-  5 

171-7 

51  42.9 

171.  9 

50  43-  3 

172.  I 

49  43-  7 

172.3 

20 

10 

53  55-  5 

175-8 

52  55-6 

175-9 

51  55-8 

175-9 

50  55-  8 

176.  0 

49  55-8 

176. 1 

10 

0    00 

54    0.0 

I  So.  0 

S3     0. 0 

180.  0 

52     0. 0 

180.  0 

51     0. 0 

I  So.  0 

50     0.  0 

180.  0 

i 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  W'est  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0 

/ 

0 

0       / 

0 

h. 

m. 

5 

40 

I  05.4 

97.0 

0  29.  9 

97-8 

5 

40 

30 

3  05- S 

98-5 

2  29.  8 

99-3 

I  54-  I 

100.  I 

I  18.2 

100.  9 

0  42.4 

loi.  7 

30 

20 

5  05-4 

100.  0 

4  29.4 

100.  8 

3  53 

3 

loi.  6 

3  17- I 

102.  4 

2  41.  0 

103.  2 

20 

10 

7  04.6 

loi.  5 

6  28.2 

102.3 

5  51 

9 

103.  I 

5  15-3 

103.9 

4  38.8 

104.  7 

10 

5 

00 

9  03- 0 

103.0 

8  26.5 

103.8 

7  49 

6 

104.  6 

7  12.7 

105.4 

6  35-  7 

106.  2 

5 

00 

4 

50 

II  01.  0 

104.  5 

10  23.  9 

105-  3 

9  46 

7 

106.  I 

9  09- 3 

106.  9 

8  31.8 

107.7 

4 

50 

40 

12  58.  I 

106.  I 

12  20.  5 

106.  9 

II  42 

8 

107.7 

II  04.  9 

108.5 

10  26.  9 

109.3 

40 

30 

14  54.  2 

107.7 

14  16.  I 

108.5 

13  37 

9 

109.3 

12  59.4 

no.  I 

12  20.  8 

no.  9 

30 

20 

16  49.  2 

109.4 

16  10.  6 

no.  2 

15  31 

7 

III.  0 

14  52-  7 

III.  8 

14  13.6 

112.  6 

20 

10 

18  43.  I 

III.  I 

18  03.8 

III.  9 

17  24 

4 

H2.  7 

16  44.  7 

113- 5 

16  04.  9 

114-  3 

10 

4 

00 

20  35.  6 

112.  8 

19  55-  7 

113.  6 

19  15 

5 

114.  4 

18  35-2 

115-2 

17  54-  7 

116.  0 

4 

00 

3 

50 

23  26.8 

114.  6 

22  46.  I 

115- 4 

21  05 

4 

116.  2 

20  24.  3 

117.  0 

19  43-  I 

117.  8 

3 

50 

40 

24  16.  2 

116.5 

23  34-  9 

117- 3 

22  53 

3 

118.  I 

22  II.  5 

118.  8 

21  29.  5 

119.  6 

40 

30 

26  03.  8 

118.  4 

25  21.8 

119.  2 

24  39 

5 

120.  0 

23  56-  8 

120.  7 

23   14.0 

121.  5 

30 

20 

27  49.  7 

120.  4 

27  06.  7 

121.  I 

26  23 

S 

121.  9 

25  40.  I 

122.  7 

24  56.  4 

123.4 

20 

10 

29  32-  3 

122.  4 

28  49.  5 

123.2 

28  05 

4 

124.  0 

27  21.  I 

124.7 

26  36.  5 

125.4 

10 

3 

00 

31  14-5 

134- S 

30  29.  7 

125-3 

29  44 

7 

126.  I 

28  59.4 

126.8 

28  13.9 

127-5 

3 

00 

3 

50 

32  53-  I 

126.  7 

32  07.5 

127.5 

31  21 

5 

128.3 

30  35-3 

129.  0 

29  48-  7 

129.7 

2 

50 

40 

34  29.  0 

129.  0 

33  42-3 

129.8 

32  55 

3 

130.6 

32  08.  0 

W^-3 

31  20.  6 

132.0 

40 

30 

36  01.  6 

131-4 

35  13-9 

132.2 

34  25 

9 

132.9 

33  37-6 

^33-  6 

32  49.  I 

134-3 

30 

20 

37  30.9 

133-9 

36  42.  0 

134.6 

35  52 

9 

135-4 

35  03- 6 

136.  I 

34  14-  I 

136.7 

20 

10 

38  56.  2 

136.5 

38  06.  4 

137-2 

37  16 

3 

137-9 

36  26.  0 

138.6 

35  35-3 

139.2 

10 

3 

00 

40  17.  8 

139.  2 

39  26.  7 

139-9 

38  35 

5 

140.  6 

37  44-0 

141-3 

36  52-4 

141-9 

2 

00 

1 

50 

41  34-  7 

142.  I 

40  42.  6 

142.7 

39  50 

3 

143-3 

38  57-8 

144.0 

38  05.  I 

144.6 

1 

50 

40 

42  46.  8 

145.0 

41  53-6 

145.6 

41  00 

2 

146.  2 

40  06.  6 

146.8 

39  12-9 

147.4 

40 

30 

43  53-8 

148.  I 

42  59-4 

148.6 

42  05 

0 

149.  2 

41   10.  5 

149-8 

40  15.  6 

150-3 

30 

20 

44  55-1 

151.2 

43  59-8 

151.  8 

43  04 

3 

152-3 

42  08.  7 

152.8 

41   13.0 

153-3 

20 

10 

45  50-4 

154-5 

44  54-2 

155-0 

43   57 

7 

155-5 

43  oi-  2 

156.  0 

42  04.  5 

156.4 

10 

1 

00 

46  39.  4 

157-9 

45  42-  I 

158.4 

44  44 

8 

158.8 

43  47-  4 

159.  2 

42  50.  0 

159.6 

1 

00 

0 

50 

47  21.5 

161.  4 

46  23.  4 

161.  8 

45  25 

4 

162.  2 

44  27.4 

162.5 

43  29-  I 

162.  9 

0 

50 

40 

47  56-  5 

165.  0 

46  57.  8 

165-  3 

45  59 

0 

165.6 

45  00.  2 

165.9 

44  01.  4 

166.  2 

40 

30 

48  24.  0 

168.7 

47  24-8 

168.9 

46  25 

6 

169.  2 

45  26.  3 

169.4 

44  27.0 

169.  6 

30 

20 

48  44.  0 

172.4 

47  44-4 

172.  6 

46  44 

6 

172.7 

45  44-9 

172.9 

44  45-  2 

173- I 

20 

10 

48  56.  0 

176.  2 

47   56-  I 

176.3 

46  56 

2 

176-3 

45  56-  2 

176.4 

44  56-  2 

176-5 

10 

0 

00 

49     0. 0 

180.  0 

48     0. 0 

180.  0 

47     0.0 

180.  0 

46     0. 0 

180.  0 

45    0-0 

180.  0 

0 

00 

In  North  decimation,  -n-hen  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  whcu  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabiilated  azimuths  are  reckoned  from  South  to  West. 
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1 

10° 

11° 

12° 

13° 

14^ 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

1 

h. 

1 
) 

\ 

[ 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

30 
20 
10 

0  06.  6 
2  04.8 
4  02.  I 

102.  5 
104.  0 

105- 5 

I  28.  5 
3  25.5 

104.7 
106.  2 

0  52-3 
2  48.8 

105- 5 
107.  0 

0  16.  I 
2  12.0 

106.3 
107.8 

I  35-2 

108.6 

5 

30 
20 
10 

5 
4 

00 
50 
40 
30 
20 
10 

s  58-7 

7  54-3 

9  48.8 

II  42.4 

13  34-  2 

IS  24.  9 

107.0 
108.5 
no.  I 
III. 7 

113-4 
115.  I 

5  21.5 
7  16.5 
9  10.5 

11  03.3 

12  54.  8 
14  44-8 

107.8 
109.3 
no.  9 
112.  5 
114.  I 
115-8 

4  44-3 
6  38.9 

8  32.2 
10  24.  4 
12  15.  2 
14  04.  5 

108.6 
no.  I 
III.  7 

113- 3 
114.  9 
116.  6 

4  07.  I 

6  01.  0 

7  53-8 

9  45-3 

II  35-5 
13  24-  I 

109.3 
1 10.  8 
112.  4 

114.  0 

115.  6 
117-3 

3  29.7 
5  23.1 

7  15-3 
9  06.  I 

10  55-  6 
12  43-4 

no.  I 
in.  6 
113-2 
114.  8 
116.  4 
118.  I 

5 
4 

00 
50 
40 
30 
20 
10 

4 
3 

1 

00 
50 
40 

30  : 

20 

10 

17  14.  I 

19  01.  6 

20  47.3 
22  30.  9 

24  12.  5 

25  51-7 

116.  8 
118.  6 
120.  4 
122.3 
124.  2 
126.  2 

16  33-2 
18  20.  0 

20  04.  8 

21  47.8 
23  28.4 
25  06.  6 

117- 5 

119- 3 
121. 1 

123.0 

124.9 
126.  9 

15  52.2 

17  38.3 
19  22. 2 

21  04.  4 

22  44.  I 
24  21.  6 

118.  3 

120.  I 

121.  9 
123.8 

125-7 

127.7 

15  II.  0 

16  56.3 
18  39-4 

20  20.6 

21  59.6 
23  35-9 

119.  0 

120.  8 
122.  6 

124-  5 
126.  4 
128.4 

14  29.  7 

16  14.  I 

17  56-5 
19  36.  8 

21  14.  8 

22  50.3 

119.  8 

121.  5 

123-3 
125.  2 
127.  I 
129.  I 

4 
3 

00 
50 
40 
30 
20 
10 

3 

00 
50 
40 
30 
20 
10 

27  28.  2 

29  02.  I 

30  32.9 

32  00.4 

33  24-3 

34  44-5 

128.3 

130-5 
132-7 
135-0 
137-4 
139-9 

26  42.3 

28  15.  2 

29  44.9 

31  II. 4 

32  34-4 

33  53- 5 

129.0 

131.  2 
133-4 
135-7 
138.  I 
140.  6 

25  56-  I 

27  28.  0 

28  56.8 

30  22.  2 

31  44.2 
33  02.3 

129.7 

131- 9 
134-  I 
136.4 

138.7 
141.  2 

25  09.  7 

26  40.  7 

28  08.  4 

29  32-9 

30  53-8 
32  10.9 

130.4 
132.6 
134.8 
137- I 
139-4 
141.  8 

24  23.  I 

25  53-0 

27  19-9 

28  43.  4 

30  03.  3 

31  19-4 

131-1 

133-2 

135-4 

137-7 
140.  0 

142.4 

3 
2 

00 
50 
40 
30 
20 
10 

2 

1      1 

00 
50 
40 
30 
20 
10 

36  00.5 

37  12.2 

38  18.9 

39  20.  7 

40  17.  2 

41  07.  7 

142.5 
145-2 
148.  0 
150.8 
153-8 
156.9 

35  08.  5 

36  19-  I 

37  24-9 

38  25.7 

39  21.  2 

40  II.  0 

143-  I 
145-8 
148.6 
151- 4 
154-3 
157-3 

34  16.3 

35  25.9 

36  30-  7 

37  30-  6 

38  25.2 

39  14-2 

143-7 
146.3 

149-  I 

151-9 

154-7 

157-7 

33  23.9 

34  32-5 

35  36.3 

36  35-3 

37  29.0 

38  17.  I 

144-3 
146.9 

149.6 
152.4 
155-2 
158.1 

32  31-3 

33  38.  8 

34  41-8 

35  39-8 

36  32.7 

37  19-9 

144.9 

147- 5 
150.  I 
152.8 
155-6 
158.5 

2 

1 

00 
50 
40 
30 
20 
10 

1 
0 

1 

00 
50 
40 
30 
20 
10 

41  52-5 

42  30-9 

43  02.  5 
43  27-  5 
43  45-  5 
43  56-  4 

160.  0 
163.2 
1O6.  5 
169.8 
173-2 
176-5 

40  54-9 

41  32-5 

42  03.6 

42  28.  2 
42  45-8 
42  56.5 

160.4 

163-5 
i66.  7 

170.  0 

173-3 
176.6 

39  57-3 

40  34-  2 

41  04.  7 
41  28.  9 
41  46.  I 
41  56-  5 

160.  7 
163.8 
167.  0 
170.  2 

173-5 
176.7 

38  59-  5 

39  35-9 

40  05.  8 
40  29.  6 
40  46. 4 
40  56.  6 

161.  I 
164.  I 
167.  2 
170.4 
173-6 
176.8 

38  01.  7 

38  37-3 

39  06.8 

39  29-  9 
39  46.  7 
39  56.  7 

161.  4 

164.4 

167-5 
170.  6 

173-7 
176.8 

1 

0 

00 
50 
40 
30 
20 
10 

0 

00 

44     0.  0 

180.  0 

43     0.0 

180.  0 

42     0. 0 

180.  0 

1 
41     0.  0    180.  0 

40    0.  0   180.  0 

0 

00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian^  *JbA  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


4 
3 


3 
2 


5    10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


15° 


Alt. 


Az. 


o  S8-S 

2    52.4 

4  45-1 

6  36.7 

8  26.9 

10  15.  7 

12  02.  8 

13  48.  2 
IS  31-8 

17  13-4 

18  52.8 
20  29.  9 

22  04.  5 

23  36-3 

25  05-3 

26  31.  I 

27  53-7 

29  12.  5 

30  27.  6 


31  38. 

32  44- 

33  47- 

34  44- 

35  36. 

36  22.  8 

37  03-  8 

37  38-8 

38  07.  8 
38  3°-  6 
38  46.  9 
38  56.  8 


109.4 

no.  9 

112.  4 
114.  o 
115-6 

117.  2 

118.  8 

120.5 
122.3 
124. 1 
125.9 
127.8 
129.  8 

131.  8 

133-9 
136.  I 

138.3 
140.  6 
143.0 

145- 4 
148.  o 
150.6 

153-3 
156.  o 

158.9 

i6i.8 
164.7 
167.7 
170.7 
173- 8 
176.9 


16° 


Alt. 


Az. 


39     o-o 


o  21.  7 


4 
5 
7 
9 
II 


15- 
07- 
58. 
47- 
35- 
22.  o 


[80. 


13  06.  6 

121. 3 

14  49-  3 
16  30.  I 
18  08.  7 

123.0 
124.8 
126.  6 

19  44-8 
21  18.5 

128.5 
130-5 

no.  2 

III.  7 

113.  2 

114.  8 
116.  3 
117.9 
119.  6 


17^ 


Alt. 


22  49.  4 

24  17-4 

25  42.  2 

27  03.8 

28  21.6 

29  35-7 

30  45-  7 

31  51-3 

32  52-5 

33  48.  6 

34  39-  8 

35  25-6 

36  05.  8 

36  40-  3 

37  08.  8 
37  31-0 
37  47-  I 
37  56.8 


?8     o.  o 


132-5 
134.6 

136-7 
138.9 
141.  2 
143.6 

146.  o 
148.5 
151.  I 
153-8 
156-5 
159-3 

162.  I 
165.0 
167.9 
170.9 
173-9 

177-  O 


180.  O 


I  37-6 
3  29-  I 
5  19-3 

7  08.1 

8  55-4 
10  41.  o 

12  24.  9 

14  06.  8 

15  46.  7 

17  24.2 

18  59.6 
20  32.4 

22  02.  3 

23  29.  2 

24  53-  I 

26  13.  7 

27  30-  6 

28  43-  7 


Az. 


29  52. 

30  57- 

31  57' 

32  52- 

33  43' 

34  28, 


35  07-8 

35  41-8 

36  09.  7 
36  31.6 

36  47-3 
36  56.  8 


37 


o.  o 


112.  5 
114.  o 

115- 5 
117. 1 
118.  7 
120.3 

122.  o 

123-7 

125-5 

127-3 
129.  2 

131-2 


IS'^ 


Alt. 


Az. 


'^33- 
135- 
137- 
139- 


141.  8 
144.  I 

146.5 
149.0 
151.  6 
154-2 
156.9 
159.6 

162.  4 

165-3 
168.2 
171.  I 
174.0 
177.  o 


o    /      o 


180.  O 


1  00.  2 

2  51.  O 

4  40-5 
6  28.7 

8  15.  I 

10  00.  O 

11  43.0 
13  24. 1 

15  03- 1 

16  39.8 

18  14.  2 

19  45-  9 

21  15.0 

22  40.  9 

24  03.  9 

25  23.4 

26  39.4 

27  51-5 

28  59.6 

30  03-  4 

31  02. 6 

31  57-1 

32  46.  6 

33  30-9 


34  09.  8 

34  43-  I 

35  IO-6 
35  32-1 
35  47-6 
35  56.8 


^^3-3 
114.  8 
116.  3 
117. 8 
119.  4 

121.  o 

122.  7 
124.4 
126.  2 
128.0 
129.9 
131.  8 

133-8 

135-9 
138.0 
140.  2 
142.4 
144.  7 

147.  I 

149-5 
152.  o 

154.6 

157-3 

159-9 

162.  7 

165-5 
168.4 
171.  2 
174.  I 


19= 


Alt. 


o.  o 


180.  o 


O  22.  8 
2  12.  9 

4  01.7 

5  49-1 
7  34-7 
9  18.8 

11  01.  o 

12  41.  2 

14  19-3 

15  55-2 

17  28.6 

18  59.4 

20  27,  5 

21  52.6 

23  14-  5 

24  33- I 

25  48.  o 

26  59.  2 

28  06.  3 

29  og.  2 

30  07.6 

31  01.  2 

31  49-9 

32  33- (> 

33  II- 7 

33  44-5 

34  II- 4 
34  32-7 
34  47-  8 
34  57-  o 


Az. 


114.  o 

115- 5 

117.  o 

118.  6 

120.  2 

121.  8 

123-5 

125.  2 

126.  9 
128.  7 
130.6 
132-5 

134-5 
136.5 
138.6 
140.  8 
143-0 
145-3 


35     0-0 


147. 

150. 
152, 

155- 
157 


Hour 
Angle. 


h.  m. 


5    10 


160.3 


163.0 

165.7 
168.6 

171-4 
174.2 
177. 1 


180.  o 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  \\est. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  tha  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


3 
3 


2 
1 


4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 


1 
0 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


0     00 


20= 


Alt. 


I  34-7 

3    22.  8 

5  09-3 

6  54-3 
8  37-7 

10  i8.  9 

11  58.4 

13  35-  5 

15  10.  5 

16  42.  9 

18  12.  9 

19  39-  9 

21  04.  I 

22  25.  o 

23  42.  6 

24  56-  S 

26  06.  8 

27  12.  9 

28  14.  9 

29  12.  4 

30  05-  3 

30  53-  I 

31  36.2 

32  13.  6 

32  45-8 

33  12.  2 
33  33-  I 
33  48-  o 
33  57-  I 


o.  o 


Az. 


116.  3 

117.  8 

119-3 
120.  9 
122.5 

124.  2 

125- 9 
127.  6 

129.4 

131-3 
133-2 

135- I 

137- I 
139.2 

141-3 
143-  5 
145-8 

148.  I 

150-5 
152.9 

155-  4 
158.0 
160.  6 

163-  3 
166.  o 
168.8 

171-  5 
174.4 
177.2 


21= 


180. 


Alt. 


Az. 


o  56.  6 

2  43-9 
4  29.  8 

6  13.8 

7  56-2 

9  36-7 

11  15-3 

12  51.6 

14  25.6 

15  57-  I 

17  26.  I 

18  52.  2 

20  15- 3 

21  35-3 

22  51.  9 

24  04.  9 

25  14.  2 

26  19.  4 

27  20.  5 

28  17.  2 

29  09.  2 

29  56-3 

30  38.  6 

31  15-5 

31  47-  I 

32  13-  I 
32  33-  6 
32  48-  2 
32  57-  I 


22= 


117.  I 

118.  6 

120.  I 

121.  7 

123-3 

124.9 
126.  6 
128.3 
130.  I 
132.0 

133-9 

135-8 
137-8 
139.8 

141-9 
144.  I 

146.3 

148.6 
151.  o 
133-  4 
155-  9 
158.4 
161.  o 

163.  6 
166.3 
169.  o 

171-7 
174-  5 
177.2 


o     33 


o.  o 


Alt. 


iSo.  o 


o  18.  5 

2  05.0 

3  50-1 
5  33-3 

7  14.8 

8  54-5 
10  32.  X 

12  07.  5 

13  40-  6 

15  II-  2 

16  39.  2 

18  04.  4 

19  26.  5 

20  45-  5 

22  01.  I 

23  13-  2 

24  21.  5 

25  25-9 

26  26.  o 

27  21.  8 

28  13.  2 

28  59.  4 

29  41.  o 

30  17-3 

30  48.  4 

31  13-9 
31  34-  o 

31  48.4 

31  57-  I 


Az. 


23= 


117- 9 
119- 3 
120.  8 
122.  4 

124.  o 

125.  6 

127-3 
129.  o 

130.8 

132.6 

134-5 

136.4 

138.4 
140.4 
142.  5 
144.  7 
146.9 

149.  I 
151- 4 
153-8 

156-3 
158.8 
161.  3 

163.  9 
166.5 
169.  2 
171.  8 
174.6 
177-3 


o.  o 


tSo.  o 


Alt. 


o  / 


Az. 


I  26.  I 

3  IO-2 

4  52-7 
6  33-4 

8  12.  I 

9  48.8 

11  23.3 

12  55-  5 

14  25.  2 

15  52-  2 

17  16.4 

18  37.6 

19  55-  6 

21  10.  2 

22  21.  4 

23  28.  7 

24  32-  2 

25  31-5 

26  26.  4 

27  16.  8 

28  02.  5 

28  43-  3 

29  19.  I 

29  49.  6 

30  14.  8 

30  34-  5 
30  48.  6 

30  57-  2 


24= 


Alt. 


120. 1 
121.  6 
123.  I 
124-7 

126.3 

128.0 

129-7 
131- 5 
133-3 
135- I 

137-0 
139-0 
141.  o 

143-  I 
145-2 
147.4 

149.6 
151-9 

154-3 
156-7 
m9-  I 
161.  6 

164.  I 
166.  7 
169.3 
172.  o 

174-7 
177-3 


Az. 


47.  I  !i2o.  8 
122.3 
123.8 
125-4 


2  30.4 

4  12.  I 

5  51-8 


71        0.0      180.  O 


7  29- 

9  05- 

10  39. 

12  10. 

13  39- 

15  05-  I 

16  28.3 

17  48-4 

19  05-  5 

20  19.  2 

21  29.  4 

22  35.8 

23  38-  4 

24  36.  7 

25  30-  9 

26  20.  6 

27  05-  5 

27  45-  7 

28  20.  8 

28  50.  8 
15.6 
35.  o 

29  48.  8 
!0  57-  2 


127. 
128. 
130. 
132. 

133' 


o 

7 
4 
I 

9 
135-8 


137' 

139' 
141, 

143' 
145 
147' 

150. 
152- 
154- 
157 
159- 


29 
29 


o.  o 


161.  9 

164.4 
166.  9 

169-5 
172.  I 

174.8 

177-4 


Hour 
Angle. 


h.  m. 


180.  o 


50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination  when  the  star  is  rising  or  Ea.st  of  the  meridian,  the  tabulated  azimuths  are  Teckoned  from  North  to  East; 
and  when  the  star  is  settint;  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  liast, 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


378  LATITUDE  37°.     DECIvI NATION  SAME  NAME)  AS  I.ATITUDE. 


Hour 
Angle. 


h.  m. 


6    10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4:  50 
40 
30 
30 
10 

4  00 
3  50 
40 
30 
20 
10 


3 
2 


2 
1 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


Alt. 


oo.  o 

59-8 
59-5 
59- o 
58.3 

57-2 


II  55-8 
13  53-  8 
15  51-  I 
17  47-8 
19  43.  6 
21  38.4 

23  32-  I 
25  24.  6 
27   15-8 

29  05-  4 

30  53-  2 
32  39-  2 

34  23.0 

36  04.  4 

37  43-  I 

39  19-0 

40  51.6 

42  20.  5 

43  45-6 

45  06.  2 

46  22.  2 

47  32-  8 

48  37-  9 

49  36-  6 

50  28.  9 

51  14.0 

51  51-6 

52  21.3 

52  42.  7 
52  55-  7 


Az. 


53 


o.  o 


90.  o 

91-5 

93- o 
94-5 
96.  I 
97.6 

99.2 
100.  8 
102.  4 
104.  o 

105- 7 
107.4 

109.  2 

111.  o 

112.  9 
114.  8 
116.  8 
118.  9 

121.  I 

123-3 
125-7 
128.  I 

130-7 
133-4 

136.2 

139-  I 
142.  2 

145-5 
148.8 

152-4 

156.  o 
159.8 

163-7 
167.7 
171.  7 
175-8 


Alt. 


180.  o 


o  36.  I 

2  35-9 
4  35-7 
6  35-3 
8  34-7 
10  33-  9 

12  32.  6 
14  30.  9 
16  28.  6 
18  25.6 
20  21.  8 
22  17.  I 

24  II.  4 

26  04.  5 

27  56.  2 
29  46.  6 
31  35-2 
33  21-9 

35  06.  6 

36  48.  9 
38  28.  6 

40  05.  4 

41  39-  I 

43  09-  2 

44  35-  5 

45  57-3 

47  14-3 

48  26.  2 

49  32-  4 

50  32-4 

51  25.5 

52  II- 6 

52  50-  I 

53  20.  5 
53  42-  3 
53  55-  6 


Az. 


54    0.0 


89.  2 
90.7 
92.  2 

93-7 
95-3 
96.8 

98.4 

00.  o 

01.  6 

03-  2 
04.9 
06.6 

08.4 
10.  2 
12.  I 
14.  o 
16.  o 

18. 1 


20. 

22. 
24. 
27. 
29. 


3 
5 
9 
3 

9 
2.6 


35-4 
38-4 

41-5 
44-8 
48.  2 
51.8 

55-5 
59-4 

63-3 
67.4 

71-5 

75-7 


2° 


Alt. 


12.3 
12.  o 

II. 9 
II- 5 

II.  o 


180.  o 


II   10.  2 

13  09-3 
15  07-8 

17  05-9 

19  03.  I 

20  59.  8 

22  55.  6 

24  50.4 
26  44.  I 
28  36.  4 
30  27.4 
32  16.  8 

34  04.  2 

35  49-  8 
37  33- o 

39  13-7 

40  51.  6 

42  26.  4 

43  57-6 

45  25.0 

46  48.  I 

48  06.  3 

49  19-  4 

50  26.  7 

51  27.9 

52  22.  I 

53  09-  2 

53  48.  5 

54  19-  5 
54  41-  9 
54  55-4 


Az. 


55    0.0 


88-4 
89.9 
91.4 
92.9 

94-5 
96.  o 

97-5 

99-  I 

1 00.  7 

102.3 

104.  o 

105-7 

107- 5 
109.3 

III.  2 

113.  I 

115.  I 

117.  2 

119-4 
121.  6 
124.  o 
126.5 
129.  I 
131-8 

134-6 
137-6 
140.  8 
144.  I 

147-5 
151.  2 

154-9 
158.9 
162.  9 
167.  I 

171-3 
175-6 


Alt. 


48 
48 


3 

5  47 

7  47 

9  47 

II  46 


180.  o 


13  45 
15  44 
17  42 

19  40 
21 

27. 


37 
33 


25  29 
27  23 
29  16 

31  07 

32  58 
34  46 

36  32 
58  16 

39  58 
41  37 

43  13 

44  45 

46  14 

47  38 

48  57 

50  12 

51  20 

52  23 

53  18 

54  06 

54  46 

55  18 
55  41 
55  55 


Az. 


Alt. 


87.6 

89.  I 

90.  6 
92.  I 

93-7 
95-2 

96-7 

98-3 

99.9 

loi.  5 

103.  2 

104.9 

106.  7 
108.5 
no.  4 
112.  3 

114- 3 
116.  4 

118.  5 
120.  8 
123.  I 
125.  6 
128.  2 
130.9 

133-8 
136.8 
140.  o 

143-3 
146.8 

150-5 

154-4 
158.4 
162.5 
166.  7 
171.  I 

175-5 


56    0.0 


180.  o 


o  24.9 

2  24.  4 

4  24-  I 

6  23.  9 

8  23.6 

10  23.3 

12  22. 9 

14  22.  2 
16  21.  2 
18  19.  7 
20  17.  8 
22  15.  2 
24  II.  8 

26  07.  5 

28  02.  2 

29  55-8 
31  48.  I 

33  38-  9 
35  28.0 


37  15-2 

39  00.  2 

40  42.  8 

42  22.  7 

43  59-  7 
45  33-  2 


47  03.  o 

48  28.  5 

49  49-  2 

51  04-  8 

52  14-  6 

53  18-  I 

54  14-  7 

55  03-  9 

55  44-  9 

56  17-4 
56  41.  o 

56  55-  2 


57     0.0 


Az. 


85-3 

86.8 
88.3 
89.8 

91-3 
92.8 

94-3 

95-9 

97-5 

99-  I 

100.  7 

102.  4 

104.  I 

105.8 
107.  6 

109-5 
III.  4 

113- 4 

115- 5 

117.  6 

119-9 
122.  2 

124.  7 

127-3 
130.  I 

132.9 

135-9 
139.2 
142.  6 
146.  I 
149.9 

153-8 

157-9 
162.  I 

166.  4 

170.9 

175-4 


180.  o 


Hour 
Angle. 


Ii.  mu 


6     10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
3  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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and  when  the  star  is  setting  or  W' 
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!-■ 

'/ 

i 

t-' 

10° 

11° 

13° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

0 

h.  m. 

0             / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

h.  m. 

6     40 
30 
20 

o  06.3 

2    03.6 

77.6 
79.0 

0  43.0 
2  39-9 

76.8 
78.2 

I  19.  6 
3  16-2 

76.  0 

77-4 

0  00.  9 

1  56.  2 

3  52-4 

73-7 
75-2 
76.6 

0  37-9 

2  32-8 
4  28.6 

72-9 

74-3 
75-8 

6    40 
30 
20 

10 

4  01.  5 

80.  5 

4  37-5 

79-7 

5  13-4 

78.9 

5  49-3 

78.1 

6  25.  I 

77-3 

10 

6    00 
5    50 
40 
30 
20 
10 

5  59-9 

7  58.8 

9  57-9 
II  57-4 
13  57- 0 
15  56.8 

82.0 
83-5 
84.9 
86.4 
87.9 

89.4 

635-6 
8  34-2 
10  33-3 
12  32-5 
14  32.  I 
16  31.  8 

81.2 
82.  7 
84.  I 
85.6 
87.1 
88.6 

7  11-3 
9  09.  6 
II  08.  4 
13  07-  6 
15  07-0 
17  06.  6 

80.4 
81.8 

83- 3 
84.7 
86.2 
87.7 

7  46.8 
9  44-9 

II  43-  5 
13  42.  4 

15  41-7 
17  41-  I 

79-6 
81.0 
82.5 

83- 9 
85-4 
86.8 

8  22.3 
10  20.  I 
12  18.3 
14  VJ.  I 

16  16.  2 
18  15.6 

78.7 
80.  I 
81.6 
83.0 
84-5 
85-9 

6    00 
5    50 
40 
30 
20 
10 

5    00 
4    50 

17  56-6 
19  56-4 

90.9 
92.4 

18  31.6 
20  31.4 

90.  I 

91.  6 

19  06.  4 
21  06.  2 

89.  2 
90.7 

19  40.  9 
21  40.  6 

88.3 
89.8 

20  15.  I 
22  14.  9 

87.4 
88.9 

5    00 
4    50 

40 

21  55-9 

94.0 

22  31.  I 

93-1 

23  OS-  9 

92.  2 

23  40.  4 

91-3 

24  14.  6 

90.4 

40 

30 

23  55-3 

95-5 

24  30-  5 

94.  6 

25  05-  5 

93-7 

25  40.  I 

92.8 

26  14.  4 

91.9 

30 

20 
10 

25  54-4 
27  52-9 

97.2 
98.8 

26  29.  9 
28  28.  8 

96-3 
97-9 

27  05-0 
29  04.  0 

95-3 
96.9 

27  39-  7 
29  38.  9 

94.4 
96.  0 

28  14.  I 
30  13- 5 

93-5 
95-1 

20 
10 

4    00 

29  51- I 

100.  5 

30  27.  I 

99.6 

31  02.7 

98.6 

31  37-9 

97-7 

32  12.  7 

96.7 

4    00 

3    50 

31  48.7 

102.  2 

32  24.  9 

101.3 

33  oo-  8 

100.3 

33  36.  4 

99.4 

34  II- 4 

98.4 

3    50 

40 

33  45-  2 

104.  0 

34  22.0 

103.  I 

34  58.  4 

102.  I 

35  34.  3 

lOI.  I 

36  09.7 

100.  I 

40 

30 
20 
10 

35  41- 0 
37  35-6 
39  28.9 

105.9 
107.8 
109.  8 

36  18.  4 

38  13- 5 
40  07.  5 

104.9 
106.8 
108.8 

36  55- I 
38  50-  9 
40  45-  5 

103.9 
105.8 
107.8 

37  31-5 
39  27.7 
41  23.0 

102.  9 
104.  8 
106.  8 

38  07.  2 

40  04.  I 

41  59-9 

lor.  9 
103.8 
105.8 

30 
20 
10 

3    00 

41  20.  9 

III.  9 

42  00.  2 

no.  9 

42  38.  9 

109.9 

43  17-0 

108.8 

43  54-6 

107.8 

3    00 

2    50 

43  II- 2 

114.  2 

43  51-2 

113.  I 

44  3°-  7 

112.  I 

45  09-  5 

III.  0 

45  48.  0 

109.9 

2    50 

40 
30 

44  59-  S 
46  45-  5 

116.  5 
119.  0 

45  40.  4 
47  27.6 

IIS- 4 
117.  9 

46  20.  8 
48  08.  9 

114.  4 
116.  8 

47  00.  6 

48  49.  8 

113-3 
IIS- 7 

47  39-  8 
49  29-  9 

112.  2 
114.  6 

40 
30 

20 

48  29.  0 

121.  6 

49  12.  I 

120.  s 

49  54-  6 

119- 4 

50  36-  4 

1 18.  3 

SI  17-6 

117. 1 

20 

10 

50  09.6 

124.4 

50  53-  9 

123-3 

SI  37-4 

122.  2 

52  20.  6 

121.  I 

53  02.  9 

119-9 

10 

2    00 

SI  46.  7 

127-3 

52  32-3 

126.  2 

53  17-2 

125.  I 

54  01.  5 

124.  0 

54  45-  3 

122.8 

2    00 

1    50 

S3  20.  I 

130.4 

54  07.  0 

129.3 

54  53-  4 

128.  2 

55  39-  I 

127.  I 

56  24.  I 

125-9 

1    50 

40 

S4  49-  0 

133-8 

55  37-3 

132.7 

56  25.1 

131-6 

57  12.3 

130.5 

57  58-9 

129.3 

40 

30 
20 

56  13-0 

57  31-1 

137-3 
141.  2 

57  02.9 

58  22.6 

136.3 
140.  2 

57  52-1 
59  13-  6 

13s- 3 
139.2 

58  41.0 
60  04.  0 

134.  2 
138.  I 

59  29-  I 

60  54.  0 

133-0 
137-0 

30 
20 

10 

S8  43-  0 

145-  2 

59  35-9 

144.3 

60  28.  5 

143-4 

61  20.8 

142.4 

62  12.  5 

141-3 

10 

1    00 
0    50 
40 
30 
20 
10 

59  47-  5 

60  43.  9 

61  31.7 

62  09.  8 
62  37.6 
62  54.4 

149-6 
154.2 
159.0 
164.  0 
169.3 
174.  6 

60  42.  I 

61  40.  0 

62  29.  0 

63  08.  I 
63  36.  8 
63  54-2 

148.7 
153- 4 
158.4 

163-5 
168.9 
174.4 

61  36.3 

62  35-7 

63  26. 1 

64  06.  s 
64  36-  0 
64  54.0 

147.8 
152.6 

157-7 
163.  0 
168.  5 
174.2 

62  30. 1 

63  31.2 

64  23.  I 

65  04.  7 
65  35-2 
65  S3- 7 

146.  9 
151-8 
157- 0 
162.  4 
168.  I 
174.0 

63  23.  5 

64  26.  2 

65  19.  8 

66  02.  8 
66  34-  3 
66  53-  5 

145-  9 
150.9 
156.  2 
161.  8 
167.7 
173-8 

1    00 
0    50 

40 

30 

20 

10 

1 

0    00 

63     0.0 

180.  0 

64     0.  0 

180.  0 

65     0. 0 

180.  0 

66     0.  0 

180.  0 

67     0. 0 

180.  0 

0     00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  dcchnation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

7    00 

0  01.  7 

66.0 

7 

00 

6    50 

0  36.4 

69.  0 

I  14.  I 

68.3 

I  51-7 

67-5 

6 

50 

40 

I  15.0 

72.  I 

I  52.0 

71-3 

2  29.  0 

70.5 

3  06.0 

69-7 

3  43-0 

68.9 

40 

30 

3  09-4 

73-6 

3  45-9 

72.8 

4  22.4 

72.0 

4  58-8 

71.2 

5  35-3 

70.4 

30 

30 

5  04-7 

75-0 

5  40.9 

74.2 

6  16.  9 

73-4 

6  52.8 

72.  6 

7  28.7 

71.8 

20 

10 

7  00.  8 

76.5 

7  36-5 

75-7 

8  12.  I 

74-9 

8  47-5 

74.0 

9  22.  8 

73-2 

10 

6    00 

857-6 

77-9 

9  32-9 

77-1 

10  08.  0 

76.3 

10  43.  I 

75-5 

II  17.9 

74.6 

6 

00 

5    50 

10  55-  I 

79-3 

II  30.0 

78-5 

12  04.  8 

77-7 

12  39.4 

76.9 

13  13-8 

76.  0 

5 

50 

40 

12  53-  I 

80.8 

13  27.  7 

80.0 

14  02.  I 

79-1 

14  36-  3 

78.3 

15  10.4 

77-4 

40 

30 

14  51.6 

82.2 

15  25.8 

81.4 

16  00.  0 

80.5 

16  33-  9 

79-7 

17  07.  6 

78.8 

30 

20 

16  50.  5 

83-7 

17  24.  6 

82.8 

17  58-4 

81.9 

18  32.0 

81.  I 

19  05.  4 

80.2 

20 

10 

18  49.  7 

85.1 

19  23.  6 

84.2 

19  57-2 

83-3 

20  30.  6 

82.5 

21  03.7 

81.6 

10 

5     00 

20  49.  2 

86.6 

21  22.  9 

85-7 

21  56-3 

84.8 

22  29.  6 

83-9 

23  02.  4 

83.0 

5 

00 

4    50 

22  48.  8 

88.0 

23  22.4 

87.1 

23  55-  8 

86.2 

24  28.  8 

85-3 

25  01.4 

84-4 

4 

50 

40 

24  48.  6 

89-5 

25  22.  I 

88.6 

25  55-3 

87-7 

26  28.  2 

86.7 

27  00.  8 

85.8 

40 

30 

26  48.  3 

91.  0 

27  22.  0 

90.  I 

27  55-  I 

89.  I 

28  28.  0 

88.2 

29  00.  3 

87.2 

30 

20 

28  48.  I 

92.  6 

29  21.  7 

91.  6 

29  54.9 

90.  6 

30  27.7 

89-7 

31  00.  I 

88.7 

20 

10 

30  47-  7 

94.  I 

31  21.4 

93-2 

31  54-  7 

92.  2 

32  27.  5 

91.  2 

32  59-9 

90.  2 

10 

4    00 

32  47-  0 

95-7 

33  20.  9 

94.8 

33  54-3 

93-8 

34  27.2 

92.7 

34  59-  7 

91.7 

4 

00 

3    50 

34  46.  0 

97-4 

35  20.  I 

96.4 

35  53-8 

95-4 

36  26.  8 

94-3 

36  59-  3 

93-3 

3 

50 

40 

36  44.  6 

99-  I 

37  19- 0 

98.  I 

37  52-8 

97.0 

38  26.  I 

96.  0 

38  58-  8 

94-9 

40 

30 

38  42.  5 

100.  9 

39  17-2 

99.8 

39  51-4 

98.8 

40  25.0 

97-7 

40  58.  0 

96.6 

30 

20 

40  39-  9 

102.  7 

41  15.0 

loi.  6 

41  49.  6 

100.  5 

42  23. 5 

99.4 

42  56.8 

98.3 

20 

10 

42  36-  2 

104.  6 

43  12.0 

103-5 

43  47-  0 

102.  4 

44  21.4 

loi.  3 

44  55-  I 

100.  I 

10 

3    00 

44  31-  5 

106.  7 

45  07-  8 

105- 5 

45  43-  4 

104.4 

46   18.  4 

103.2 

46  52.  6 

102.  0 

3 

00 

2    50 

46  25.  7 

108.8 

47  02.  7 

107.7 

47  39-  0 

106.5 

48  14-  5 

105-3 

48  49.  2 

104.  0 

2 

50 

40 

48  18.  3 

III.  0 

48  56-  I 

109.9 

49  33-  I 

108.6 

50  09.  5 

107.4 

50  45-  0 

106.  I 

40 

30 

50  09.  I 

113- 4 

50  48.  0 

112.  2 

51  26.  0 

III.  0 

52  03.  I 

109.7 

52  39-  4 

108.  4 

30 

20 

51  58-  I 

"5-9 

52  37-  8 

114.  7 

53  16.  7 

113- 5 

53  54-9 

112.  2 

54  32.3 

no.  8 

20 

10 

53  44- S 

119.  7 

54  25.  5 

117.4 

55  05-  6 

116. 1 

55  44-9 

114.  8 

56  23.2    113.  4 

10 

2    00 

55  28.  2 

121.  6 

56  10.  4 

120.3 

56  51-8 

119.  0 

57  32-3 

117.  6 

58  12.  0    116.  2 

2 

00 

1    50 

57  08.  5 

124.  7 

57  52-0 

123.4 

58  35- 0 

122.  I 

59  17-0 

120.  7 

59  58-  0 

"9-3 

1 

50 

40 

58  44-9 

128.  I 

59  30-  I 

126.8 

60  14.  4 

125-5 

60  58.  I 

124.  I 

61  40.  8 

122.  6 

40 

30 

60  16.  8 

131-8 

61  03.  8 

130-5 

61  49.  9 

129.  2 

62  35.  I 

127.8 

63  19.  6 

126.3 

30 

20 

61  43-  3 

135-8 

62  32.  0 

134.6 

63  19.9 

133-2 

64  07.  I 

131.  8 

64  53-  6 

130-3 

20 

10 

63  03-  5 

140.  I 

63  54-  I 

138.9 

64  44.  I 

137-6 

65  33-  2 

136-3 

66  22.  0 

134.8 

10 

1    00 

64  16.  5 

144.8 

65  09.0 

143-7 

66  00.  9 

142-5 

66  52.3 

141.  2 

67  43-  2 

139.8 

1 

00 

0    50 

65  21.  2 

149.9 

66  15.  7 

148.9 

67  10.  0 

147.8 

68  03.  0 

146.  6 

68  56.0 

145-3 

0 

50 

40 

66  16.3 

155-4 

67  12.4 

154-5 

68  08.  3 

153-5 

69  03.  8 

152-5 

69  58.  9 

151-3 

40 

30 

67  00.  5 

161.  2 

67  58-  5 

160.5 

68  56.  2 

159-  7 

69  53-  2 

158.9 

70  50.  4 

157-9 

30 

20 

67  33-  3 

167-3 

68  32.  2 

166.8 

69  31-  2 

166.  2 

70  29.  9 

165.6 

71  28.  5 

165.0 

20 

10 

67  S3-  3 

173-6 

68  53.  0 

173-3 

69  52.  7 

173-0 

70  52-4 

172.7 

71  52.0 

172.4 

10 

0    00 

68    0.0 

180.  0 

69     0. 0 

180.  0 

70     0. 0 

I  So.  0 

71     0.0 

180.  0 

72     0. 0 

180.  0  , 

0 

00 

I 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

7    10 

0  09.5 

62.3 

0  48.3 

61.  4 

I  27.  2 

60.6 

7 

10 

7    00 

o  39-9 

65.2 

I  18.0 

64.4 

I  56.2 

63-7 

2  34-4 

62.  9 

3  12.5 

62.  I 

7 

00 

6    50 

2    29.  2 

66.6 

3  06.7 

65- 9 

3  44-2 

65-1 

4  21.7 

64-3 

4  59-0 

63-5 

6 

50 

40 

4  19-9 

68.  I 

4  56.8 

67.4 

5  33-5 

66.6 

6  10.3 

65.8 

6  47.0 

65.  0 

40 

30 

6  II.  4 

69.6 

6  47-8 

68.8 

7  23.9 

66.6 

8  00.  0 

67.  2 

8  36.0 

66.4 

30 

SO 

8  04.  4 

71.  0 

8  40.  0 

70.  2 

9  15-6 

69.4 

9  51- 1 

68.6 

10  26.  4 

67.8 

20 

10 

9  58-1 

72.4 

10  33-  2 

71.6 

11  08.  2 

70.8 

II  42.9 

69.9 

12  17.7 

69.  I 

10 

6    00 

II  52.  7 

73-8 

12  27.3 

73- 0 

13  01.8 

72.  I 

13  36-  0 

71-3 

14  10.  I 

70.4 

6 

00 

5    50 

13  48.  I 

75-2 

14  22.  2 

74-3 

14  56.  2 

73-5 

15  29.8 

72.7 

16  03.  4 

71.8 

5 

50 

40 

IS  44-3 

76.6 

16  17.9 

75-7 

16  51.4 

74.8 

17  24.  7 

74.0 

17  57-7 

73-1 

40 

30 

17  41- 0 

78.0 

18  14.3 

77-1 

18  47-  3 

76.  2 

19  20.  2 

75-3 

19  52.  6 

74-4 

30 

20 

19  38.  6 

79-3 

20  II.  5 

78.4 

20  44.  I 

77-5 

21  16.  4 

76.6 

21  48.  4 

75-7 

20 

10 

21  36-  s 

80.  7 

22  09.  I 

79-8 

22  41.  2 

78.8 

23  13-2 

77-9 

23  44-  7 

77.0 

10 

5    00 

23  35-  0 

82.1 

24  07.  2 

81. 1 

24  39-  I 

80.2 

25  10.  7 

79-3 

25  41-8 

78.3 

5 

00 

4    50 

25  33-7 

83-4 

26  05.  7 

82.5 

26  37-3 

81.5 

27  c8.  6 

80.6 

27  39-3 

79-6 

4 

50 

40 

27  32-9 

84.8 

28  04.  7 

83-9 

28  36.  0 

82.9 

29  07.  0 

81.9 

29  37-5 

80.9 

40 

30 

29  32.  2 

86.3 

30  04.  0 

85- 3 

30  35-0 

84-3 

31  05-  7 

83-3 

31  36.0 

82.3 

30 

20 

31  32.0 

87.7 

32  03.  5 

86.7 

32  34-  5 

85-7 

33  05-  0 

84.7 

33  34-  9 

83-7 

20 

10 

33  31-7 

89.  2 

34  03.  I 

88.2 

34  33-  9 

87.1 

35  04.  3 

86.1 

35  34-  0 

85.0 

10 

4    00 

35  31-6 

90.7 

36  02.  9 

89.6 

36  33-  7 

88.6 

37  03-  9 

87-5 

37  33-5 

86.4 

4 

00 

3    50 

37  31-3 

92.  2 

38  02.  7 

91.  2 

38  33-4 

90.  I 

39  03-  6 

88.9 

39  33-  I 

87.8 

3 

50 

40 

39  30-  9 

93-8 

40  02.  4 

92.7 

40  33-  2 

91.  6 

41  03. 5 

90.4 

41  33-0 

89- 3 

40 

30 

41  30.2 

95-4 

42  01.  9 

94-3 

42  32.  8 

93-2 

43  03-  2 

92.  0 

43  32-  7 

90.8 

30 

20 

43  29.  4 

97.2 

44  01.  3 

96.  0 

44  32-  5 

94.8 

45  02.  9 

93-6 

45  32-  4 

92.4 

20 

10 

45  28.0 

99.0 

46  00.  2 

97-7 

46  31.6 

96-5 

47  02.  4 

95-3 

47  32-  0 

94.0 

10 

3    00 

47  26.  0 

100.  8 

47  58.  6 

99-  6 

48  30-  4 

98-3 

49  01.  4 

97.0 

49  31-4 

95-7 

3 

00 

2    50 

49  23-  2 

102.  8 

49  56-  5 

loi.  5 

50  28.  7 

100.  2 

51  00.  I 

98.8 

51  30-  4 

97-4 

2 

50 

40 

51  19.6 

104.8 

51  53-4 

103-5 

52  26.  3 

102.  I 

52  58.  3 

100.  7 

53  29.  0 

99-3 

40 

30 

53  14-7 

107.  I 

53  49-  2 

105- 7 

54  22.8 

104.  3 

54  55-3 

102.8 

55  26.  7 

lOI.  3 

30 

20 

55  08.  6 

109.4 

55  43-  9 

loS.  0 

56  18.  4 

106.  5 

56  51-8 

105.0 

57  23-8 

103.5 

20 

10 

57  00.6 

112.  0 

57  37-  I 

no.  5 

58  12.  5 

109.  0 

58  46.  6 

107.  4 

59  19-6 

105.8 

10 

2    00 

58  50.  6 

114.  8 

59  28.  2 

^'^3-3 

60  04.  8 

III.  7 

60  40.  I 

no.  0 

61   14.  4 

108.3 

2 

00 

1    50 

60  38.  0 

117.  8 

61  17.  I 

116.  2 

61  55- 0 

114.  6 

62  31.  7 

112.  9 

63  07.  0 

III.  I 

1 

50 

40 

62  22.  5 

121.  I 

63  03.  0 

119- 5 

63  42.  5 

117. 8 

64  20.  8 

116.  0 

64  57.6 

114.  2 

40 

30 

64  02.  9 

124.  7 

64  45.  4 

123.  I 

65  26.  7 

121.  4 

66  o6j^ 

119- 5 

66_4£.  2 

117.  6 

30 

20 

65  39-  0 

128.8 

66  23.  3 

127.  I 

67  06.  7 

125.  4 

^8_40) 

123-5 

(^32l^ 

121.  5 

20 

10 

67  09.  2 

133-3 

67  56.  I 

131.  6 

68  41.  5 

129.9 

/69~2^r2 

128.0 

^x 

126.  0 

10 

1    00 

68  S3.  0 

138.3 

69  22.  2 

136.7 

70  10.  I 

135-0 

70  57-  3 

^33- ^j 
139-  0 

171^.-9 

131.  I 

1 

00 

0    50 

69  48.  0 

143-9 

70  39-  7 

142.4 

71  30.6 

140.8 

72  20.  2 

73  09-  2 

137-0 

0 

50 

40 

70  53-  5 

150.  I 

71  47-5 

148.7 

72  41.  I 

147-3 

73  34-  0 

145-6 

74  25.7 

143-8 

40 

30 

71  47- 0 

156.  9 

72  43-  4 

155-  7 

73  39-  5    154-  5 

74  34-  7 

153-2 

75  29-  5 

151.  6 

30 

20 

72  27.0 

164.  2 

73  25.  3 

163.4 

74  23.4    162.5 

75  21.2 

161.  5 

76  18.  7 

160.3 

20 

10 

72  51.6    172.0 

73  51-2 

171.  6 

74  50-  7 

171.  X 

75  50.  I 

170.  c 

76  49-  5 

169.9 

10 

0    00 

73     00 

180.  0 

74    0.0 

180.  0 

75     0-0 

180. 0      76     0. 0 

180.4 

77    0.  0   180.  0 

0 

00 

In  North  declination,  -when  the  star  is  risine  or  East  of  the  meridian,  tie  tabulated  azimuths  ar*  reckoned  from  North  to  East: 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimiiths  are  reckoned  f^om  Notth  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  one  tabulated  azimuths  are  Reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimyitbs  are  reckonet^rom  Soutnv^o  West. 
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00.  o 
59- 8 
59-5 
59- o 
58-3 
57-2 
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0    00 


"  55-8 
13  53-  8 
15  51- I 
17  47-8 
19  43.  6 
21  38.4 

23  32.  I 

25  24.  6 
27  15.  8 

29  05.  4 

30  53-  2 
32  39-  2 

34  23.  o 

36  04.  4 

37  43-  I 

39  19.  o 

40  51.6 

42  20.  5 

43  45-  6 

45  06.  2 

46  22.  2 

47  32-8 

48  37.  9 

49  36-  6 

50  28.  9 

51  14.0 

51  51-6 

52  21.3 
52  42.  7 
52  55-7 


90.  o 

91-5 

93- o 

94-5 
96.  I 

97.6 

99.2 
100.  8 
102.  4 
104.  o 

105-7 
107.4 

109.  2 

111.  o 

112.  9 

114- 8 
116.  8 
118.  9 

121.  I 

123-3 

125-7 
128.  I 

130.7 

133-4 

136.2 

139-  I 
142.  2 

145-5 
148.8 
152.4 

156.0 
159.8 

163.7 
167.7 

171-7 
175-8 


Alt. 


53    0.0 


o  / 


Az. 


I  23.7 
3  23-3 
5  22.6 
7  21.  8 
9  20.  6 

II  18.8 
13  16.  6 

15  13-5 
17  09.  8 

19  05.  I 

20  59.  4 

22  52. 6 
24  44.  6 
26  35.  I 
28  24.  o 

30  II.  o 

31  56-2 

33  39-  r 

35  19-6 

36  57-3 
38  32-2 

40  03.  7 

41  31.6 


92-3 
93-8 

95-3 
96.9 

98.4 

100.  o 
loi.  6 

103.  2 

104.  8 
106.5 
108.  2 

no.  o 
III. 8 

113-  7 
115.  6 
117.  6 
119.  7 

121.  9 
124.  I 
126.5 
128.  9 

131- 5 
134.2 


42  55-4  137-0 

44  15-  o  139-  9 

45  29-  7  142.9 

46  39.  3  146.  I 

47  43-  I  149-  4 

48  40.  9  152.  9 


Alt. 


180.  o 


49  32-  I 

50  16.  2 

50  53-  2 

51  22.  2 

51  43- I 
51  55-8 


52 


o.  o 


156-  5 
160.  2 
164.  o 
167.9 
171.  9 
175-9 


Az. 


[80.  o 


o  47-4 
2  47-0 
4  46.  2 
6  45.2 
843-6 

10  41.  7 
12  39.  o 

14  35-7 
16  31.4 

18  26.  4 

20  20.  2 

22  12.  8 

24  04.  2 

25  54-0 
27  42.  I 
29  28.  5 

31  12.8 

32  54-8 
34  34-  3 

36  II.  2 

37  44-  9 

39  15-  5 

40  42.  2 

42  05.  o 

43  23-  4 

44  37-0 

45  45-  4 

46  48.  2 

47  44-9 

48  35-  I 

49  18.  5 

49  54-  6 

50  23.0 

50  43-  5 
50  55-8 


93-  I 
94.  6 

96.  I 

97-7 
99-2 

100.  8 
102.  4 
104.  o 
105.6 

107-3 
109.  o 

no.  8 
112.  6 

114-  5 
116.  4 
118.  4 
120.5 

122.  7 
124.9 
127.3 
129.7 
132.2 
134-9 

137-7 
140.  6 

143.6 

146.8 

150-0 

153-4 

157-0 
160.  6 
164.4 
168.2 
172.  I 
176.  o 


Alt. 


Az. 


51     0.0 


t8o.  o 


o  II.  3 
2  10.  8 
4  09.  8 
6  08.5 
8  06.8 

10  04.  5 

12  01.  4 

13  57-  7 
15  53-  I 
17  47-  5 
19  40.  8 

21  32.  8 
23  23. 5 
25  12.  6 

27  00.  I 

28  45-6 
30  29.  2 

32  10.  2 

33  48.  8 

35  24-  8 

36  57-4 

38  26.9 

39  52-6 

41  14-3 

42  31.  6 

43  44-  o 

44  51-3 

45  53-  I 

46  48.  8 

47  38-  I 

48  20.  6 

48  55-  9 

49  23.  8 
49  43-  8 
49  55-  9 


4° 


93-9 
95-4 
96.9 

98-5 
100.  o 

loi.  6 
103.2 
104.  8 
106.  4 
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o.  o 


138. 
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Alt. 


157-5 
161.  o 

164.  7 
168.4 
172.3 
176.  I 
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5  31-8 
7  29.  8 

9  27-1 
II  23.8 
13  19.  6 

15  14-4 
17  08.  4 

19  01.  I 

20  52.  6 
22  42. 6 
24  31.  I 
26  17.  8 

28  02.  5 

29  45.  I 

31  25.4 

33  03.  o 

34  38.  o 

36  09.  7 

37  38-  I 
39  02.  8 


180.  o 


40  23.  3 

41  39-  5 

42  50.  8 

43  57-0 

44  57-  8 

45  52-  5 

46  40.  9 

47  22.  6 

47  57 

48  24 

48  44 
48  56 


Az. 


96.  2 

97-7 

99-3 

100.  8 

102.  4 
104.  o 
105.6 
107.  2 
108.9 
no.  6 

112.  4 
114.  2 
116.  I 
118.  o 
120.  o 

122.  I 
124.3 

126.  5 
128.8 
131.  2 

133-7 
136.4 

139- I 
141.  9 
144.9 
148.  o 
151.  2 

154-5 

157-9 
161.  4 
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168.7 
172.4 
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In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  aztouths  are  reckoned  from  North  to  East; 
atiH  wh  -1  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azunuths  are  reckoned  from  North  to  \\  est.  ».   »    o  of . 

^^ {kson^hl^^^^lT^hlnth^^til  is  rising  or  East  of  the  meridian,  the  tabulated  ^^j^^^hs  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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104.  7 
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106.3 

8  51-7 
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8  13-5 

107.9 
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12  41.3 

106.3 

12  02.  9 

107.  I 

II  24-4 

107.9 

10  45-  7 

108.7 

10  07.  0 

109.  5 

40 

30 

14  35-8 

108.  0 

13  56.  9 

108.8 

13  17-9 

109.  6 

12  38.  6 

no.  3 

II  59-3 

III.  I 

30 

20 

16  29.  I 

109.7 

IS  49-  7 

no.  5 

15  10.  0 

III. 3 

14  30-  4 

112.  0 

13  SO.  S 

112.  8 

20 

10 
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16  20.  8 
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15  40.  I 
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25  35-2 
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24  52-4 

119.  6 

24  09.  4 

120.3 

23  26.  0 

121.  I 

22  42.  s 

121.  8 

30 

20 

27  19.  2 

120.8 

26  35-5 

121.  6 

25  51-6 

122.3 

25  07-  5 

123.  I 

24  23.  2 

123.8 

20 

10 

29  00.  9 

122.  9 

28  16.  5 

123.7 

27  31-8 

124.4 

26  46.  7 

125.  I 

26  01.5 

125.8 
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00 
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38  22.3 
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40 
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41  13- 5 
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39  23.  5 

150.7 

30 

20 

44  02.  4 

151- 7 

43  06.8 

152.  2 

42   II.  I 

152.7 

41  15-3 

153-2 

40  19.  3 

153.7 

20 

10 

44  56-2 

155-0 

43  59-8 

155-4 

43  03-  I 

155.9 

42  06.  4 

156.3 

41  09.  5 

156.8 

10 

1 

00 

45  43- 7 

158.3 

44  46.  4 

158.7 

43  48.  8 

159.  I 

42  51-3 

159-5 

41  S3- 8 

159.9 

1 

00 

0 

50 

46  24.  5 

161.  8 

45  26.  5 

162.  I 

44  28.  2 

162.5 

43  30-  5 

162.8 

42  31.  7 

163.  I 

0 

50 

40 

46  58-  5 

165-3 

45  59-  7 

165.6 

45  00.9 

165.9 

44  02. 0 

166.  2 

43  03.  I 

166.  4 

40 

30 

47  25.  I 

168.9 

46  25.  9 

169.  I 

45  26.  6 

169.4 

44  27.  3 

169.  6 

43  27.  9 

169.8 

30 

20 

47  44-5 

172.  6 

46  44.  9 

172.7 

45  45-  I 

172.9 

44  45-  4 

173-0 

43  45-  7 

173-2 

20 

10 

47  56-  I 

176.3 

46  56.  2 

176.4 

45  56.  2 

176.4 

44  56-3 

176.5 

43  56.5 

176.6 

10 

0 

00 

48     0. 0 

180.  0 

47     o-  0 

180.  0 

46     0.  0 

180.  0 

45     0-0 

180.  0 

44     0.0 

180.  0 

0 

00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5    20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


10= 


Alt. 


Az. 


I  50-3 
3  46-2 


5 

7 

9 

II 

13 


41.  2 
35-2 
28.  I 
19.9 
10.  4 


14  59-  4 

16  47.  o 
18  33.0 

20  16.  8 

21  58.8 
23  38-  6 

25  16.  o 

26  50.  9 

28  23.  I 

29  52- o 

31  17.8 

32  40-0 

33  58.  5 

35  12.8 

36  22.  8 

37  28.0 

38  28.  4 

39  23.3 

40  12.  6 

40  56. 1 

41  33-3 

42  04.  2 
42  28.  5 
42  46.  o 
42  56.  5 


11"^ 


104.  o 

105-5 


107. 

108. 


I 

7 

no.  3 
III.  9 
113.  6 

115-3 

117.  o 

118.  8 
120.  7 
122.  6 
124.  6 
126.  6 

128.  7 
130.9 

^33-  I 
135- 5 
137-9 
140.4 

142.9 

145-  6 
148.4 
151.  2 
154.2 
157-2 

160.3 

163-5 
166.  7 

170.  o 

173-3 
176.  6 


Alt. 


I  13.  2 
3  08.7 

5  03-2 

6  56.7 
8  49.1 

10  40.  3 
12  30.  2 
14  18.  6 

16  05.  4 

17  50.  6 

19  33-  7 

21  15.0 

22  53-9 
24  30-  4 

26  04.  4 

27  35-5 

29  03.  6 

30  28.  4 

31  49.  6 

33  07-  I 

34  20.  4 

35  29-4 

36  33-  7 

37  33-0 

38  27.  I 

39  15-6 

39  58-  3 

40  34.  9 

41  05.  2 
41  29.  I 
41  46.  2 
41  56.  6 


43     o.  o  1180.  o 


Az. 


12= 


Alt. 


104.  8 
106.3 


107.9 

109.4 

III 

112 

114 

116, 


117.  8 
119.  6 
121.  4 

123-3 
125-3 
127-3 

129.4 
131.  6 
133-8 
136.  I 

138.  5 
141.  o 

143-5 
146.  2 

148.9 

151-7 
154-6 

157-6 

160.  6 
163.8 
166.  9 
170.  I 

173-4 
176.7 


42 


X  o   180.  o 


O   36.  2 

2  3^-3 


4  25. 
6  18. 
8  10. 

10  00. 

11  49. 
13  37- 


15  23.7  I 

17  08.  o  I 

18  50.  4  I 
20  30.  9  I 

22  08.  9 

23  44-6 


25  17.  6 

26  47.  8 

28  14.  9 

29  38-  8 

30  59-  o 

32  15-4 

33  27-  8 

34  35-8 

35  39-2 

36  37-6 

37  30-  8 

38  18.  5 


Az. 


13° 


Alt. 


105-  5 

107.  I 

108.  6 
no.  2 
III.  8 

"3-4 

115.  I 

116.  8 


41 


the 


In  North  declination,  when  the  star  is  rising  or  East  of 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tajjulated 

In  South  decHnation,  when  the  star  is  rising  or  East  of 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tajaulated 


110165°— 19 25 


o.  o 


18.5 
20.3 
22.  2 
24.  I 
126.  o 
128.  o 


130. 1 

132- 3 
134-  5 
136.8 

139- I 
141.  6 

144.  I 
146.  7 
149.4 
152.2 

155-  I 
158.0 

i6r.  o 
164.  I 
167.  2 

170-3 
173-  5 
176.7 


180.  o 


I  53-7 


3 
5 
7 
9 
II 
12 


47.2 

39-5 
30-9 
20.8 

09-3 
56.4 


14  41.  8 
16  25.3 

18  07.  o 

19  46.  7 

21  23.8 

22  58.  6 

24  30.  6 

25  59-9 

27  26.  I 

28  48.  9 

30  08.  2 

31  23.7 

32  35-0 

33  42-  I 

34  44-  5 

35  42.0 

36  34-  5 

37  21.3 

38  02.  7 

38  38.  o 

39  07.  2 
39  30-  I 
39  46.  7 
39  56-  7 


Az. 


14° 


40    o.  o 


107.9 
109.4 

111.  o 

112.  6 
114.  2 
115-8 

"7-5 

"9-3 

121.  I 

122.  9 
124.  8 
126.  7 
128.7 

130.8 
132.9 

135-  I 
137-4 

139-7 
142.  2 

144.  7 

147-3 
149.9 

152-  7 
155-  5 
158.4 

161.  3 
164.3 
167.4 

170-5 
173-7 
176.  8 


Alt. 


180.  o 


I  16.  I    108.  6 


Az. 


3  09-  I 
5  00.9 
651.6 
8  40.  9 
10  28.  8 

12  15.  I 

13  59-  8 
15  42.  6 

17  23-4 

19  02.  I 

20  38.  5 

22  12.  4 

23  43-  5 

25  II-  8 

26  37.0 

27  58-  8 

29  17.  2 

30  31-7 

31  42.2 

32  48.  2 

33  49-  7 

34  46-  3 

35  38-0 

36  24.  I 

37  04-  8 

37  39-4 

38  08.  2 

38  30-  7 
38  47.0 
38  56.  8 


no.  2 
III.  7 

113- 3 
114.  9 

116.  6 

118.  3 

120.  o 

121.  8 
123.6 

125-5 
127.4 

129.4 

131-5 
133-6 
135-8 
138.0 
140.3 
142.7 

145-2 
147.8 
150.4 

153- I 
155-9 
158.8 

161.  7 
164.  6 
167.  6 
170.7 
173-8 
176.  9 


39    0-0 


180.  o 


Hour 
Angle. 


h.  m. 


5    20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
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00 
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40 
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00 
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40 
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0    00 


meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
lated  azimuths  are  reckoned  from  North  to  West, 
e  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
■  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

10 

038-5 

109.5 

0  00.  9 

no.  2 

5 

10 

5 
4 

00 
50 
40 
30 
ZO 
10 

2    31.0 
4   22.  I 

6  12.3 

8  00.  9 

9  48.2 
"  33-8 

111.  0 

112.  5 
114.  I 

"5-7 

II7-3 
119.  0 

I  52.8 
3  43-5 
5  32-9 
7  20.9 

9  07.4 
10  52.3 

III.  7 

113.  2 

114.  8 
116.  4 

118.  I 

119.  8 

I  14.  7 

3  04.7 

4  53-5 
6  40.8 

8  26.6 

10  10.  6 

112.  5 

114.  0 

115.  6 

117.  2 

118.  8 
120.5 

0  36.5 
2  25.9 

4  13-9 

6  00.  6 

7  45-6 
9  28.9 

113- 3 
114.  8 
116.  3 
117.9 
119.  6 
121.  2 

I  47-  I 
3  34-4 
5  20.2 

7  04.6 

8  47-2 

115- 5 

117.  I 

118.  7 
120.3 
121.  9 

5 
4 

00 
50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

13  17.6 

14  59-  7 
16  39.  7 

18  17.4 

19  53- 0 
21  25.9 

120.  7 
122.  5 
124.3 
126.  2 
128.  I 
130.  I 

12  35-3 

14  16.  7 

15  55-8 
17  32.8 

19  07.3 

20  39.  4 

121.  5 
123.  2 
125.0 
126.  9 
128.8 
130.8 

II  53-0 
13  33-4 

15  II. 8 

16  47.8 

18  21.6 

19  52.  7 

122.  2 
123.9 

125-7 
127.  6 

129-5 
131-4 

11  10.  5 

12  50.  I 
14  27.  5 

16  02.  8 

17  35-6 
19  05.  9 

122.  9 
124.  6 
126.  4 
128.3 
130.  2 
132.  I 

10  27.  9 

12  06.  6 

13  43- 2 

15  17-6 

16  49-  5 
18  18.9 

123.6 

125-3 
127.  I 

129.  0 
130.8 

132.7 

4 
3 

00 
50 
40 
30 
20 
10 

3 

3 

00 
50 
40 
30 
20 
10 

22  56.  2 

24  23.  5 

25  47-8 

27  08.  7 

28  26.  0 

29  39-  6 

132.  I 
134.2 
136.4 
138.6 
140.9 

143-3 

22  08.  7 

23  35-  I 

24  58-  4 

26  18.  4 

27  34-  7 

28  47.4 

132.8 
134-9 
137-0 
139.2 

141-5 
143-9 

21  21. 1 

22  46.  5 

24  08.  9 

25  27.9 

26  43-  3 

27  54-  9 

133- 4 
135-5 
137-6 
139.8 
142.  I 
144-5 

20  33.4 

21  57-9 

23  19-3 

24  37-2 

25  51-8 
27  02.  4 

134- I 
136.2 

138.3 
140.5 
142.7 
145.0 

19  45-4 

21  08.  9 

22  29.  4 

23  46.  6 

25  00.  I 

26  09.  8 

134-7 
136.8 
138.9 
141.  0 
143-  2 
145-5 

3 
2 

00 
50 
40 
30 
20 
10 

2 

1 

00 
50 
40 
30 
20 
10 

30  49-  I 

31  54-  2 

32  54-  8 

33  SO-  7 

34  41-4 

35  26.8 

145.8 
148.3 

150-9 
153- 6 
156.3 
159- I 

29  55-9 
31  00.  I 

31  59-9 

32  54.8 

33  44-8 

34  29.  5 

146.3 
148.8 

151- 4 
154.0 

156-7 
159-5 

29  02.  6 

30  05.  8 

31  04.8 

31  58-8 

32  48.  I 

33  32-  I 

146.9 
149-3 
151-9 
154- 5 
157- I 
159-8 

28  09.  2 

29  II.  7 

30  09.  6 

31  02.9 

31  51-3 

32  34-  6 

147-4 
149.8 

152-3 

154.9 

157-5 
160.  2 

27  15.6 

28  17.  2 

29  14-4 

30  06.  8 

30  54-  4 

31  37-1 

147.9 

150-3 
152.8 

155-3 
157-9 
160.  5 

2 
1 

00 
50 
40 
30 
20 
10 

1 

0 

00 
50 
40 
30 
20 
10 

36  06.  7 

36  40.  9 

37  09.  I 
37  31-2 
37  47-2 
37  56-  8 

162.  0 
164.9 
167.9 
170.9 

173-9 
176.9 

35  08.  7 

35  42.4 

36  10.  I 

36  31-8 

36  47-  4 
36  56.  8 

162.3 
165.2 
168.  I 
171.  0 
174.0 
177.0 

34  10.  6 

34  43-  8 

35  II- 0 
35  32.3 
35  47-  6 
35  56-9 

162.  6 
165.4 
168.3 
171.  2 
174.  I 
177- I 

33  12-  5 

33  45-  0 

34  II- 8 
34  32-8 
34  47-  9 
34  57- 0 

162.  9 

165-7 
168.5 

171- 3 
174.2 

177- I 

32  14.4 

32  46.3 

33  12.6 
33  33-3 
33  48.  I 
33  57-  I 

163.2 
165.9 
168.7 

171-5 
174-3 
177.2 

1 
0 

00 
50 
40 
30 
20 
10 

0 

00 

38     0.0 

180.  0 

37     0-0 

180.  0 

36     0.0 

180.  0 

35     0.0 

180.  0 

34    0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 


Alt. 


o  / 


1  08.  2 

2  54.8 

4  39-9 
6  23.  5 
8  05.  2 


9  45-2 

11  23.  I 

12  58.  8 
14  32.  2 

16  03.  3 

17  31-7 

18  57-  4 

20  19.  9 

21  39-  5 

22  55-  7 

24  08.  3 

25  17.0 

26  21.  9 

27  22.  6 

28  19.  o 

29  10.  6 

29  57-  5 

30  39-  4 

31  16.  2 

31  47-  5 

32  13-  4 
32  33-  7 
32  48.  3 
32  57-  I 


Az. 


33     o.  o    180.  o 


116.  3 

117.  9 
119.  4 

121.  o 

122.  7 

124.4 

126.  I 

127.  8 
129.  6 

131-  5 
133-4 

135-4 
137-4 

139-  5 
141.  6 
143.8 
146.  I 

148.4 
150.8 
153-2 

155-7 
158.  2 
160.8 

163.5 
166.  2 
168.9 
171.  6 
174.4 
177.2 


21^ 


Alt. 


o  29.3 

2  15.  2 

3  59-7 
5  42-3 
7  23.3 

9  02.  4 
10  39.  4 

12  14.  3 

13  46.  8 

15  17.0 

16  44.4 

18  09.  2 

19  30.  8 

20  49-  5 

22  04. 6 

23  16.  3 

24  24.  2 

25  28.  2 

26  28.  o 

27  23.  5 

28  14.  4 

29  00.  6 

29  41.  8 

30  18.  o 

30  48.  7 

31  14-3 
31  34-  2 
31  48.  5 
31  57-2 


Az. 


23° 


Alt. 


32 


o.  o 


117.  I 

118.  6 

120.  2 

121.  8 
123.  4 

125.  I 
126.8 
128.  5 

^30-3 
132.  2 

134-  I 

136.0 
138.0 
140.  I 
142.  2 
144.4 
146.  6 

148.9 
151.  2 
153-6 
156.  I 
158.6 
161.  I 

163.8 
166.  4 
169.  I 
171.  8 
174-5 
177-3 


180.  o 


I  35-6 
3  19-  2 

5  oi.  I 

6  41.  2 

8  19.5 

9  55-7 
II  29.  7 

13  01.  3 

14  30-  5 

15  57-  I 

17  20.  9 

18  41.6 

19  59-  2 

21  13.  4 

22  24.  2 

23  31.  2 

24  34-  4 

25  33-3 

26  28.  o 

27  18.  2 

28  03.  6 

28  44.  I 

29  19-  7 

29  49-  7 

30  15-0 
30  34-  7 
30  48.  7 
30  57-  2 


Az. 


119-4 
120.  9 
122.  5 
124.  I 

125.8 

127- 5 
129.  2 

131.  o 

132-8 

134-7 


136.  6 

138.6 

140. 

142. 

144 

147- 


149.4 

151-7 

154-  I 

156-5 
158.9 
161.  4 

164.  o 
166.6 
169.3 
71.9 
174.6 
177-3 


23= 


Alt. 


31  0.0  ji8o.  o 


o  56.  o 
2  38-8 

4  19-9 

5  59-2 

7  36.6 

9  ri-9 
10  45.  o 

12  15.  7 

13  44.0 

15  09.  6 

16  32.  4 

17  52.  2 

19  08.  9 

20  22.  2 

21  32.  I 

22  38.  I 

23  40-  4 

24  38.  5 

25  32-4 

26  21.  7 

27  06.  5 

27  46.  4 

28  21.  4 

28  51.  2 

29  15-9 
29  35-  I 
29  48.  9 
29  57.  2 


Az. 


120.  I 

121.  6 

123.  2 

124.  8 

126.  5 
128.  2 
129.9 
131.  6 
133-4 
135-3 

137.2 
139.2 
141.  2 

143-3 
145-4 
147.6 

149-8 
152.  I 

154-  5 
156.8 

159-  3 
161.  7 

164.3 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


390  LATITUDE  38°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


10° 

11° 

12° 

13°     p 

i*V 

i 

Hour 
Angle. 

Hour 
Angle. 

i 

Alt.          Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6 

40 

0  17.8 

73-7 

0  55-6 

72.9 

6 

40 

30 

o  19.3 

77.6 

0  56.7 

76.8 

I  34-3 

76.  0 

2  II.  6 

75-2 

2  49.0 

74-4 

30 

20 

2  15.0 

79.  I 

2  52-  I 

78-3 

3  29.2 

77-5 

4  06.3 

76.7 

4  43-3 

75-9 

20 

10 

4  II- 5 

80.6 

4  48.2 

79-8 

5  25.0 

79.0 

6  01.  7 

78.  2 

638.3 

77-4 

10 

6 

00 

6  08.  2 

82.  I 

6  44.  7 

81.3 

7  21.  2 

80.  5 

7  57-6 

79-7 

8  33-9 

78.9 

6 

00 

5 

50 

8  05-  5 

83.6 

8  41.8 

82.8 

9  18.  I 

82.  0 

9  54-  2 

81.2 

10  30.  2 

80.  4 

5 

50 

40 

10  03.  I 

85.1 

10  39-  3 

84-3 

II  15- 3 

83-5 

II  51.  2 

82.7 

12  26.  9 

81.9 

40 

30 

12  01.  0 

86.6 

12  37.0 

85.8 

13  12.9 

85.0 

13  48.  7 

84.  2 

14  24-  I 

83-3 

30 

20 

13  59-  I 

88.  I 

14  35- 0 

87-3 

15  10.  8 

86.5 

15  46.  4 

85-7 

16  21.  8 

84.8 

20 

10 

15  57-3 

89.6 

16  33.  I 

88.8 

17.  08.  9 

88.0 

17  44-2 

87.2 

18  19.  6 

86.3 

10 

5 

00 

17  55-  S 

91.  2 

18  31.4 

90.4 

_^i9  07.  0 

89-5 

19  42-  4 

88.7 

20  17.  6 

87.8 

5 

00 

4 

50 

19  53-  6 

92.8 

20  29.  5 

91.9 

'21  05.3 

91.  0 

21  40.  7 

90.  2 

22  15.8 

89-3 

4 

50 

40 

21  51-5 

94-4 

22  27.  6 

93-5 

23  03-  3 

92.  6 

23  38-  8 

91.8 

24  13- 9 

90.9 

40 

30 

23  49.  2 

96.  0 

24  25.  4 

95-  I 

25  OI-4 

94.  2 

25  36.  9 

93-3 

26  12.  I 

92.4 

30 

20 

25  46.  7 

97.6 

26  23.  I 

96.7 

26  59.  I 

95-8 

27  34-  8 

94-9 

28  10.  I 

94.0 

20 

10 

27  43-  5 

99-3 

28  20.  2 

98.4 

28  56.  6 

97-5 

29  32-  3 

96.6 

30  07.  9 

95-6 

10 

4 

00 

29  39.  9 

lOI.  0 

30  16.  8 

100.  I 

30  53-  4 

99.2 

31  29.  5 

98-3 

32  05.  3 

97-3 

4 

00 

3 

50 

31  35-6 

102.8 

32   12.  8 

lOI.  9 

32  49-  8 

lOI.  0 

33  26.  3 

100.  0 

34  02.  3 

99.0 

3 

50 

40 

33  3°-  3 

104.  7 

34  08-  I 

103-7 

34  45-  4 

102.  8 

35  22.3 

loi.  8 

35  58-  7 

100.  8 

40 

30 

35  24-  2 

106.  6 

36  02.  5 

105.6 

36  40.  3    IC4.  7 

37  17-7 

103-7 

37  54-  5 

102.  7 

30 

20 

37  i6-9 

108.5 

37  55-8 

107.  6 

38  34.  I    106.  6 

39  12-  0 

105.  6 

39  49-  3 

104.  6 

20 

10 

39  08.  4 

no.  6 

39  47-  8 

109.  6 

40  26.  9 

108.  7 

41  05.  I 

107.  6 

41  43-  2 

106.  6 

10 

3 

00 

40  58.  I 

112.  8 

41  38-  3 

III.  8 

42   18.  0 

no.  8 

42  57-  2 

109.7 

43  35-  8 

108.  7 

3 

00 

2 

50 

42  46.  2 

115.  I 

43  27.  3 

114-  0 

44  07.  8 

113-0 

44  47-  8 

III.  9 

45  27-  I 

no.  9 

2 

50 

40 

44  32.  3 

117-4 

4b   14-  2 

116.  3 

45  55-  5 

115-3 

46  36.  3 

114- 3 

47   16.  6 

113-2 

40 

30 

46  16.  I 

119- 9 

46  59.  0 

118.  8 

47  41-  4 

117.  8 

48  23.  I 

116.  7 

49  04-  4 

115-6 

30 

20 

47  57-  2 

122.  5 

48  41.  2 

121.  5 

49  24.  6 

120.  4 

50  07.  4 

119- 3 

50  49-  7 

118.  2 

20 

10 

49  35-  3 

125-3 

50  20.  4 

124-3 

51  05-  I 

123.2 

51  49-  I 

122.  I 

52  32-8 

121.  0 

10 

2 

00 

51  10.  0 

128.3 

51  56-4 

127.3 

52  42.  2 

126.  2 

53  27-  5 

125.  I 

54  12.  2 

124.  0 

2 

00 

1 

50 

52  40.  8 

131-  4 

53  28.  5 

130.4 

54  15-  7 

129.  4 

55  02.  4 

128.3 

55  48.  4 

127.  I 

1 

50 

40 

54  07.  2 

134.8 

54  56-  3 

133-8 

55  44-8 

132-7 

56  32-  9 

131-7 

57  20.  4 

130-5 

40 

30 

55  28.  4 

138-3 

56  19.  0 

137-3 

57  09-  I 

136-3 

57  58-  7 

135-3 

58  47-  8 

134-  2 

30 

20 

56  44-  I 

142.  I 

57  36-2. 

141.  2 

58  27.8 

140.  2 

59  19- 0 

139.2 

60  09.  7 

138.2 

20 

10 

57  53-4 

146.  2 

58  46.  9 

145-3 

59  40.  I 

144-  4 

60  32.  9 

143-4 

61  25.  2 

142.  4 

10 

1 

00 

58  55-  6 

150.  4 

59  50-  6 

149-  6 

60  45.  2 

148.8 

61  39-  5 

147-9 

62  33-  5 

147- 0 

1 

00 

0 

50 

59  49-  9 

154-9 

60  46.  I 

154-  2 

61  42.  4 

153-5 

62  38.  I 

152-7 

63  33-  8 

151-8 

0 

50 

40 

60  35-  5 

159.6 

61  33-  I 

159.0 

62  30.  4 

158.  4 

63  27.  6 

157-7 

64  24.  6 

157- 0 

40 

30 

61   12.  2 

164-5 

62   10.  6 

164.  I 

63  09.  0 

163.6 

64  07.  5 

163.  I 

65  05.  7 

162.  5 

30 

20 

61  38.  6 

169.  6 

62  37.  9 

169.3 

63  37-  I 

168.9 

64  36-  3 

168.6 

65  35-  5 

168.2 

20 

10 

61   54-6 

174.8 

62  54.  5 

174-7 

63  54.3 

174-5 

64  54.  I 

174-3 

65  53-  9 

174.  I 

10 

0 

00 

62     0.  0 

180.  0 

63     0. 0 

180.  0 

64     0.  0 

180.  0 

65     0. 0 

180.  0 

66     0.  0 

180.  0 

1 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  Bast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

1' 

Hour 
Angle. 

"^ 

1 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

7     00 

0  26.  I 

66.0 

7 

00 

6    50 

0  19.  8 

69.8 

0  58.  I 

69.  0 

I  36- 3 

68.3 

2   14-  7 

67-5 

6 

50 

40 

I  33-5 

72.  I 

2  II. 3 

71-3 

2  49.  I 

70-5 

3  26.8 

69.8 

4  04.  5 

69.  0 

40 

30 

3  26.4 

73-6 

4  03.8 

72.8 

4  40.  9 

72.  0 

5  18.3 

71.2 

5  55-4 

70.4 

30 

20 

5  20.2 

75-  I 

5  57-1 

74-3 

6  33-9 

73-5 

7  10.  6 

72.7 

7  47-3 

71.9 

20 

10 

7  14-8 

76.  6 

7  51- I 

75-8 

8  27.5 

75- 0 

9  03-9 

74.2 

9  40.2 

73-4 

10 

6     00 

9  10.  I 

78.1 

9  46.  2 

77-3 

10  22.  2 

76.5 

10  58.  I 

75-6 

II  33-8 

74-8 

6 

00 

5     50 

II  06.  I 

79.6 

II  41.  8 

78.7 

12  17.  5 

77-9 

12  52.  9 

77.0 

13  28.  2 

76.  2 

5 

50 

10 

13  02.6 

81.  I 

13  38-  0 

80.  2 

14  ^3-3 

79-4 

14  48.  4 

78.5 

15  23-4 

77-7 

40 

30 

14  59.  6 

82.5 

15  34-  8 

81.6 

16  09.  8 

80.8 

16  44-  5 

79-9 

17  19-  I 

79.1 

30 

30 

16  56.  9 

84.  0 

17  31-9 

83.1 

18  06.  7 

82.3 

18  41.  2 

81.4 

19  15-5 

80.5 

20 

10 

18  54-  7 

85-4 

19  29.  5 

84.6 

20  03.  9 

83-7 

20  38.  3 

82.8 

21  12.  2 

81.9 

10 

5     00 

20  52.  6 

86.9 

21  27.  2 

86.  I 

22  01.  6 

85-2 

22  35.8 

84.3 

23  09.  6 

83-4 

5 

00 

4    50 

22  50.  7 

88.4 

23  25.  2 

87.6 

23  59-  5 

86.7 

24  33-  5 

85-7 

25  07.  2 

84.8 

4 

50 

40 

24  48.  8 

90.  0 

25  23,3 
27  21/5 

89.  I 

25  57-  5 

88.2 

26  31.4 

87.2 

27  05-0 

86.3 

40 

30 

26  47.  0 

91-5 

90.  6 

27  55-8 

89-7 

28  29.  5 

88.7 

29  03-0 

87.8 

30 

20 

28  45-  I 

93-1 

29  19-7 

92.  2 

29  53-9 

91.  2 

30  27.8 

90.3 

31  01.2 

89-3 

20 

10 

30  43-  I 

94-7 

31  17-7 

93-8 

31  52.  I 

92.8 

32  25.9 

91.8 

32  59-3 

90.8 

10 

4    00 

32  40.6 

96.4 

33  15-5 

95-4 

33  50.0 

94.4 

34  24.0 

93-4 

34  57-5 

92.4 

4 

00 

3    50 

34  37-9 

98.  I 

35  13- I 

97.1 

35  47-  8 

96.  I 

36  21.9 

95-1 

36  55-  6 

94-  I 

3 

50 

40 

36  34-  7 

99.8 

37  10.  I 

98.8 

37  45-0 

97.8 

38  19-  5 

96.8 

38  53-  3 

95-7 

40 

30 

38  30.  8 

loi.  6 

39  06.  8 

100.  6 

39  41-  9 

99-6 

40  16.  7 

98-5 

40  50.  7 

97-4 

30 

20 

40  26.  2 

103.5 

41  02.  4 

102.  5 

41  38.  I 

lOI.  4 

42  13.  2 

100.3 

42  47.  7 

99.2 

20 

10 

42  20,7 

105-5 

42  57-4 

104.  5 

43  33-  7 

103.4 

44  09.  I 

102.  2 

44  44-1 

lOI.  I 

10 

3    00 

44  13-8 

107.  6 

44  51-  2 

106.5 

45  28.  I 

105.4 

46  04.  2 

104.  2 

46  39.  6 

103.  I 

3 

00 

2    50 

46  05.  9 

109.  8 

46  44.  0 

108.6 

47  21.4 

107.5 

47  58-2 

106.3 

48  34-  2 

105.  I 

2 

50 

40 

47  56-2 

112.  I 

48  35-  I 

no.  9 

49  '^3-3 

109.7 

49  50- 9 

108.5 

50  27.8 

107-3 

40 

30 

49  44-9 

114-  5 

50  24.  8 

^^3-3 

51  03.  8 

112.  I 

51  42.  2 

no.  9 

52   19.9 

109.  6 

30 

20 

51  31-3 

117.  I 

52  12.  I 

115- 9 

52  52-3 

114.  7 

53  31-7 

113- 4 

54  10.4 

112.  I 

20 

10 

53   15-2 

119.  8 

53  57-4 

118.  6 

54  38.  6 

117-4 

55  19-  I 

116.  I 

55  58.  7 

*i4.8 

10 

2    00 

54  56.  2 

122.8 

55  39-  5 

121.  6 

56  22.  I 

I20.-3 

57  03-9 

119.  0 

57  44-9 

117.  6 

2 

00 

1    50 

56  33-  7 

126.  0 

57  18.  6 

124.8 

58  02.  5 

123.5 

58  45-  8 

122.  I 

59  27.  9 

120.  7 

1 

50 

40 

58  07.  3 

129.4 

58  53-  5 

128.  2 

59  39-  0 

126.  9 

60  23. 9 

125.6 

61  07.  9 

124.  2 

40 

30 

59  36.  2 

^33-^ 

60  24.  I 

131-9 

61   II.  2 

130.6 

61  57-9 

129.3 

62  43-  5 

127.9 

30 

20 

60  59.9 

137- I 

61  49-  4 

135-9 

62  38.3 

134.6 

63  26.  6 

133-3 

64  14.  2 

131-9 

20 

10 

62  i7.  0 

141-3 

63  08.  5 

140.  2 

63  59-2 

139.0 

64  49-  5 

137-8 

65  39- 0 

136.4 

10 

1    00 

63  27.  I 

146.  0 

64  20.  2 

144.9 

65  12.9 

143.8 

66  05.  I 

142.  6 

66  56.  9 

141.3 

1 

00 

0    50 

64  29.  0 

150.9 

65  23-9 

150.0 

66  18.  5 

149.0 

67   12.8 

147-9 

68  06.  2 

146.7 

0 

50 

40 

65  21.5 

156.3 

66  18.0 

155-  5 

67  14-3 

154.  6 

68  10.  4 

153-6 

69  06.  I 

152.6 

40 

30 

66  03.  8 

161.  9 

67  01.8 

161.  3 

67  59-7 

160.  6 

68  57.  I 

159.  8 

69  54-  5 

159.0 

30 

20 

66  34-  6 

167.9 

67  33-  6 

167.5 

68  32.  7 

166.  9 

69  31-6 

166.3 

70  30.  5 

165.7 

20 

10 

66  53.  6 

173-9 

67  53-4 

173-6 

68  53-  I 

173-4 

69  52.8 

173- I 

70  52-  5 

172.8 

10 

0    00 

67     0. 0 

180.  0 

68     0.0 

180.  0 

69     0. 0 

180.  0 

70     0. 0 

180.  0 

71     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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I    Si^ 


20° 

21° 

22° 

23°   ,/ 

24° 

Hour 
Angle. 

y 

v 

Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o     / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h.  m. 

7  20 

0  14.4 

59-2 

7  20 

10 

0  37-5 

62.  2 

I  17.  I 

61.  4 

I  56.7 

60.  7 

10 

7  00 

I  05.  0 

65.  2 

I  43-9 

64.  5 

2  22.8 

63-7 

3  OI-7 

62.9 

3  40.5 

62.  2 

7  00 

6  50 

2  53- 0 

66.7 

3  31-2 

66.0 

4  09.4 

65.2 

4  47-5 

64.4 

5  25-7 

63.6 

6  m 

40 

4  42.  I 

68.2 

5  19-8 

67- 5 

S  57-3 

66.7 

6  34-9 

65- 9 

7  12.3 

65.1 

40 

30 

6  32-5 

69.6 

7  09.4 

68.9 

7  46-4 

68.  I 

8  23.2 

67-3 

9  00.  I 

66.5 

30 

20 

8  23.8 

71.  I 

9  00-3 

70-3 

9  36-6 

69-5 

10  12.  9 

68.7 

10  49.  0 

67.9 

20 

10 

10  16.  2 

72.  6 

10  52.  I 

71.8 

II  27.8 

70.9 

12  03.  6 

70.  I 

12  39.  I 

69-3 

10 

6  00 

12  09.4 

74.0 

12  44.  8 

73-2 

13  20.  I 

72-3 

13  55-2 

71-5 

14  30.  I 

70.7 

6  00 

5    50 

14  03.  4 

75-4 

14  38.  3 

74.6 

15  13-1 

73-7 

15  47-  6 

72.9 

16  22.  I 

72.1 

5  50 

40 

IS  58. 1 

76.8 

16  32.  6 

76.  0 

17  07.  0 

75-1 

17  41.  I 

74-3 

18  15.0 

73-4 

40 

30 

17  53-5 

78.2 

18  27.  7 

77-4 

19  01.  5 

76.5 

19  35-  2 

75-7 

20  08.  6 

74.8 

30 

20 

19  49.  6 

79.6 

20  23.4 

78.8 

20  56.  9 

77-9 

21  30.  I 

77-0 

22  03.  0 

76.1 

20 

10 

21  46.  I 

8r.  0 

22  19.  5 

80.2 

22  52.  7 

79-3 

23  25-5 

78.4 

23  58.  I 

77-5 

10 

5  00 

23  43-  I 

82.5 

24  16.3 

81.6 

24  49-  I 

80.  7 

25  21.  6 

79-7 

25  53-  7 

78.8 

5  00 

1  50 

25  40.  4 

83-9 

26  13.3 

83.0 

26  45-  9 

82.1 

27  18.  I 

81.  I 

27  50.0 

80.  2 

4  50 

40 

27  38-  I 

85-4 

28  10.  9 

84.4 

28  43-  2 

83-5 

29  15-  2 

82.5 

29  46.  7 

81.5 

40 

30 

29  36.0 

86.9 

30  08.  6 

85-9 

30  40.  7 

84.9 

31  12.4 

83-9 

31  43-  7 

82.9 

30 

20 

31  34-  2 

88.3 

32  06.  7 

87-3 

32  38-  7 

86.3 

33   10.2 

85-3 

33   41-  2 

84.3 

20 

10 

33   32-2 

89.8 

34  04.  7 

88.8 

34  36-  7 

87.8 

35  08.  0 

86.8 

35  38.  9 

85-7 

10 

4  00 

35  30-  S 

91.  4 

36  02.  9 

90.4 

36  34-  8 

89.3 

37  06.  2 

88.2 

37  36-  9 

87.  2 

4  00 

3  50 

37  28.6 

93- 0 

38  01.  I 

91.9 

38  33-  0 

90.8 

39  04-  2 

89.7 

39  35-  I 

88.6 

3  50 

40 

39  26.  6 

94.6 

39  59-  2 

93-5 

40  31-2 

92.4 

41  02.  6 

91-3 

41  33-3 

9Q.  2 

40 

30 

41  24.  I 

96-3 

41  57- 0 

95-2 

42  29.  I 

94.  I 

43  00.  6 

92.9 

43  31-3 

91.8 

30 

20 

43  21.  5 

98.  I 

43  54-6 

96.9 

44  27.0 

95-8 

44  58-  7 

94-6 

45  29.  5 

93-4 

20 

10 

45  18.2 

99.9 

45  51-6 

98.7 

46  24.3 

97-5 

46  56.  2 

96-3 

47  27.3 

95-1 

10 

3  00 

47  14-3 

lOI.  9 

47  48.  2 

100.  7 

48  21.3 

99-4 

48  53-  6 

98.  I 

49  25-0 

96.8 

3  00 

2  50 

49  09-  5 

103.9 

49  43-  9 

102.  6 

50  17-6 

loi.  3 

50  50-  I 

100.  0 

51  22.  I 

98-7 

2  50 

40 

51  03-  7 

106.  0 

51  38-8 

104.  7 

52  13- I 

103.4 

52  46.4 

102.  0 

53  18.7 

100.  7 

40 

30 

52  56-6 

108.3 

53  32-  5 

107.  0 

54  07.  3 

105.6 

54  41-  2 

104.  2 

55  14-3 

102.8 

30 

20 

54  48.  I 

no.  8 

55  24-8 

109.4 

56  00.  6 

108.  0 

56  35-  5 

106.  5 

57  09.  I 

105.  0 

20 

10 

56  37-6 

113-  4 

57  15-2 

112.  0 

57  52-  I 

no.  5 

58  27.9 

109.  0 

59  02.  6 

107.4 

10 

2  00 

58  24.  9 

116.  2 

59  03-  9 

114.  8 

C60  42.  0) 

^"^3-3 

60  19.  0 

III.  7 

Cp'S4:i) 
102  44-  5 

no.  0 

2  00 

1  50 

60  09.  5 

"9-3 

60  49.  7 

117.  8 

/61  29.  I 

116.  3 

62  07.  5 

114.  6 

112. 9 

1  50 

40 

61  50.9 

122.  7 

62  32.8 

121.  2 

163  13-8 

119.  6 

63  53-7 

117.  9 

164  32-  2 

116.  I 

40 

30 

63  28.  2 

126.  4 

64  II.  8 

124.8 

64  54-  5 

123.2 

65  36-  I 

121.  5 

166  16.6 

119.  7 

30 

20 

65  00.  8 

130-  5 

65  46.  5 

128.9 

66  31.3 

127-3 

67  15.0 

125-5 

67  57-3 

123-7 

20 

10 

66  27.  7 

135-0 

67  15-4 

133-4 

i68  02.  4 

131.  8 

68  48.  2 

130.0 

69  11-  2 

128.  2 

10 

1  00 

67  47.  7 

140.  0 

68  37.8 

138.5 

69  27.  I 

136.9 

70  15.  6 

135-2 

71  02.7 

-^33-3 

1  00 

0  50 

68  59-  5 

145-4 

69  51-  7 

144.  I 

70  43-  5 

142.  6 

71  34-  2 

140.9 

72  24.  5 

139.2 

0  50 

40 

70  01.3 

151-5 

70  56.  0 

150-3 

71  50-3 

148.9 

72  43-9 

147-4 

73  36-  7 

145.8 

40 

30 

70  51-  7 

158.0 

71  48.  2 

157-  0 

72  45-  0 

155-  9 

73  41-0 

154-7 

74  36-  5 

153-3 

30 

20 

71  29.  2 

165.  I 

72  27.  7 

164.3 

73  26.  I 

163.  5 

74  24-  2 

162.  6 

175  22.0 

161.  6 

20 

10 

71  52.2 

172.5 

72  51.8 

172.  I 

;  73  51-  3 

171.  7 

74  50-  9 

171.  2 

75  50-3 

170.  6 

10 

0  00 

72  0. 0 

180.  0 

73  o-o 

i8o.  0 

( 
74  0.0 

180.  0 

75  o-o 

180.  0 

76  0. 0 

180.0 

0  00 

._  _, , 

t                             -^T 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  ire  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  Blast  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to 
East;  and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  Irom  South  to  West. 
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0° 

1" 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6 

00 

0  00.  0 

90.  0 

6    00 

5 

50 

I  58.2 

91-5 

I  21.  2 

92.3 

0  44.  2 

93-1 

0  07.  2 

93.9 

5     50 

40 

3  56-3 

93-  I 

3  19-3 

93.9 

2  42.  2 

94-7 

2  05.  I 

95-4 

I  28.0 

96.  2 

40 

30 

5  ■54- 2 

94.6 

5  17- I 

95.4 

4  39-8 

96.  2 

4  02.5 

97,0 

3  25.2 

97-7 

30 

20 

7  51-9 

96.  2 

7  14.6 

97.0 

6  37-1 

97-8 

5  59-6 

98.6 

5  22.0 

99.3 

20 

10 

9  49-2 

97.8 

9  II.  8 

98.6 

8  34-1 

99-4 

7  56.2 

100.  I 

7  18.5 

100.  9 

10 

5 

00 

II  46.  I 

99.4 

II  08.3 

100.  2 

10  30.  4 

loi.  0 

9  52.4 

lOI.  7 

9  14.2 

102.  5 

5    00 

4 

50 

13  42.  4 

lOI.  0 

13  04.  3 

loi.  8 

12  26.  I 

102.  6 

II  47-  7 

103-3 

II  09.  2 

104.  I 

4    50 

40 

15  38-  I 

102.  6 

14  59.  7 

103,4 

14  21.  0 

104.  2 

13  42.  2 

105.0 

13  03.3 

105.8 

40 

30 

17  33- 0 

104.3 

16  54.  2 

105.  I 

16  15.  2 

105.9 

15  35-9 

106.  7 

14  56.  7 

107.5 

30 

20 

19  27.  2 

106.  0 

18  47. 9 

106.8 

18  08.  4 

107.  6 

17  28.  7 

108.4 

16  48.  8 

109.  2 

20 

10 

21  20.  2 

107.8 

20  40.  5 

108.  6 

20  00.  5 

109.4 

19  20.3 

no.  2 

18  39-  8 

no.  9 

10 

4 

00 

23  12.  2 

109.  6 

22  31.9 

no.  4 

21  51-3 

III.  2 

21  10.  5 

112.  0 

20  29.  5 

112.  7 

4    00 

3 

50 

25  02.9 

III.  4 

24  22.  0 

112.  2 

23  40.  8 

113.  0 

22  59.4 

113.  8 

22  17.  9 

114.  6 

3    50 

40 

26  52.  3 

113- 3 

26  10.  8 

114.  I 

25  28.  9 

114.9 

24  46.  8 

115.  7 

24  04.  5 

116.5 

40 

30 

28  40.  0 

115-3 

27  57-8 

116.  I 

27  15.2 

116.  9 

26  32.4 

117.  7 

25  49-4 

1x8.  5 

30 

20 

30  26.  0 

117-3 

29  43- 0 

118.  I 

28  59-  7 

118.  9 

28  16.  I 

119.  7 

27  32.3 

120.  5 

20 

10 

32  09.9 

119.  4 

31  26.  2 

120.  2 

30  42.  I 

121.  0 

29  57-  7 

121.  8 

29  13.  I 

122.  6 

10 

3 

00 

33  51-8 

121.  6 

33  07-  2 

122.  4 

32  22.  2 

123.2 

31  36.9 

124.  0 

3°  51.4 

124.8 

3    00 

2 

50 

35  31- I 

123.9 

34  45-  6 

124.7 

33  59-  8 

125.5 

33  13-  7 

126.3 

32  27.  2 

127.  0 

1  2    50 

40 

37  07.  9 

126.3 

36  21.4 

127.  I 

35  34-  6 

127.8 

34  47-  5 

128.6 

34  00.  I 

129.3 

40 

30 

38  41-  6 

128.8 

37  54-  2 

129.  6 

37  06.  4 

130.3 

36  18.  2 

131.  I 

35  30.0 

131.8 

30 

20 

40  12.  2 

131-3 

39  23.  7 

132.  I 

38  34-  9 

132.8 

37  45.7 

133-6 

36  56.  4 

134.3 

20 

10 

41  39- 0 

134-0 

40  49.  5 

134.8 

39  59-  6 

135-5 

39  09.  5 

136.2 

38  19.  I 

136.9 

10 

2 

00 

43  02. I 

136.8 

42  II.  4 

137.6 

41  20.  4 

138.3 

40  29.  2 

138.9 

39  37-  7 

139.5 

2    00 

1 

50 

44  20.  6 

139.8 

43  28.9 

140.5 

42  36-  9 

141.  2 

41  44.5 

141.  8 

40  52.  I 

142.4 

1    50 

40 

45  34-  5 

142.  9 

44  41-6 

143-  5 

43  48. 5 

144.2 

42  55-  I 

144.8 

42  01.  6 

145.4 

40 

30 

40  43.  2 

146.  I 

45  49-  2 

146.  7 

44  55-  I 

147-3 

44  00.  7 

147.9 

43  06.  I 

148.5 

30 

20 

47  46.  4 

149-4 

46  51-3 

150.  0 

45  56.  I 

150.6 

45  00.7 

151.  I 

44  05.  I 

151.7 

20 

10 

48  43-  2 

152.9 

47  47-  4 

153- 4 

46  SI.  2 

153.9 

45  54.8 

154.4 

44  58.3 

154.9 

10 

1 

00 

49  34-  0 

156.5 

48  37.  0 

157-0 

47  39-  8 

157.4 

46  42.  6 

157.9 

45  45.  2 

158.3 

1     00 

0 

50 

50  17.6 

160.  2 

49  19-  8 

160.  6 

48  21.8 

161.  0 

47  23.8 

161.  4 

46  25.  6 

161.  7 

0    50 

40 

50  54-  0 

164.  0 

49  55.  4 

164.4 

48  56.  7 

164.  7 

47  58- 0 

165.  0 

46  59-  2 

165.3 

40 

30 

51  22. 6 

167.9 

50  23.4 

168.2 

49  24-  r 

168.4 

48  24.  9 

168.7 

47  25-6 

168.9 

30 

20 

51  43-3 

171. 9 

50  43-  7 

172.  I 

49  44-  0 

172.3 

48  44-  3 

172.4 

47  44-  6 

172.  6 

20 

10 

51  55-8 

175.9 

50  55-9 

176.  0 

49  56-  0 

176.  I 

48  56.  I 

176.  2 

47  56- 2 

176.3 

10 

0 

00 

52     0.0 

180.  0 

51     0.  0    180.  0 

50     0.  6    180.  0 

49     0. 0 

180.  0 

48     0. 0 

180.  0 

0    00 

In  North  decimation,  when  t 

le  star  is  rising  or  East  of  the  meridian,  th« 

;  tabulated  azimuths 

are  reckoned  from  North  to  East; 

and  when  the  star  is  setting  or  W 

est  of  the  meridian,  the  tabulated  azimuth 

s  are  reckoned  from 

North  to  West. 

In 

Sontl 

I  declination. 

when  t 

le  star  is  risii 

ig  or  Ea, 

it  of  the  mer 

dian,  th 

e  tabulated  a 

zimuths 

are  reckoned 

1  from  So 

uth  to  East; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabtUated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5  10 
30 
20 
10 

5  00 
4  50 
40 
30 
SO 
10 


4 
3 


3 
2 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


2 
1 


0     00 


5° 


Alt. 


o  / 


o  50.  8 
2  47.9 
4  44.  4 
6  40.7 

8  36.0 
10  30.  7 
12  24.3 
14  17.2 

16  08.  8 

17  59-4 

19  48.  3 
21  36.  I 
23  22.  o 

25  06.  2 

26  48.  3 
28  28.  2 

30  05-  7 

31  40.  6 

33  12.  5 

34  41- 4 

36  06.  8 

37  28.  5 

38  46.  I 

39  59-  4 

41  07.9 

42  II.  4 

43  09-  5 

44  01.  8 

44  47-  8 

45  27.6 

46  00.  4 
46  26.  3 
46  45.  o 
46  56.  3 


Az. 


97.0 

98.  5 

100.  I 

101.  7 

103-3 
104.9 
106.  6 
108.3 
no.  o 
III.  7 

113- 5 
115-4 

117- 3 
119.  2 
121.  2 
123.3 

125.5 
127.8 
130.  I 
132-5 
13s- o 
137-6 

140.  2 

143-  I 
146.  o 
149.0 
152.  2 

155-4 

158.7 
162.  I 

165.6 
169.  I 
172.7 
176-3 


47 


o.  o  [180.  o 


6° 


Alt. 


o  13-7 
2  10.  4 
4  06.  7 

6  02.  6 

7  57-6 

9  51-9 
11.45.  I 

13  37-  5 
15  28.6 
17  18.5 


29  19.  6 

30  53-6 

32  24.  6 

33  52- 6 

35  17-0 

36  37-6 

37  54-2 

39  06.  6 

40  14.  o 

41  16.  5 

42  13- 7 

43  05-0 

/43  50-3 

44  29.  2 

45  oi-  6 
45  26.  9 

45  45-3 
45  56-3 


o.  o 


Az. 


97.8 

99-3 
00.  9 
02.  5 

04.  I 
05-7 

07-3 

09.  o 

10.  7 
12.5 

14-3 
16.  I 
18.0 
20.  o 
22.  o 
24.  I 

26.  2 

28.5 
30.8 

33-2 
35-7 
38.3 

40.9 

43-7 
46.6 

49-6 

52-7 
55-8 

59-1 

62.  4 

65-9 

69- 3 
72.9 

76.4 


r 


Alt. 


180.  o 


I  43-  I 
3  29.  o 

5  24.5 

7  19-2 

9  13-0 

11  05.8 

12  57.  6 
14  48.  3 
16  37-5 

18  25.  4 

20  II.  6 

21  56-3 
23  38.  8 

25  19-  4 

26  57.6 

28  33.  4 

30  06.  3 

31  36.5 

33  03-  4 

34  26.  9 

35  46.  5 

37  02.  I 

38  13-4 

39  20.  o 

40  21.  5 

41  17.7 

42  08.  2 

42  52.7 

43  31-0 

44  02.  7 
44  27.  5 
44  45-6 
44  56-  4 


Az. 


45     0.0 


100.  I 
loi.  7 
103.2 

104.  8 
106.  5 

108.  I 

109.  8 
III.  S 
113-2 

115.  o 

116.  9 
118.  8 
120.  8 
122.8 
125.9 

127.  o 
129.  2 

131-  5 
133-9 
136-3 
138.9 

141.  6 

144-3 
147.2 
150.  I 
153-2 
156.3 

159-5 
162.8 

166.  I 
169.5 

173-0 
176.5 


180.  o 


Alt. 


o  55-6 
2  51-3 
4  46.4 

6  40.  7 

8  34-1 
10  26.  4 
12  17.  7 

14  07.  8 

15  56.  5 


/22    54.  9 

j24  34-  6 
(26  12.  I 

f27  46.  9 
[29  19.  o 

48.  2 
14.  2 

33  36.  6 

34  55-3 


32 


36  09.  9 

37  20.  2 

38  25.8 

39  26.  4 

40  21.7 

41  II. 3 

41  55-  I 
,42  32-  6 
143  03-  8 
W3  28.  2 
k3  45-  9 
/43  56.  5 


Az. 


44     o.  o 


00.  9 
02.  5 
04.  o 

05.6 

07.  2 
08.9 

10.  6 
12.3 
14.  o 

15.8 
17.  6 
19-5 
21-5 
23-  5 
25.6 

27.7 
29.9 
32.2 
34-6 
37-0 
39-5 

42.  2 
44-9 
47-7 
50.6 

53-6 
56-7 

59-9 
63.  I 
66.4 
69  7 

73-  I 
76.6 


Alt. 


80.0 


o  18.  I 

2  13-5 
4  08.  2 


6  02.  I 

7  55- o 

9  46.9 
II  37.6 

13  27.  I 

15  15- 1 


V[9_29- 

22  ib.  7 

23  49.  6 
25  26.  2 

2  7  00.  2 

28  31.4 

29  59-  6 

31  24.  6 

32  46.  I 

34  03.  7 

35  17-4 

36  26.  7 

37  31-4 

38  31- I 

39  25.5 

40  14.4 

40  57-4 

41  34-  3 

42  04.  8 
42  28.  8 
42  46.  I 
42  56-  5 


Az. 


loi.  7 

103.  2 

104.  8 

106.  4 

108.  o 

109.  6 
III.  3 

113.  o 

114.  7 

116.  5 
118.  4 
120.3 
122.  2 
124.  2 
126.3 

128.  4 
130.  6 
132.9 
135-2 
137-6 
140.  2 

142.8 

145-5 
148.3 
151.  I 
154-  I 
157- I 

160.  2 
163.4 
166.6 
169.9 

173-3 
176.6 


43     0.0 


180.  o 


Hour 
Angle. 


h.  m. 


5  40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  thJb  star  is  rising  or  East  of  the  meridian,  theftabulated 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuth 

In  South  declination,  when  tne  star  is  rising  or  East  of  the  meridian,  the 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuth  s 


X^"  3?V 


azimuths  ai-e  reckoned  from  North  to  East; 
are  reckoned  from  I^orth  to  West, 
tabulated  azimuths  are  reckoned  from  South  to  East; 
are  reckoned  from  Sputh  to  West. 


/ 


^}       13-0 


Ji^      2.7.4 


LATITUDE  38°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE.     395 


10° 

11° 

12° 

13° 

14° 

Hour 
Angle,  j 

Hour 
Angle. 

1 

Alt.          Az. 

1 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0 

/ 

0 

0       / 

• 
0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5 

20 
10 

I  35-7 
3  30-2 

104.  0 

105.  6 

0  57-9 

2  51-7 

104.  8 
106.  4 

0  20.  I 
2   13.6 

105-5 
107.  I 

I  35-1 

107.9 

0  56.9 

108.  7 

5    20 
10 

5 
4 

00 
50 
40 
30 
20 
10 

5  23-5 

7  16.  0 

9  07.2 

10  57.4 

12  46.3 

14  33-  8 

107.  2 
108.8 
no.  4 

112.  I 

113.  8 
"5-5 

4  44.  8 

636.7 

8  27.5 

10  17.  I 

12  05.  4 

13  52-2 

107.9 
109.5 

111.  I 

112.  8 

114-  5 
116.  2 

4  06.  0 

5  57-4 
7  47-  7 
9  36-7 

II  24.3 
13  10.5 

108.  7 
no.  3 
III.  9 
113.  6 

115- 3 
117.  0 

3  27.2 
5  18.  I 

7  07.8 

8  56.1 
10  43.  2 
12  28.  6 

109.5 

111.  I 

112.  7 

114- 3 

116.  0 

117.  7 

2  48.4 
4  38.7 
6  27.8 
8  15.6 

10  01.  9 

11  46.  7 

no.  2 
III.  8 

113- 4 

115.  0 

116.  7 
118.  4 

5     00 
4    50 
40 
30 
20 
10 

1 
3 

00 
50 
10 
30 
20 
10 

16  19.  6 

18  03.  8 

19  46.  I 
21  26.  4 

23  04.4 

24  40.  2 

117- 3 
119.  I 

121.  0 

122.  9 
124.9 
127.  0 

15  37-3 
17  20.  8 

19  02.  3 

20  41.  9 

22  19.  I 

23  53-9 

118.  0 

119.  8 
121.  7 
123.6 
125.  6 
127.7 

14  54-  9 
16  37.6 

18  18.  4 

19  57-  I 
21  33-5 
23  07-  5 

118.  8 
120.  6 
122.  5 
124.4 
126.3 
128.4 

14  12.4 

15  54-4 
17  34-  3 

19  12.  2 

20  47.  8 
22  20.  8 

119- 5 
121.  3 
123.  2 
125.  X 
127  0 
129.  0 

13  29.7 

15  10.7 

16  so.  I 
18  27.  I 

20  01.  9 

21  34.  I 

120.  2 
122.  0 
123.9 
125.  8 
127.7 
129.7 

4    00 
3    50 
40 
30 
20 
10 

3 
3 

00 
50 
40 
30 
20 
10 

26  13.  2 

27  43.  6 

29  10.  8 

30  34-  9 

31  55-4 
33  12.2 

129.  I 
131.  2 

133-5 
135-9 
^3^-3 
140.  8 

25  26.  I 

26  55-  5 

28  21.  9 

29  45-  0 

129.8 

131-9 
134-  2 

136-5 
138.9 
141.  4 

24  38.  8 

26  07.3 

27  32.7 

28  54.  8 

30  13-4 

31  28.2 

130-5 
132.6 
134.8 
137- I 

139-5 
142.  0 

23  51-3 

25  18.9 

26  43-  4 

28  04.  6 

29  22.  2 

30  36.  I 

131.  I 
133-3 
135-5 
137-8 
140.  1 
142.  5 

23  03.  6 

24  30.  4 

25  53-9 

27  14.  I 

28  30.  8 

29  44.0 

131.  8 

133-9 
136.  I 

138.4 
140.  7 

143-  I 

3     00 
2     50 
40 
30 
20 
10 

<?i  40.  sj 

732  ^0.  3 

2 
1 

00 
50 
40 
30 
20 
10 

34  24-  8 

35  33-  2 

36  36-  9 

37  35-6 

38  29.  2 

39  17-3 

143-4 
146.  0 
148.  8 
151.  6 

154-5 
157-5 

33  32-0 

34  39-  4 

is  42. 2 

36  40. 1 

37  32-8 

38  20. 1 

143-9 
146.  6 

1.49-  3 
152.  I 

155-0 

157-9 

32  39-  0 

33  45-  4 

34  47-  4 

35  44-4 

36  36-  3 

37  22.8 

144-  5 
147.  I 
149.8 

152-5 
155-4 
158.3 

31  45-9 

32  51-5 

33  52-  5 

34  48.  6 

35  39-8 

36  25.6 

145.  0 
147.6 

150-3 
153-0 

155-  8 
158.6 

30  52-  7 

31  57-3 

32  57-5 

33  52-8 

34  43-  I 

35  28.  2 

145.6 
148.  I 
150.8 

153-5 
156.  2 
159.0 

2     00 
1     50 
40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 
10 

39  59-  5 

40  35-  8 

41  05.  8 
41  29.  5 
41  46.4 
41  56.6 

160.  6 

163-7 
166.  9 
170.  I 

173-4 
176.7 

39  01.  6 

39  37-4 

40  06.  8 
40  30.  0 
40  46.  6 
40  56.  6 

160.  9 
164.  0 
167.  I 

170-3 
173-5 
176.8 

38  03.  7 

38  38.  8 

39  07.  7 
39  30.  5 
39  46.  8 
39  56.  6 

161.  2 
164.3 
167.4 
170.  5 
173-6 
176.8 

37  05.  7 

37  40-  2 

38  08.  6 

38  31- I 
38  47-  0 
38  56.  8 

161.  6 
164.  6 
167.6 
170.7 

173-7 
176.8 

36  07.  7 

36  41-  7 

37  09.  6 
37  31-6 
37  47-3 
37  56.  8 

161.  9 
164.8 
167.8 
170.8 

173-9 
176.9 

1     00 
0    50 
40 
30 
20 
10 

0 

00 

42     0. 0 

180.  0 

41     0. 0 

1 

180.  0 

40     0. 0 

180.  0 

39     0.0 

180.  0 

38     0.0 

180.  0 

0     00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  Xorth  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  fetar  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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396    LATITUDE  38°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE. 


Hour 
Angle. 


h.  m. 


5 
4 


4 
3 


3 
3 


2 
1 


5     10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


15° 


Alt. 


o  i8.  7 


09. 

59- 
47- 
34- 
20. 


II  04. 


12  46.  8 
14  27.3 

16  05.  7 

17  41.9 

19  15.8 

20  47.  2 

22  15.  8 

23  41-  7 

25  04-  2 

26  23.  7 

27  39-  3 

28  51.4 

29  59-4 

31  03- I 

32  02.  3 

32  56-9 

33  46.4 

34  30-  8 

35  09-  6 

35  43-  o 

36  10.  4 
36  32.0 
36  47-  5 
36  56-  9 


Az. 


16° 


Alt. 


109.5 

11.  o 

12.  6 
14.  2 
15-8 
17-5 

19.  2 

20.  9 
22.  7 
24.  6 
26.  4 
28.4 
30-4 

32-4 
34-5 
36.7 
39- o 

41-3 
43-7 

46.  I 
48.6 

51-2 

53-9 
56.6 

59-3 

62.  2 
65.1 
68.0 
71.0 
74.0 
77.0 


37     o-o 


180.  o 


o  / 


I    30.6 

3  19-8 

5  07-6 

6  54.  I 
839.1 

10  22.  3 

12  03.9 

13  43-  6 

15  21.  2 

16  56.  7 
18  29.  6 

20  00.  I 

21  27.  8 

22  52.  8 

24  14-  4 

25  32-8 

26  47.  6 

27  58.  8 

29  05-  9 

30  08.  8 

31  07.  I 

32  00.  8 

32  49.  6 

33  33-  2 


34  II- 5 

34  44-  I 

35  II- 3 
35  32-5 
35  47-  7 
35  56-  9 


Az. 


17° 


Alt. 


36 


o.  o 


111.8 

^^3-3 
114.  9 

116.  5 

118.  2 

119.  9 


121.  7 
123-4 

125-3 
127.  I 

129.  I 

131.  I 

133-  I 
135-2 

137-3 
139.6 
141.  9 
144.  2 

146.  6 
149.  I 
151-  7 
154-3 
157-0 
159.6 

162.  5 

165-3 
168.  2 
171.  I 

174-  I 
177.0 


180.  o 


51-7 
40.  2 

27-5 
13-3 
57-6 
40.  I 


11  20.  9 

12  59.  8 
14  36.  6 

16  II.  I 

17  43-  3 

19  12.  9 

20  39.  7 

22  03.  6 

23  24-  5 

24  41-9 

25  55-8 

27  06.  I 

28  12.  3 

29  14.  2 

30  II.  8 

31  04-  7 

31  52-8 

32  35-8 

33  13-4 

33  45-  6 

34  12.  2 
34  33-  I 
34  47-  9 
34  57-  o 


Az. 


35     o-o 


112.  5 

114.  o 

115.  6 

117.  2 

118.  9 
120.  6 

122.  4 
124.  I 
126.  o 
127.8 
129.7 

131-7 

133-7 
135-8 

137-9 
140.  2 
142.4 
144-  7 

147.  I 
149.6 
152.  I 

154-7 
157-4 
160.  o 

162.8 
165.6 
168.4 

171-3 

174-  2 
177.  I 


18° 


Alt. 


180.  o 


12.8 
00.8 

47-3 
32-4 
16.  o 


8  57.8 

10  37.8 

12  15.9 

13  51-8 

15  25.6 

16  56.  8 

18  25.6 

19  51-  5 

21  14-  5 

22  34-  4 

23  50-9 

25  03-  9 

26  13.  I 

27  18.  6 

28  19.  7 

29  16.  4 

30  08.  6 

30  55-  8 

31  38-  I 

32  15.  2 

32  46.  9 

33  13-0 
33  33-  5 

33  48-  2 

34  57-  I 


Az. 


o.  o 


113- 3 
114- 8 
116.  4 

118.  o 

119.  7 
121.  4 

123.  I 
124.8 
126.  6 
128.  5 
130.4 
132-4 

134-4 
136.5 
138.6 
140.  8 
143.0 

145-3 

147.6 
150.  I 
152.6 

155-  I 
157-7 
160.  4 

163.  I 

165.8 

168.6 

171-4 

174-3 
177.  I 


19= 


Alt. 


180.  o 


I  21.  2 

3  07-  I 

4  51- 5 
6  34-3 

8  15-3 

9  54-6 
II  31.9 

13  07-  o 

14  39.  8 

15  lo-  2 
17  38-  I 

19  03.  I 

20  25.  I 

21  44.  I 

22  59.8 

24  II.  9 

25  20.3 

26  24.  7 

27  24.9 

28  21.  o 

29  12-  3 

29  58-  8 

30  40-  5 

31  17.0 

31  48.  I 

32  13-8 
32  33-9 
32  48-  4 
32  57-2 


Az. 


115.  6 

117.  2 

118.  8 
120.  4 
122.  I 

123.8 

125-5 
127.3 

129.  2 

131.  I 

133-0 


35-0 

37- o 

39-  I 

141- 3 

143- 5 

145-8 

148.  I 
150.6 
153-0 

155-  5 
158.  I 

160.  7 

163.4 
166.  I 
168.8 
171.  6 

174-4 
177.2 


33 


o.  o    180.  o 


Hour 
Angle. 


h.  m. 


5     10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  .South  declination,  when  the  star  is  rising  or  East  of  tlie  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


4  50 
10 
30 
30 
10 

4  00 
3  50 
40 
30 
20 
10 


3 
2 


00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
SO 
10 

1  00 
0  50 
40 
30 
SO 
10 


0     00 


20= 


21° 


Alt. 


Az. 


o  41.  6 
2  26.8 

4  lo-  5 

5  52- 6 
7  32-8 

9  II-3 
10  47.  7 

12  22.  o 

13  53-9 

15  23.5 

16  50.  4 

18  14.  6 

19  35-7 

20  53.  8 

22  08.  5 

23  IQ.  8 

24  27.  2 

25  39-8 

26  30.  2 

27  25.  4 

28  15.9 

29  01.  8 

29  42.  8 

30  18.  7 

30  49-  3 

31  14.6 

31  34-4 
31  48.  6 
31  57-2 


o.  o 


16.3 
17.9 

19- S 
21.  I 
22.8 


24-  5 
26.  2 
28.0 
29.8 
31-7 
33- (> 

35-6 
37-6 

39-7 
41.9 

44.  I 

46.3 

48.6 

51-0 
53-4 
55-9 
58.4 
61.  o 


63.6 
66.3 
60.  o 

71-7 
74.5 


Alt. 


Az. 


02.  I 
46.  5 

29-  5 
10.8 
50.  2 


8  27.9 

10  03.  5 

11  36.9 

13  08.  o 

14  36-  7 
16  02.  7 


17  26. 

18  46. 

20  03. 

21  17. 

22  27. 

23  34- 


24  36.  8 

25  35-3 

26  29.  7 

27  19-  S 

28  04.  7 
28  45.0 


29  20.  4 

29  5°-  5 

30  15-4 
30  34-  8 
30  48.  8 
30  57-2 


I  So.  o 


o.  o 


117.  I 
1x8.  6 

120.  2 

121.  8 
123-  S 


125.  2 

126.  9 
128.7 

130-5 
132-4 
134-3 

136.  2 

138.2 
140.3 
142.4 
144.6 
146.8 

149.  I 

151-5 
153-8 

156.3 
158.8 
161.  3 

163.9 
166.5 
i6g.  2 

171-9 
174.6 

177-3 


22° 


Alt. 


Az. 


1  06.  2 

2  48.  4 
4  28.  9 
6  07.  6 


7  44- 

9  19- 
10  51. 

12  21. 

13  49- 


15  14.8 

16  37.0 

17  56.6 

19  12.  8 

20  25.  6 

21  35-  I 

22  40.  7 

23  42.  7 

24  40-  3 

25  34-  o 

26  23.  o 

27  07.  6 

27  47-2 

28  22.  o 

28  51.6 

29  16.  I 

29  35-2 
29  49.  o 

29  57-2 


23° 


Alt. 


Az. 


19.4 

21.  o 

22.  6 
24.  2 

25-9 
27.  6 
29.4 
31.2 
33-° 
34-9 

36.8 
38.8 
40.9 
43-0 

45-1 
47-3 


49-6 
51-9 
54-3 
56.7 
59-  I 
61.6 

64.  2 

66.8 
69.4 
72.  o 
74-7 
77-  3 


180.  o 


o.  o 


c8o.  o 


o   / 


o  25.9 

2  07.3 

3  47-0 
5  24-8 

7  00.  9 

8  34.7 

10  06.  5 

11  35-8 

13  02.  7 

14  26.  8 

15  48.  3 

17  06.  7 

18  22.  I 

19  34-  o 

20  42.  6 

21  47-3 

22  48.  5 

23  45-  3 

24  38.  2 

25  26.4 

26  10.  4 

26  49.  4 

27  23.6 

27  52-  7 

28  16.  9 
28  35.  7 
28  49.  I 

28  57-2 


24° 


Alt. 


120.  I 

121.  7 
123-3 
124-9 

126.  6 
128.3 
130.  o 
131- 8 
133-6 
135-5 

137-4 
139-4 
141 

143 
145 


5 
5 
6 

147.8 


150.  o 

152-3 
154.7 
157- I 

159- 5 
161.  9 

164.4 
167.  o 
169.5 
172.  I 
174.8 
177-4 


Az. 


I  26.  2 

3  05-  I 

4  42.2 

6  17-3 

7  50-3 
9  21.  I 

10  49.  6 

12  15.  5 

13  38.  8 

14  59-  3 

16  16.  9 

17  3^-3 

18  42.  4 

19  50.  o 

20  54.  o 

21  54.2 

22  50.3 

23  42.3 

24  29.  9 

25  13- I 

25  51.6 

26  25.  2 

26  53.9 

27  17.6 
27  36.  I 

27  49-3 
27  57-4 


Hour 
Angle. 


h.  m. 


122. 4 
124.  o 

125.6 

127-3 
129.  o 

130.7 

132-  S 

134.3 
136.  I 

138.0 
140.  o 
142.  o 

144. 1 

146.  2 
148.3 

150-5 
152.8 

155-  I 
157-4 
159-8 
162.  2 

164.  7 

167.  2 
169.7 

172.3 
174.8 

177-4 


29 


o.  o  (180.  o 


28     o.  o  ii8o.  o 


4 
3 


50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
;30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  ^o^th  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West.  ^,  ^    rf    * 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azunuths  are  reckoned  from  bouth  to  iiast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  W  est. 


398 


LATITUDE  39°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


Hour 
Angle. 


h.  m. 


5 
4 


4 
3 


6  10 

6  00 
5  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


Alt. 


o  oo.  o 


1 56. 

3  53- 
S  49- 
7  45- 
9  41- 


II  36.  2 

13  30-  8 
IS  24- 9 
17  18.  o 
19  10.  4 

21  01.  8 

22  52.  o 
24  40.  8 
26  28.  3 

28  14.  I 

29  58.  I 
31  40.2 

33  20.  I 

34  57-4 
36  32.  I 

38  03-  8 

39  32- 3 

40  57-  I 

42  18.  I 

43  34-  6 

44  46.5 

45  53-  2 

46  54.  6 

47  49-  8 

48  38.  9 

49  21.  I 

49  56-  2 

50  23.  9 

50  43-  9 
50  56.  o 


Az. 


51  0.0 


90.  o 

91.  6 
93-2 
94-7 
96- 3 
97-9 

99.6 

101.  2 

102.  9 
104.  6 
106.  4 
108.  2 

no.  o 
III.  9 
113-8 
115.  8 
117.  8 
120.  o 

122.  2 

124-  5 
126.  9 
129.4 
132.  o 

134-7 

137-5 
140.4 

143-5 

146.  7 
150.0 
153-4 

156.9 
160.  6 
164.4 
168.2 
172.  I 
176.  I 


Alt. 


180.  o 


o  37.8 
2  34-  5 
4  30-8 
6  27.  3 
8  23.4 
10  19.3 

12  14. 7 
14  09.  7 

16  03.  9 

17  57-6 
19  50.  4 
21  42.  I 

23  32-8 
25  22.3 

27  10.3 

28  56.  9 
30  41.6 
32   24.  5 

34  05.  I 

35  43-4 

37  19-0 

38  51-8 

40  21.2 

41  47.  I 

43  09-0 

44  26.  7 

45  39-  6 

46  47.  6 

47  49-  8 

48  46.  I 

49  36-  o 

50  19.  I 

50  54-  9 

51  23.2 
51  43-  6 
51  55-9 


Az. 


o.  o 


2° 


Alt. 


89.  2 
90.8 
92.4 
93-9 
95-5 
97.1 

98.8 
00.  4 
02.  I 
03.8 
05.  6 
07.4 

og.  2 
II.  I 

13-0 
15.0 
17.  o 
19.  2 

21.  4 

23-7 
26.  I 
28.6 
31.2 

33-9 

36.8 

39-7 
42.8 
46.  o 
49.4 

52-9 

56-5 
60.  2 

64.  o 

67.9 
71.9 

75-9 


180.  o 


I  15-5 
3  12.  I 
5  08.7 
7  05-1 
9  OI-4 
10  57-4 


Az. 


3° 


12  53-  I 

14  48.  2 

16  42.  9 

18  36.  9 

20  30.  0 

22  22.  2 

24  13-  4 

26  03.  5 

27  52-1 

29  39-3 

31  24.  8 

33   08.  3 

34  49-  9 

36  29.  I 

38  05.  5 

39  39-  2 

41  09.  7 

42  36.  6 

43  59-6 

45  18.4 

46  32.  5 

47  41-4 

48  44.8 

49  42.  2 

50  33-  0 

51  17.0 

51  53-5 

I 

52  22.4 

I 

52  43-  2 

52  55-8 

53  0-0 

li 

88.5 

90.  o 

91.  6 
93-2 
94-8 
96.4 

98.0 
99-6 
01.3 
03.  o 
04.8 
06.5 

08.4 
10.3 
12.  2 
14.  2 
16.  2 
18.3 

20.  6 
22.  9 

25-3 
27.8 

30-4 

33-'^ 

36.0 
39-0 
42.  I 

45-4 
48.8 

52-3 

56.  o 
59-8 

63-7 
67.7 
71.7 
75-8 


180.  o 


Alt. 


I  53-3 
3  49-8 
5  46-4 
7  42.  9 
9  39-2 
II  35-4 

13  31-3 
15  26.8 
17  21.  6 

19  15-9 
21  09.  5 

23  02.  I 

24  53-  8 
26  44.  4 
28  33.6 
30  21.  5 

32  07.6 

33  52-0 


35  34- 

37  14- 

38  51- 

40  26. 

41  57- 
43  25. 


44  SO-  o 

46  09.  8 

47  25.  o 

48  35-  I 

49  39-  6 


5° 


;8.  o 


51  29.9 

52  14.  6 

52  52-0 

53  21.  5 
53  42-  8 
53  55-7 


Az. 


54  0.0 


87.7 
89.  2 
90.8 
92.4 
94.  o 
95-6 

97-2 

98.8 

100.  5 

102.  2 

104.  o 

105-7 

107.  6 
109.5 
III.  4 
113- 4 
IIS- 4 
117- 5 

119.  8 
122.  I 

124-  5 
127.  o 
129.  6 
132.4 

135-  2 
138-3 
141-4 
144.  7 
148.  2 
151-8 

155-  5 
159-4 

163-3 
167.4 
171.  6 
175-7 


Alt. 


180.  o 


o  34.8 

2  31-0 
4  27.4 
6  24.  o 
8  20.  6 
10  17.  o 
13-4 


12 


14  09.3 
16  05.  o 

18  00.  2 

19  54-  8 

21  48.  7 
23    41.8 

25  33-9 
27  24.  9 
29  14.  8 

31  03.  s 

32  50-  I 
34  35-2 


36  18.3 

37  59-  3 
39  37-6 

41  13-2 

42  45-  7 

44  14-  8 

45  40-  o 

47  01. o 

48  17.  3 

49  28.  6 

50  34-  2 

51  33-8 


52  26. 

53  12- 

53  50- 

54  20. 
54  42. 
54  55- 


Az. 


55 


o.  o 


85-3 

86.9 
88.4 

90.  o 

91.  6 
93-2 
94-8 

96.4 
98.0 
99-7 

lOI.  4 

103.2 
104.9 

106.  7 
108.6 
no.  5 
112.  5 
114.  6 
116.  7 

118.  9 
121.  2 

123-  6 
126.  I 
128.8 
131-6 

134-5 

137-5 
140.  7 

144.0 

147-5 

151-1 

154-9 
158.9 
162.  9 
167.  I 
171-4 
175- 6 


180.  o 


Hour 
Angle. 


h.  m. 


5 
4 


6    10 

6  00 
5  50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1     00 

0     50 

40 


30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  risinp;  or  East  of  the  meridian,  the  tabulated  azunuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  W^est. 


LATITUDE  39°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


399 


5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6 

20 

0  32.5 

81.4 

1  10.5 

80.7 

I  48.5 

79-9 

6    20 

10 

I    12.6 

84-5 

I  SO- 3 

83.8 

2  28.  I 

83.0 

3  05.8 

82.2 

3  43-5 

81.4 

10 

6 

00 

3  08.7 

86.1 

3  46.3 

85-3 

4  24.0 

84.6 

5  01.5 

83.8 

5  39-0 

83-0 

6    00 

5 

50 

5  05-1 

87.7 

5  42.7 

86.9 

6  20. 1 

86.1 

6  57-5 

85-3 

7  34-9 

84- 5 

5    50 

40 

7  01.  6 

89.2 

7  39-1 

88.5 

8  16.  5 

87.7 

8  53-8 

86.9 

9  31-0 

86.1 

40 

30 

858.3 

90.8 

9  35-7 

90.0 

10  13.0 

89.2 

10  50-3 

88.4 

II  27.4 

87.6 

30 

20 

10  54-  7 

92.4 

II  32.2 

91.  6 

12  09.  6 

90.8 

12  46.8 

90.0 

13  24.0 

89.2 

20 

10 

12  51.  I 

94.0 

13  28.7 

93-2 

14  06.  I 

92-4 

14  43-4 

91.  6 

IS  20.5 

90.8 

10 

5 

00 

14  47.  2 

95-6 

15  25.0 

94.8 

16  02.  6 

94.0 

16  39.  9 

93-2 

17  17.  I 

92.4 

5    00 

4 

50 

16  43. I 

97.2 

17  21.  I 

96.4 

17  58.6 

95-6 

18  36.  I 

94.8 

19  13-4 

94.0 

4    50 

40 

18  38. 5 

98.9 

19  16.  6 

98.1 

19  54.6 

97-3 

20  32.  2 

96.4 

21  09.  6 

95-6 

40 

30 

20  33-  3 

ICX3.  6 

21   II. 8 

99-8 

21  49.9 

99.0 

22  27.  8 

98.  I 

23  05.  4 

97-3 

30 

20 

22  27.  6 

102.3 

23  06.4 

loi.  5 

23  44.9 

100.  7 

24  23.0 

99-8 

25  00.9 

99.0 

20 

10 

24  21.  I 

104.  I 

25  00.  2 

103-3 

25  38.9 

102.  4 

26  17.5 

loi.  6 

26  55- 7 

100.  7 

10 

4 

00 

26  13.  7 

105.9 

26  53.2 

105.  I 

27  32.5 

104.  2 

28  II.  4 

103.4 

28  49.9 

102.5 

4    00 

3 

50 

28  05.  2 

107.8 

28  45-  3 

106.  9 

29  24.9 

106.  I 

30  04.  3 

105.  2 

30  43-  2 

104.3 

3    50 

40 

29  55-6 

109.7 

30  36.  2 

108.8 

31   16.4 

108.  0 

31  56.3 

107.  I 

32  35-8 

106.  2 

40 

30 

31  44-8 

III.  7 

32  25.9 

no.  8 

33  06. 7 

109.9 

33  47-  I 

109.  I 

34  27.2 

108.2 

30 

20 

33  32.  3 

113- 7 

34  14-  I 

112.  9 

34  55-  6 

112.  0 

35  36.  6 

III.  I 

36  17-2 

no.  2 

20 

10 

35  18.2 

115- 9 

36  00.  7 

115.  0 

36  42.  8 

114.  I 

37  24-6 

113-2 

38  05.9 

112. 3 

10 

3 

00 

37  02.0 

118.  I 

37  45-3 

117.  2 

38  28.  3 

116.  3 

39  10.9 

115- 4 

39  52.9 

"4-5 

3    00 

2 

50 

38  43-  8 

120.  4 

39  28.0 

119.  2 

40  II.  6 

118.  6 

40  55-  I 

117.  7 

41  38-0 

116.  8 

2    50 

40 

40  23.  0 

122.8 

41  08. 2 

121.  9 

41  52.9 

121.  0 

42  37- 2 

120.  I 

43  20.  9 

119.  2 

40 

30 

41  59.6 

125-3 

42  45-8 

124.5 

43  31-4 

123.6 

44  16.  6 

122.  7 

45  01.  5 

121.  8 

30 

20 

43  33-  2 

128.0 

44  20.3 

127.  I 

45  07.  I 

126.  2 

45  53-4 

125.3 

46  39.  2 

124.4 

20 

10 

45  03.  2 

130.8 

45  51-6 

129.9 

46  39-  3 

129.0 

47  26.  8 

128.  I 

48  13.7 

127.  2 

10 

2 

00 

46  29.  7 

133-7 

47   19-  I 

132.8 

48  08.  I 

132.0 

48  56.6 

131.  I 

49  44-8 

130.2 

2    00 

1 

50 

47  51-9 

136.7 

48  42.  5 

135-9 

49  32-  5 

135-  I 

50  22.3 

134-2 

51  II- 7 

133-3 

1    50 

40 

49  09-  4 

139-9 

50  01.  2 

139.2 

50  52.  6 

138-3 

51  43- 7 

137-5 

52  34-3 

136.6 

40 

30 

50  21.  9 

143-3 

51   14-9 

142.  6 

52  07.3 

141- 8 

52  59-7 

141.  0 

53  SI- 7 

140.  2 

30 

20 

51  28.6 

146.8 

52  22.  7 

146.  I 

53  16.7 

145-4 

54  10.3 

144.7 

55  03.  5 

143-9 

20 

10 

52  29.  2 

150-5 

53  24-  5 

149.9 

54  10-5 

149.  2 

55  14-4 

148.5 

56  09.  0 

147.8 

10 

1 

00 

53  23.  I 

154-4 

54  19-6 

153-8 

55  15-9 

153-2 

56  II.  9 

152.6 

57  07.  6 

151-9 

1    00 

0 

50 

54  09.  9 

158.  4 

55  07-  5 

157-9 

56  04.  5 

157-4 

57  01.6 

156.8 

57  58. 5 

156.  2 

0    50 

40 

54  48.  8 

162.  4 

55  47-  I 

162.  I 

56  45-  4 

161.  7 

57  43-  5 

161.  2 

58  41.4 

160.  7 

40 

30 

55  19-6 

166.8 

56  18.6 

166.5 

57  17-5 

166.  2 

58  16.  5 

165.8 

59  15-  4 

165.4 

30 

20 

55  42.  0 

171.  I 

56  41.  6 

170.9 

57  41-  2 

170.7 

58  40.  7 

170.  4 

59  40.  I 

170.  2 

20 

10 

55  55-  5 

175-5 

56  55-  4 

175-4 

57  55-3 

175-3 

58  55-  I 

175-2 

59  55-0 

175-  I 

10 

0 

00 

56     0.0 

180.  0 

57     0-0 

180.  0 

58     0. 0 

180.  0 

59    0.0 

180.  0 

60    0.  0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  risinc  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

• 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6    40 

0  34-7 

73-7 

I  ^3-3 

72.9 

6 

40 

30 

o  32-3 

77.6 

I   10.5 

76.8 

I  48.8 

76.  0 

2  27.  0 

75-2 

3  05-  I 

74-4 

30 

20 

2    26.  4 

79.1 

3  04-4 

78-3 

3  42.3 

77-6 

4  20.  I 

76.8 

4  57-9 

76.  0 

20 

10 

4  21.3 

80.6 

4  58-8 

79-9 

5  36.4 

79-  I 

6  13-9 

78-3 

6  51-4 

77-5 

10 

6    00 

6  16.  4 

82.2 

6  53-8 

81.4 

7  31- I 

80.6 

8  08.3 

79.8 

8  45-4 

79.0 

6 

00 

5    50 

8  12.  I 

83.7 

8  49-3 

82.9 

9  26.4 

82.1 

10  03.  3 

81-3 

10  40.  I 

80.5 

5 

50 

.  40 

10  08.  2 

85.3 

10  45-  2 

84-5 

II  22. 0 

83-7 

II  58.8 

82.9 

12  35-3 

82.1 

40 

30 

12  04.  5 

86.8 

12  41.3 

86.0 

13  18.  I 

85-2 

13  54-  7 

84-4 

14  31.0 

83.6 

30 

30 

14  00.  9 

88.4 

14  37-7 

87.6 

15  14-3 

86.8 

15  50.8 

85-9 

16  27.  I 

85.1 

20 

10 

15  57-5 

89.6 

16  34.  2 

89.  I 

17  10.9 

88.3 

17  47-2 

87.4 

18  23.3 

86.6 

10 

5     00 

17  54-  I 

91-5 

18  30.  8 

90.7 

19  07.3 

89.9 

19  43.  6 

89.0 

20  19.  7 

88.2 

5 

00 

4    50 

19  50-  5 

93-  I 

20  27.3 

92-3 

21  03.9 

91-5 

21  40.3 

90.  6 

22  16.  3 

89.7 

4 

50 

40 

21  46.8 

94.8 

22  23.  7 

93-9 

23  00.  3 

93-  I 

23  36-  7 

92.  2 

24  12.  8 

91-3 

40 

30 

23  42.  9 

96.4 

24  19-9 

95-6 

24  56-  7 

94-7 

25  33-  I 

93-8 

26  09.  4 

93- 0 

30 

20 

25  38.  5 

98.  I 

26  15.8 

97-3 

26  52.  7 

96.4 

27  29.4 

95-5 

28  05.  6 

94-7 

20 

10 

27  33.6 

99.8 

28  II.  I 

99.0 

28  48.  3 

98.  I 

29  25.  2 

97-2 

30  01.  8 

96-3 

10 

4    00 

29  28.  I 

loi.  6 

30  06.  0 

100.  7 

30  43-  5 

99-8 

31  20.  6 

98.9 

31  57-3 

97-9 

4 

00 

3    50 

31  21.9 

103.4 

32  00.  2 

102.  5 

32  38-  I 

loi.  6 

33  15-6 

100.  7 

33  52-6 

99-7 

3 

50 

40 

33  14-9 

105-  3 

33  53-6 

104.  4 

34  31-9 

103-4 

35  09.  7 

102.  5 

35  47-1 

lOI.  5 

40 

30 

35  06.  9 

107.3 

35  46-0 

106.3 

36  24.  7 

105.4 

37  03.  2 

104.4 

37  41-0 

103.4 

30 

20 

36  57-  5 

109.3 

37  37-3 

108.3 

38  16.6 

107.4 

38  55-  4 

106.  4 

39  33-8 

105.4 

20 

10 

38  46.  8 

III.  4 

39  27-4 

no.  4 

40  07.  3 

109- 5 

40  46.  8 

108.  4 

41  25.7 

107.4 

10 

3    00 

40  34-  5 

113- 5 

41   15-7 

112.  6 

41  56-  4 

III.  6 

42  36-  5 

no.  6 

43  16.  2 

109.  6 

3 

00 

2    50 

42  20.  5 

115.  8 

43  02. 5 

114.  9 

43  44-0 

113- 9 

44  25.0 

112.  9 

45  05.  2 

III.  9 

2 

50 

40 

44  04.4 

118.  2 

44  47-  2 

117-3 

45  29.  5 

116.  3 

46   II.  3 

115.  2 

46  52. 6 

114.  2 

40 

30 

45  45-  8 

120.8 

46  29.  6 

119.  8 

47   13-0 

118.  8 

47  55-  8 

117.  7 

48  37-  9 

116.  7 

30 

20 

47  24.6 

123-4 

48  09.  5 

122.  4 

48  53-  8 

121.  4 

49  37-6 

120.  4 

50  20.  9 

"9-3 

20 

10 

49  00.  3 

126.  2 

49  46-  2 

125.  2 

50  31-8 

124.  2 

51   16.8 

123.2 

52  01.  I 

122.  I 

10 

2     00 

50  32-  5 

129.  2 

51   19-7 

128.2 

52  06.  4 

127.  2 

52  52-  6 

126.  2 

53  38.  2 

125.  I 

2 

00 

1     50 

52  00.7 

132-4 

52  49.  2 

131-4 

53  37-  2 

130.4 

54  24-  9 

129.4 

55  11-5 

128.3 

1 

50 

40 

53  24-  5 

135-7 

54  14-4 

134.8 

55  03. 7 

133-8 

55  52-6 

132.8 

56  41.0 

131- 7 

49 

30 

54  43-  3 

139-3 

55  34-  6 

138-3 

56  25.4 

137-4 

57  15-7 

136.4 

58  05.  5 

135-  4 

30 

20 

55  56-4 

143-  I 

56  49.  I 

142.  2 

57  41-3 

141- 3 

58  33-  2 

140.  3' 

59  24-  6 

139-  3 

20 

10 

57  03.  4 

147.0 

57  57-4 

146.  2 

58  51-0 

145-3 

59  44-5 

144.4 

60  37.  2 

143-5 

10 

1    00 

58  03.  3 

151-2 

58  58-  6 

150-  5 

59  53-6 

149.7 

60  48.  4 

148.9 

61  42.  9 

148.0 

1 

00 

0    50 

58  55-  4 

155-6 

59  52-0 

155-0 

60  48.  4 

154-3 

61  44.  7 

153-6 

62  40.  5 

152.8 

0 

50 

40 

59  39-  2 

160.  2 

60  37.  0 

159-7 

61  34-  5 

159-  I 

62  32.  0 

158-5 

63  29.  2 

157-8 

40 

30 

60  14.  I 

165.0 

61   12.  9 

164.  6 

62  II.  3 

164.  I 

63  10.  0 

163.6 

64  08.  4 

163.  I 

30 

20 

60  39.  6 

169.9 

61  38.9 

169.  6 

62  38.  2 

169.3 

63  37-5 

169.  0 

64  36-  8 

168.6 

20 

10 

60  54.  8 

174.9 

61   54-  7 

174.8 

62  54.5 

174.6 

63  54-4 

174-  5 

64  54.  2 

174-3 

10 

0    00 

61     0. 0 

180.  0 

62     0. 0 

180.  0 

63     0.0 

180.  0 

64     0.  0    180.  0 

65     0. 0 

180.  0 

0 

00 

In  North 

declination, 

when  th 

e  star  is  risin 

g  or  Eas 

t  of  the  meric 

liaa,  the 

tabulated  az 

imuths  £ 

ire  reckoned 

from  No 

rtht 

oEast: 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Soath  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0 

/ 

0 

h.  m. 

7     00 

I  10.  9 

66.7 

0  50.  6 

66.9 

7     00 

6    50 

0  01.  4 

70-5 

0  40.  5 

69.8 

I  19.7 

69.  I 

I  58-7 

68.3 

2  37-7 

67-5 

6    50 

40 

I  51-9 

72.1 

2  30.  5 

71.4 

3  09.0 

70.  6 

3  47-6 

69.8 

4  26.  0 

69. 1 

40 

30 

3  43-3 

73-7 

4  21.4 

72.9 

4  59-4 

72.1 

5  37-4 

71-3 

6  15.4 

70.  6 

30 

30 

5  35-7 

75-2 

6  13-3 

74-4 

6  50.9 

73-6 

7  28.4 

72.8 

8  05.8 

72.1 

20 

10 

7  28.7 

76.7 

8  05.9 

75-9 

8  43-1 

75-1 

9  20.  2 

74-3 

9  57-2 

73-6 

10 

6    00 

9  22.4 

78.2 

9  59-3 

77-4 

10  36.  I 

76.6 

II  12.9 

75-8 

II  49.4 

75-0 

6    00 

5    50 

II  16.9 

79-7 

"  53-4 

78.9 

12  29.  9 

78.1 

13  06.  2 

77-3 

13  42.4 

76.5 

5    50 

40 

13  II.  8 

81.3 

13  46.  I 

80.4 

14  24.  2 

79.6 

15  00.2 

78.8 

15  36.  I 

78.0 

40 

30 

15  07.2 

82.8 

15  43-3 

81.9 

16  19.  I 

81. 1 

16  54.8 

80.2 

17  30.4 

79-4 

30 

20 

17  03.  I 

84.3 

17  38.9  1  83.4 

18  14.  6 

82.6 

18  50.  0 

81.7 

19  25.2 

80.  9 

20 

10 

18  59.  2 

85.8 

19  34-  9 

84.9 

20  10.  4 

84.1 

20  45.  6 

83-2 

21  20.  6 

82.3 

10 

5    00 

20  55.  6 

87-3 

21  31.2 

86.5 

22  06.  5 

85.6 

22  41.  5 

84.7 

23  16.3 

83.8 

5    00 

4    50 

22  ^2.  I 

88.9 

23  27.7 

88.0 

24  02.  8 

87.1 

24  37-8 

86.2 

25  12.3 

85-3 

4    50 

40 

24  48.  6 

90.4 

25  24.  I 

89-5 

25  59-2 

88.6 

26  34.  I 

87-7 

27  08.  6 

86.8 

40 

30 

26  45.  I 

92.  0 

27  20.  7 

91.  I 

27  55-8 

90.  2 

28  30.  6 

89-3 

29  05.  I 

88.3 

30 

30 

28  41.6 

93-7 

29  17.  I 

92.7 

29  52-4 

91.8 

30  27.2 

90-9 

31  01.  6 

89.9 

20 

10 

30  37-8 

95-3 

31  13-6 

94.4 

31  48.8 

93-4 

32  23.  7 

92-5 

32  58.  I 

91-5 

10 

4    00 

32  33- (> 

97.0 

33  09-6 

96.  I 

33  45-  I 

95-1 

34  20.  I 

94.  I 

34  54.  6 

93-1 

4    00 

3    50 

34  29.  I 

98.7 

35  05-4 

97.8 

35  41.2 

96.8 

36  16.  2 

95-8 

36  50.9 

94.8 

3    50 

40 

36  24.  I 

100.  6 

37  00.5 

99.6 

37  36.  5 

98.6 

38  12.0 

97-5 

38  47-  0 

96.5 

40 

30 

38  18.4 

102.  4 

38  55-  2 

lOI.  4 

39  31-5 

100.  4 

40  07.  4 

99-3 

40  42.  6 

98.3 

30 

20 

40  II.  7 

104.4 

40  49.  0 

103-3 

41  25.8 

102.3 

42  02.  0 

lOI.  2 

42  37.  6 

100.  I 

20 

10 

42  04.3 

106.  4 

42  42.  0 

105.3 

43  19-4 

104-3 

43  56-  0 

103.2 

44  32-  I 

102.  I 

10 

3    00 

43  55-3 

108.5 

44  33-8 

107.4 

45  11-7 

106.3 

45  48.  8 

105.2 

46  25.  5 

104.  I 

3    00 

2    50 

45  45-  I 

no.  8 

46  24.  4 

109.7 

47  02.  8 

108.5 

47  41-  0 

107.4 

48  18.  I 

106.  2 

2    50 

40 

47  33-  2 

113.  I 

48  13.  3 

112.  0 

48  52-  6 

no.  8 

49  3^-3 

109.7 

50  09.  4 

108.4 

40 

30 

49  19-  5 

115.  6 

50  00.5 

114.  4 

50  40.  8 

113-2 

51  20.  2 

112.  I 

51   59-  I 

no.  8 

30 

20 

51  03-  5 

118.  2 

51  45-4 

117.  0 

52  26.  7 

115.  8 

53  07.3 

114.  6 

53  47-  2 

"3-4 

20 

10 

52  44-9 

121.  0 

53  27.9 

119.  8 

54  10.4 

118.  6 

54  52-  0 

117.  4 

55  33-  0 

116.  I 

10 

2    00 

54  23.  3 

124.0 

55  07-  6 

122.8 

55  51-3 

121.  6 

56  34-  2 

120.3 

57  16.4 

119.  0 

2    00 

1     50 

55  58.  0 

127.  2 

56  43-  9 

126.  0 

57  28.  8 

124.8 

58  13-  I 

123-5 

58  56.  7 

122.  2 

1     50 

40 

57  28.  8 

130.6 

58  16.  0 

129.4 

59  02.  5 

128.  2 

59  48.  4 

127.  0 

60  33.  6 

125.6  , 

40 

30 

58  54-  9 

134.3 

59  44.0 

133-1 

60  31.9 

131- 9 

61   19.  2 

130.7 

62  06.  0 

129.4 

30 

20 

60  15.  6 

138.2 

61  05.9 

137-1 

61  55-7 

135-9 

62  44.9 

134.8 

63  33-  5 

133-5 

20 

10 

61  29.  9 

142.5 

62  22.  0 

MI.  5 

03  13-5 

140.3 

64  04.  7 

139-2 

64  55-  0 

137-9 

10 

1    00 

62  37.  I 

147.0 

63  30-  8 

146.  I 

64  24.  I 

145-0 

65  17.  I 

143-9 

66  09.  5 

142.  7 

1     00 

0    50 

63  36.  2 

152.0 

64  31.8 

151.  I 

65  26.  8 

150.  I 

66  21.  4 

149-  I 

67  15-7 

148.  0 

0    50 

40 

64  26.  4 

157- I 

65  23. 2 

156.4 

66  19.  9 

155-6 

67  16.3 

154-7 

68  12.  5 

153-  7 

40 

30 

65  06.  7 

162.6 

66  04.  9 

162.  0 

67  02.  8 

161.  4 

68  00.8 

160.  7 

68  58.  2 

159-  9 

30 

20 

65  36.  0 

168.2 

^A  ^5- 1 

167.8 

67  34.  2 

167.4 

68  33-  3 

166.  9 

69  32-3 

166.3 

20 

10 

65  54-  0 

174.  I 

66  53.  8 

173-9 

67  53-  5 

173-7 

68  53-  3 

173-4 

69  53-  0 

173- I 

10 

0    00 

66     0.  0 

180.  0 

67     0. 0 

180.  0 

68     0.0 

180.  0 

69     0. 0 

180.  0 

70     0.  0 

180.  0 

0    00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East- 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

flour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

7 

30 

0  04.  2 

59-9 

0  45-2 

59-2 

7 

20 

10 

0  25.3 

63.0 

I  05.6 

62.  2 

I  45.8 

61.  4 

2  26.  I 

60.  7 

10 

7 

00 

I    30.  2 

65.2 

2  09.  8 

64.5 

2  49.4 

63-7 

3  29.0 

63.0 

4  08.5 

62.  2 

7 

00 

6 

50 

3  16.7 

66.  7 

3  55-7 

66.0 

4  34.6 

65.2 

5  13-5 

64-  5 

5  52-3 

63-7 

6 

50 

40 

5  04.4 

68.3 

5  42.8 

67-5 

6  21.  I 

66.7 

6  59-4 

66.0 

7  37-5 

65.  2 

40 

30 

6  53-2 

69.8 

7  31- 1 

69.  0 

8  08.7 

68.2 

8  46.4 

67.4 

9  23.9 

66.6 

30 

20 

8  43-1 

71-3 

9  20.4 

70-5 

9  57-6 

69.7 

10  34.6 

68.9 

II  n.  5 

68.1 

20 

10 

10  34.  0 

72.8 

II  10.8 

71,9 

n  47-4 

71.  I 

13  23.8 

70-3 

13    00.  2 

69-5 

10 

6 

00 

12  25.8 

74.2 

13  02. 1 

73-4 

13  38.2 

72.  6 

14  14.  I 

71.8 

14  49-  8 

70.9 

6 

00 

5 

50 

14  18.3 

75-6 

14  54-  2 

74.8 

15  29.  7 

74.0 

16  05.  2 

73-2 

16  40.  4 

72.3 

5 

50 

40 

16  II.  7 

77.1 

16  47.  0 

76.3 

17  22.3 

75-4 

17  57-2 

74-6 

18  32.0 

73-7 

40 

30 

18  05.  6 

78.5 

18  40.  6 

77-7 

19  15.8 

76.8 

19  49.  9 

76.  0 

20  23.  7 

75-1 

30 

20 

20  00.  2 

80.0 

20  34.  9 

79.2 

21  09.3 

78.3 

21  43-4 

77-4 

22  17.2 

76.5 

20 

10 

21  55-2 

81.4 

22  29.  6 

80.6 

23  03-  6 

79-7 

23  37-4 

78.8 

24  10.  8 

77-9 

10 

5 

00 

23  50-  7 

82.9 

24  24.  8 

82.0 

24  58.  6 

81.  I 

25  32.  I 

80.2 

26  05.  2 

79-3 

5 

00 

4 

50 

25  46.  5 

84.4 

26  20.  4 

83-5 

26  53-9 

82.5 

27  27.1 

81.6 

27  59-9 

80.  7 

4 

50 

40 

27  42.7 

85-9 

28  16.4 

84.9 

28  49.  7 

84.0 

29  22.  8 

83.0 

29  55-  3 

82.  i 

40 

30 

29  39.  0 

87.4 

30  12.7 

86.4 

30  45-  7 

85-5 

31   18.5 

84-5 

31  50.8 

83-5 

30 

20 

31  35-6 

88.9 

32  ©9-  I 

87.9 

32  42.2 

87.0 

33  14-8 

86.0 

33  46.8 

85.0 

20 

10 

33  32.2 

90-5 

34  05.  6 

89-5 

34  38.  6 

88.5 

35  "•! 

87-5 

35  43-0 

86.4 

10 

4 

00 

35  28.  7 

92.  I 

36  02.  2 

91.  I 

36  35-  I 

90.  0 

37  07-  7 

89.0 

37  39-5 

87.9 

4 

00 

3 

50 

37  25.  I 

93-7 

37  58.  7 

92.7 

38  31-6 

91.  6 

39  04-  2 

90.  6 

39  36.  0 

89-5 

3 

50 

40 

39  21.3 

95-4 

39  55-  0 

94.4 

40  28.  2 

93  3 

41  00.  8 

92.  2 

41  32-6 

91.  I 

40 

30 

41  17.  I 

97.2 

41  51-2 

96.  I 

42  24.  5 

95-0 

42  57-1 

93-8 

43  29.  I 

92.7 

30 

20 

43  12.5 

99.0 

43  46.8 

97-9 

44  20.4 

96.7 

44  53-4 

95-6 

45  25.4 

94.4 

20 

10 

45  07-4 

100.  9 

45  42.  0 

99.8 

46  16.  0 

98.6 

46  49.  2 

97-4 

47  21.6 

96.  2 

10 

3 

00 

47  OI-4 

102.  9 

47  36.  5 

lOI.  7 

48   10.  9 

100.  5 

0  44-5 

99.2 

49  17-2 

98.0 

3 

00 

2 

50 

48  54-  5 

105.0 

49  3°-  2 

103.8 

50  05-  I 

102.5 

50  39-  2 

lOI.  2 

51   12.4 

100.  0 

2 

50 

40 

50  46.  5 

107.  2 

51  22.9 

106.  0 

51  58.  5 

104.  7 

52  33-  2 

103-3 

53  06.9 

102.  0 

40 

30 

52  37-  0 

109,  6 

53  14-2 

108.3 

53  50-6 

107.  0 

54  25.  9 

105.  6 

55  00.2 

104.  2 

30 

20 

54  26.  I 

112.  I 

55  04.  2 

no.  8 

55  41.3 

109.4 

56  17-  7 

107.9 

56  52.  8 

106.5 

20 

10 

56  13-  I 

114.  8 

56  52.  2 

113-4 

57  30-  4 

112.  0 

58  07.  I 

no.  5 

58  43-  9 

109.  0 

10 

2 

00 

57  57-  7 

117.  7 

58  38.  0 

116.  3 

59  17-5 

114.  8 

59  56-  0 

^^3-3 

60  ss-  2 

III. 8 

2 

00 

1 

50 

59  39-  5 

120.8 

60  21.  2 

119.  4 

61  01.  9 

117.  9 

61  41.  6 

116.  3 

62  20.  2 

114.  7 

1 

50 

40 

61   17.8 

124.  2 

62  01.  0 

122.  7 

62  43.4 

121.  2 

63  24.8 

119.  6 

64  04.  9 

118.  0 

40 

30 

62  51.7 

128.0 

63  37-  0 

126.5 

64  21.  0 

125.  0 

65  04.  0 

123.3 

65  45-  8 

121.  6 

30 

20 

64  21.  2 

132.  I 

65  08.  I 

130.6 

65  54.2 

129.  0 

66  39.  3 

127.4 

67  23.  2 

125-7 

20 

10 

65  44-  7 

136.5 

66  S3.  6 

135-1 

67  21.7 

133-5 

68  09.  0 

131- 9 

68  55.  0 

130.2 

10 

1 

00 

67  01.  2 

141.5 

67  52.3 

140.  I 

68  42.  6 

138.6 

69  32.  2 

137-0 

70  20.  7 

135-3 

1 

00 

0 

50 

68  09.  5 

146.9 

69  02.  7 

145.  6 

69  55-  2 

144.  2 

70  47-  2 

142.7 

71  38.  5 

141.  I 

0 

50 

40 

69  08.  3 

152.7 

70  03-  5 

151.  6 

70  58.4 

150-4 

71  52.8 

149-  I 

72  46.  5 

147.6 

40 

30 

69  55-  9 

159-1 

70  53-  0 

158.2 

71  49-  7 

157-  2 

72  46.5 

156.  I 

73  42.  5 

154.8 

30 

20 

70  31.  I 

165.8 

71  29.  8 

165.  2 

72  08.  4 

164.4 

73  26.  7 

163.7 

74  24.  9 

162.8 

20 

10 

70  52.  7 

172.8 

71  52.3 

172.5 

72  52.0 

172.  I 

73  51-5 

171-7 

74  51-  I 

171.  2 

10 

0 

00 

71     0.  0    180.  0 

72     0.  0 

180.  0 

73     o-o 

r8o.  0 

74     0.0 

I  So.  0 

75     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the 

abulated  az 

imuths  are  reckoned  from  North  to  East; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuth 

are  reckons 

;d  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the 

tabulated  a 

jimuths  are  reckoned  from  South  to  East; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths 

are  reckone 

d  from  South  to  West. 

V^''>f 

♦;«- 
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Hour 
Angle. 


h.  m. 


6 
5 


5 
i 


4 
3 


3 
3 


3 
1 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


0     00 


Alt. 


0  00.  0 

I  56-5 

3  53- 0 

5  49-4 

7  45-4 

9  41.0 

II  36.2 

13  30-  8 

15  24-9 

17  18.0 

19  10.  4 

21  01.  8 

Az. 


22  52. o 
24  40.  8 
26  28.  3 

28  14.  I 

29  58.  I 
31  40.2 

3.  I 


33  20 

34  57-4 
36  32.  I 

38  03.  8 

39  32-3 

40  57-  I 


42  18.  I 

43  34-  6 

44  46.  S 

45  53-2 

46  54-6 

47  49-8 

48  38.  9 

49  21.  I 

49  56-2 

50  23.  9 

50  43-  9 
50  56.  o 


90.  o 

91.  6 
93-2 
94-7 
96-3 
97-9 

99.6 
loi.  2 
102.  9 
104.  6 
106.  4 
108.  2 

no.  o 
III.  9 
113.  8 
115-8 
117. 8 
120.  o 

122.  2 
124.5 
126.  9 
129.4 
132.0 
134-7 


137-5 
140.4 

143 
146 
150, 
153 


Alt. 


156.  9 
160.  6 
164.4 
168.2 
172.  I 
176.  I 


51     o.  o    iSo.  o 


I  18.9 
3  15-2 

5  II-3 
7  07.2 
9  02.  7 

10  57.  6 

12  52.0 
14  45-  6 
16  38.4 
18  30.  4 
20  21.  2 

22  10.  9 

23  59-2 
25  46.  I 
27  31.  I 

29  14.  5 

30  55-  7 

33  34-  9 

34  II- 2 

35  45-  I 

37  15-8 

38  43-  2 

40  07.  I 

41  26.  9 

42  42.4 

43  53-  2 

44  59- o 

45  59-  2 

46  53-6 


47  41- 

48  23. 

48  57- 

49  24- 
49  44- 
49  56- 


Az. 


3° 


92.4 

93-9 
95-5 
97.1 
98.7 

00.  4 

02.  o 

03-7 
05-4 
07.  I 
08.9 

10.  7 
12.  6 
14.  6 
16.6 
18.6 
20.8 

23.0 

25-3 
27.  6 
30.1 

32-7 
35-4 

38.2 
41.  I 

44-  I 
47-2 

50.5 
53-9 

57-4 
61.  o 
64.  7 
68.4 

72-3 
76.2 


Alt. 


Az. 


o  40.  9 

2  37-3 
4  33-2 
6  28.9 
8  24. 1 

10  18.  9 
12  12.  9 

14  06.  2 

15  58-7 
17  50- I 
19  40. 3 


21  29. 

23  17- 

25  03. 

26  47, 
28  30. 


50    0.0 


180.  o 


30  10.9 

32  49-  I 

33  24-  8 

34  57-  6 

36  27.3 

37  53-9 

39  16.6 

40  35-  4 

41  49-9 

42  59-7 

44  04.4 

45  03-  7 

45  57-1 

46  44.3 

47  25.0 

47  58-  8 

48  25.4 
48  44.  6 
48  56-  I 


Alt. 


49     o.  o 


93-1 
94-7 
96-3 
97-9 
99-5 

XOI.  I 

102.  8 
104.  5 
106.  2 
107.9 
109.7 


III. 
113- 
115- 
117. 
119. 
121. 

123. 
126. 
128. 
130. 

133- 
136. 


138.8 
141.  7 
144.  7 
147-8 
151- I 
154-4 

157.8 
161.  4 
165.  o 
168.7 
172.4 
176.  2 


I  So.  o 


Az. 


0  03.2 

1  59-4 
3  55-2 
5  50-7 
7  45-7 

9  40-1 
II  33-8 
13  26.  6 
15  18.7 

17  09-  7 

18  59-4 

20  48.  o 
22  35.1 
24  20.  6 

26  04.  4 

27  46.  2 
29  25.9 

31  03. 2 

32  37-9 

34  09.  9 

35  38-  7 

37  04-  2 

38  26.  o 

39  43-  7 

40  57-  2 

42  06.  o 

43  09-  7 

44  08.  I 

45  00- 5 

45  46-  9 

46  26.  8 

47  00.  o 
47  26.  o 

44.8 
56.2 


47 
47 


Alt. 


93-9 
95-5 
97-  I 
98.7 

100.3 

01.  9 

03.6 
05.2 
06.  9 
08.7 
10.5 

12.3 
14.  2 
16.  I 
18.  I 
20.  2 
22.3 

24-5 
26.8 
29.  I 
31.6 

34-1 
36.8 

39-5 
42.3 

45-3 
48.4 
51.6 

54-9 

58.3 
61.8 

65-3 
68.9 

72.6 

76.3 


o  / 


Az. 


48 


o.  o 


180.  o 


I    21.  4 

3  17- I 
5  12-3 
7  07-1 

9  01. 1 

10  54-  5 

12  46.  9 

14  38- 5 
16  29.  o 
18  18.3 

20  06.  2 

21  52-7 
23  37-6 
25  20.  7 

27  01.  7 

28  40.  6 

30  17.0 

31  51-0 

33  21.9 

34  49-  8 

36  14-3 

37  35-  I 

38  51-8 

40  04.  4 

41  12.  I 

42  14-9 

43  12-3 

44  03.  9 

44  49-4 

45  28.  7 

46  01.  2 
46  26.  8 
46  45.  I 
46  56-3 


47     0.0 


96-3 
97.8 
99.4 

101.  o 

102.  7 
104.4 
106.  o 

107.7 
109.5 

III. 3 

113.  I 
115.0 
116.  9 
118.  9 
120.  9 
123.0 

125.  2 

127- 5 
129.8 

132-3 
134-8 

137-5 

140.  2 
143.0 

145-9 
149-0 
152.  I 

155-3 

158.  7 
162.  I 
165.6 
169. 1 
172-7 
176-3 


Hour 
Angle. 


h.  m. 


180.  o 


6  00 
5  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

1 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    40 

o  43-5 

97.0 

0  05.5 

97.8 

- 

5 

40 

30 

2  38.9 

98.6 

2  00.  7 

99.4 

I  22.  5 

100.  2 

0  44-3 

100.  9 

0  06.  0 

loi.  7 

30 

30 

4  33-9 

100.  2 

3  55-4 

loi.  0 

3  16.9 

lOI.  7 

2  38.4 

102.5 

I  59.8 

103-3 

20 

10 

6  28.3 

loi.  8 

5  49-5 

102.  6 

5  10.8 

^03-3 

4  31-9 

104.  I 

3  52-9 

104.  9 

10 

5    00 

8  22.  I 

103.4 

7  43-0 

104.  2 

7  03.8 

105.0 

6  24.5 

105-7 

5  45-2 

106.5 

5 

00 

4    50 

10  15.  I 

105.  I 

9  35-6 

105.8 

8  55-  9 

106.  6 

8  16.2 

107.4 

7  36.4 

108.  I 

4 

50 

40 

12  07.  I 

106.8 

II  27.2 

107- 5 

10  47.  I 

108.  3 

10  06. 9 

109.  I 

9  26.7 

109.  8 

40 

30 

13  58-  2 

108.5 

13  17-8 

109.  2 

12  37-3 

no.  0 

II  56.6 

no.  8 

II  IS- 7 

III.  5 

30 

20 

15  48.3 

no.  2 

15  07.  3 

III.  0 

14  26.  2 

III. 7 

13  45- 0 

112.  5 

13  03.  6 

113.  2 

20 

10 

17  37- 0 

112.  0 

16  55-4 

112. 8 

16  13.8 

"3-5 

15  31-9 

114- 3 

14  49-  9 

115-0 

10 

4     00 

19  24.  3 

113.  8 

18  42.  2 

114.  6 

18  00.  0 

115-3 

17  17.4 

116.  I 

16  34.8 

116.  8 

4 

00 

3    50 

21  10.  I 

lis- 7 

20  27.  4 

116.  5 

19  44.  4 

117.  2 

19  01.3 

118.  0 

18  17.9 

118.  7 

3 

50 

40 

22  54.4 

117.  6 

22  10.  9 

118.  4 

21  27.  2 

119.  I 

20  43.  4 

119.  9 

19  59-3 

120.  6 

40 

1          30 

24  36.  7 

119.  6 

23   52-  4 

120.  4 

23  08.  0 

121.  I 

22  23.4 

121. 8 

21  38.6 

122.5 

30 

20 

26  17.0 

121.  7 

25  31-9 

122.  4 

24  46.  8 

123.  I 

24  01.  4 

123.8 

23  15-8 

124-5 

20 

10 

27  55-1 

123.8 

27  09.  2 

124.5 

26  23. « 

125.2 

25  37-1 

125.9 

24  50.6 

126.6 

10 

3    00 

29  30.  7 

126.  0 

28  44.  0 

126.  7 

27  57-1 

127.4 

27  10.  I 

128.  I 

26  22.  8 

128.8 

3 

00 

3    50 

31  03-6 

128.2 

30  16.  I 

128.9 

29  28.3 

129.  6 

28  40.  4 

130-3 

27  52.2 

131-0 

2 

50 

40 

32  33-8 

130.6 

31  45-3 

131-3 

30  56.6 

131-9 

30  07.8 

132.6 

29  18.7 

133-3 

40 

30 

34  00.  7 

133-0 

33  11-3 

133-7 

32  21.7 

134-3 

31  31-8 

135-0 

30  42.0 

135-7 

30 

20 

35  24-  2 

135-5 

34  33-9 

136.2 

33  43-  3 

136.8 

32  52-6 

137-4 

32  01.  6 

138. 1 

20 

10 

36  43-9 

138.1 

35  52-7 

138.8 

35  01-2 

139-4 

34  09.  5 

140.0 

33  17-6 

140.6 

10 

2    00 

37  59-8 

140.8 

37  07.5 

141-4 

36  15-0 

142.  0 

35  22.4 

142.6 

34  29.  5 

143.2 

2 

00 

1    50 

39  II- 2 

143.6 

38  18.  0 

144.2 

37  24-  5 

144.8 

36  30-9 

145-3 

35  37-2 

145-9 

1 

50 

40 

40  18.  I 

146.5 

39  23- 8 

147.  I 

38  29.  5 

147.6 

37  35- 0 

148.  I 

36  40-  3 

148.6 

40 

30 

41  19.9 

149-5 

40  24.  8 

150.0 

39  29- 4 

150-5 

38  34-0 

151-0 

37  38.  4 

151-5 

30 

20 

42  16.  4 

152.6 

41  20.  4 

153- I 

40  24.  2 

153-  5 

39  27-9 

154.0 

38  31-5 

154-4 

20 

10 

43  07.  2 

155-8 

42   10.  2 

156.2 

41  13-3 

156.6 

40  16.  2 

157-0 

39  19-  I 

157-4 

10 

1    00 

43  51- 9 

159-1 

42  54.  2 

159-4 

41  56-5 

159.8 

40  58.8 

160.  2 

40  00.  9 

160.5 

1 

00 

0    50 

44  30- 4 

162.  4 

43  32-0 

162.  7 

42  33-7 

16:;.  0 

41  35-3 

163.  4 

40  36.  7 

163-  7 

0 

50 

40 

45  02.3 

165.  8 

44  03.  4 

166.  I 

43  04.  5 

166.  3 

42  05.  5 

166.6 

41  06.  4 

166.9 

40 

30 

45  27-4 

169.3 

44  27.9 

169.5 

43  28.  6 

169.7 

42  29.  2 

169.9 

41  29.  8 

170.  I 

30 

20 

45  45-  5 

172.9 

44  45-  8 

173-0 

43  46.0 

173-  I 

42  46.3 

173-3 

41  46.  5 

173-4 

20 

10 

45  56- 3 

176.4 

44  56-  4 

176.5 

43  56.5 

176.5 

42  56.6 

176.6 

41  56.6 

176.7 

10 

0    00 

46     0. 0 

180.  0 

45     o-  0 

180.  0 

44     0. 0 

180.  0 

43     0.0 

180.  0 

42     0. 0 

180.  0 

0 

00 

In  North  decimation,  when  the  star  is  risins;  or  Ijast  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  E  bt; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5    20 
10 

5  00 
4  50 
10 
30 
30 
10 


4 
3 


3 
2 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


2 
1 


0     00 


10' 


Alt. 


I  21 
3  13 

5  OS 

6  56 
8  56, 

10  34 
12  22 

14  07 

15  52 
17  34 

19  15 

20  53 
22  30, 

24  03 

25  35 

27  03 

28  29 

29  51 

31  10. 

32  25 

33  36 

34  43 

35  45 

36  42 

37  35 

38  21 

39  02 

39  38 

40  07 
40  30, 
40  46, 
40  56, 


Az. 


104.  I 
105-7 

107.3 
108.  9 

110.  6 
112.  3 
114.  o 
115- 8 

117.  6 

119-4 
121.  3 

123-3 
125-3 
127.4 

129.5 
131- 7 
133-9 
136-3 
138.7 
141.  2 

143-8 
146.4 
149.  I 
152.  o 

154.9 
157-8 

160.8 
163.9 
167.  I 

170-3 
173-  5 
176.7 


ir 


41     o.  o 


180.  o 


Alt.  Az. 


o  42.  6 
2  34-9 

4  26.3 
6  16.5 

8  05.8 

9  53-7 
II  40.  4 

^3  25.4 

15  09.  o 

16  50.  8 
18  30.  6 

20  08.  4 

21  44.  o 

23  17.  2 

24  47.  6 

26  15.  3 

27  40.  o 

29  01.3 

30  19.  2 

31  33-2 

32  43-  4 

33  49-  2 

34  50.  5 

35  47- o 

36  38.  4 

37  24.  5 

38  04.  9 

38  39-  6 

39  08.  3 
39  30-  8 
39  47-  o 
39  56.  7 


40     o.  o 


04.8 
06.  4 

08.0 
09.  6 

II- 3 
13.0 

14.7 
16.  5 

18.3 
20. 1 
22.  o 
23-9 
25-9 
28.0 


12° 


30. 
32. 
34. 
36. 
39- 


41.8 

44.3 
46.9 

49-6 

52.4 

55-3 
58.2 

C1.2 
64.  2 

67-3 
70.4 

73-6 
76.8 


13° 


Alt. 


180.  o 


0  04.  o 

1  55-9 


46.7 
36.6 
25.2 
12.  6 
10  58.  6 
12  43.  I 


3 
5 
7 
9 


14  25.9 

16  07.  o 

17  46.  I 

19  23.  I 

20  57.8 

22  30.  I 

23  59-8 

25  26.  6 

26  50.  3 

28  io.j8 

29  27.  7 

30  40.  9 

31  50.  I 

32  55-0 

33  55-  5 

34  51-2 

35  41-  7 

36  27.  I 

37  06.9 

37  41- o 

38  09.  I 
38  3^-3 
38  47-  2 
38  56.  9 


39     0.0 


Az. 


105-5 
107.  2 


108.8 
no.  4 
112. 

113- 
115- 
117. 


119.  o 
120.8 
122.  7 
124.  6 
126.  6 
128.  7 

130.8 
133-0 
135-2 
137-5 
139-9 
142.4 

144.9 

147-5 
150.  I 
152.9 

155-  7 
158.6 

161.  5 
164.5 
167-5 
170.  6 

173-7 
176.8 


180.  o 


Alt. 


I  16.8 

3  07.  2 

4  56- 6 
6  44.  6 
8  31.4 

10  16.  6 

12  00.  6 

13  42.8 
15  23.  I 

17  01.4 

18  37-7 

20  II.  6 

21  42.  9 

23  11-7 

24  37.8 

26  00.  5 

27  20.  I 

28  36.  I 
39  48.  3 


30  56-  7 
32  00.  8 
00.  3 

55-  I 

34  45-  o 

35  29-  7 


33 
33 


36  08.  8 

36  42j  4 
10.  o 

31-9 

37  47-  4 
37  56-  8 


37 
37 


Az. 


o.  o 


107.9 

109.5 

111.  I 

112.  8 

114.  5 
116.  2 
117. 9 

"9-7 
121.  5 

123.4 
125-3 
127.3 
129.4 


14° 


131 
'^33 


135-  8 


140. 
142. 


145-  4 
148.  o 
150.  6 

153-  3 
156.  I 
158.9 

161.  8 
164.8 
167.8 
170.8 
173-8 
176.9 


Alt. 


180.  o 


o  37-8 

2  27.  6 
4  16.4 

6  03.9 

7  50-1 
9  34-8 

11  18.  o 

12  59.4 

14  39.  O 

16  16.6 

17  52.  I 

19  25.  I 

20  55.  7 

22  23.  5 

23  48.  6 

25  10.5 

26  29.  2 

27  44-  3 

28  55.  8 

30  03.  I 

31  06.4 

32  05.  I 

32  59-  I 

33  48.  I 

34  32-  I 

35  10.  6 

35  43-  7 

36  10.  9 

36  32-4 
36  47-  6 
36  56-  9 


Az. 


108.7 

no.  3 
III.  9 

113- 5 

115.  2 

116.  9 
118.  6 

120.  4 
122.  2 
124.  I 
126.  o 
128.0 
130.0 

132.  I 
134-  2 
136.4 

138.7 
141.  I 

143- 5 

145-9 
148.5 
151.  I 

153-  7 
156.  5 
159-3 


o.  o 


162. 
165. 
168. 
170. 

173- 
177. 


180.  o 


Hour 
Angle. 


h.  m. 


5    20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
10 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East. 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  "West.       „       ,        —     . 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  W  est. 


4o6    LATITUDE  39°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE. 


Hour 
Angle. 

15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    00 
4    50 
40 
30 
20 
10 

I  48.  0 
3  36.2 
5  23.1 

7  08.7 

8  52.8 
10  35.  2 

111.  0 

112.  6 

114.  2 

115- 9 
117.  6 

119- 3 

1  c8.  4 

2  56.0 

4  42-3 
6  27.3 

8  10.  7 

9  52-5 

III.  8 
113- 4 
115-0 
116.  7 
118.  4 
120.  I 

0  28.  8 
2  15.8 

4  01.5 

5  45-8 
7  28.5 
9  09.  6 

112.  5 
114.  I 

IIS- 7 
117- 4 
119.  I 
120.8 

I  35-6 
3  20.6 

5  04-  I 

6  46.3 
8  26.5 

114.  9 
116.  5 

118.  I 

119.  8 
121.  5 

0  55-2 

2  39- .7 
4  22.  6 

6  03.9 

7  43-4 

115-6 

117.  2 

118.  8 
120.  5 
122.  2 

5 
4 

00 
50 
40 
30 
20 
10 

4     00 
3    50 
40 
30 
20 
10 

12  15.9 

13  54-  8 
IS  31-6 

17  06.  I 

18  38.  5 
20  08.  2 

121.  I 

122.  9 
124.8 
126.  7 
128.  7 
130-7 

II  32-3 

13  10.6 

14  46.  5 

16  20.  2 

17  51-7 
19  20.  7 

121.  8 
123.6 

125- S 
127-4 
129.3 

131-3 

10  48.  7 
12  26.  I 

14  01.3 

15  34-3 

17  04.9 

18  32.9 

122.  5 

124-3 
126.  2 
128.  I 
130.0 
132.0 

10  05.  0 

11  41.  6 

13  IS- 9 

14  48.  I 

16  17.9 

17  45-  I 

123.2 
125.  0 
126.8 
128.  7 
130.6 
132.6  [ 

9  21.  2 
10  56.  8 
12  30.  6 

14  01.  8 

15  30-7 

16  57-  I 

123.9 
125-7 

127-5 
129.3 

131.  2 

133-2 

4 
3 

00 
50 
40 
30 
20 
10 

3     00 
2    50 
40 
30 
20 
10 

21  35-  2 

22  59.  4 

24  20.  4 

25  38.2 

26  52.  4 
28  02.  9 

132-7 
134.8 

137- 0 

139-3 
141.  6 

144.0 

20  46.  8 

22  10.  I 

23  30.  2 

24  47.  I 

26  CO.  4 

27  10.  0 

133-4 
135-5 
137-6 

139-9 
142.  2 

144-  5 

19  58-  2 

21  20.  6 

22  39.  8 

23  55-8 

25  08.  2 

26  16.  9 

134.0 
136.  I 
138.2 

140.4 
142.  7 
145.0 

19  09-  5 

20  31.  I 

21  49.  3 

23  04.  6 

24  16.  0 

25  23.8 

134.6 

136.7 
138.8 
141.  0 

143-3 
145.6 

18  20.  6 

19  41.  2 

20  58.  6 

22  12.  9 

23  23.6 

24  30.  6 

13s- 2 
137-3 
139-4 
141.  6 
143-8 
146.  I 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1     50 
40 
30 
20 
10 

29  09-  5 

30  II.  8 

31  09-  7 

32  02.  9 

32  51-3 

33  34-  6 

146.4 
148.9 

151-5 
154-  I 
156.8 
159.6 

28  15.7 

29  17.  I 

30  14.  2 

31  06.9 

31  54-3 

32  37- 0 

146.  9 
149.4 
152.0 
154--  5 
157-  2 
159-9 

27  21.  9 

28  22.  4 

29  18.  7 

30  10.  5 

30  57-4 

31  39-2 

147-4 
149-9 
152-4 
154-9 
157-6 
160.3 

26  27.  9 

27  27.7 

28  23.  I 

29  14.  I 

30  00.  3 
30  41-6 

147.9 

150-3 
152.8 

155-3 
157-9 
160.  6 

25  33-  7 

26  32.  7 

27  27.5 

28  17.  6 

29  03.  I 
29  43.  8 

148.  4 
150.8 
153-2 
155-  7 
158-  3 
160.  9 

2 
1 

00 
50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

34  12.4 

34  44-9 

35  II- 7 
35  32- 8 
35  47-8 
35  56-9 

162.  4 

165-  3 
168.2 
171.  I 
174.0 
177.0 

33  14-2 

33  46.  2 

34  12.  5 
34  33-  4 
34  48.  0 
34  57-  I 

162.  7 

165-  5 
168.4 
171.  2 

174-  I 
177.  I 

32   16.  0 

32  47-  5 

33  13-4 
33  33-8 
33  48.  2 
33  57-  I 

163.0 

165-  7 
168.6 

171- 4 

174.  2 

177-  I 

31  17-7 

31  48.  7 

32  14.  2 

32  34-  I 
32  48.  5 
32  57-  I 

163-  3 
166.  0 
168.7 
171- 5 

174-3 
177.2 

30  19.  4 

30  49-  8 

31  14-9 
31  34-  5 
31  48.  7 
31  57-2 

163-5 
166.  2 
168.9 

171-7 
174.4 

177-2 

1 
0 

00 
50 
40 
30 
20 
10 

0    00 

36     0.  0    iSo.  0 

35     0.0 

180.  0 

34     0.0 

180.  0 

33     0-0 

180.  0 

32     0. 0 

180.  0 

0 

00 

In  North  declination,  -when  the  star  is  risint;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


lATITUDE  39°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE.    407 


Bour 
Angle. 


h.  m. 


4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 


3 
2 


2 
1 


00 
50 
40 
30 
30 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


20= 


Alt. 


0  15.  o 

1  58-7 
3  40.9 
5  21.  6 

7  00.3 

8  37-3 

10  12.  2 

11  45.  o 

13  15-4 

14  43-  5 

16  08.  9 

17  31.6 

18  51-3 

20  07.  9 

21  21.  2 

22  31.  I 

23  37-  2 

24  39-  5 

25  37-7 

26  31.  7 

27  21.  I 

28  OS-  9 

28  46.  I 

29  21.  I 

29  51.  o 

30  15-  7 
30  35-  o 
30  48.  9 

30  57-  2 


o.  o 


Az. 


116.  3 

117.  9 

119-  5 

121.  2 

122.  9 

124.  6 
126.  4 
128.  2 
130.0 

131-9 
133-8 

13s- 8 

137-9 
140.  o 
142.  I 

144-3 
146.  6 

148.9 

151-3 
153-7 
156.  I 
158.6 
161.  2 

163.8 
166.  4 
169.  I 
171. 8 

174-5 
177-3 


180.  o 


21= 


Alt. 


1  17.8 

2  59-2 

4  39-1 
6  17.  I 


7 
9 


53-3 
27.4 

10  59-  4 
12  29.  o 
56.2 
20.  7 


13 

15 


16  42.  6 

18  01.3 

19  17.  I 

20  29.  4 

21  38-5 

22  43-  7 

23  45-  3 

24  42.  7 

25  35-8 

26  24.  6 

27  08.  7 

27  48.  I 

28  22.  7 

28  52.  I 

29  16.  5 
29  35-4 

29  49-  I 

29  57.2 


Az. 


30     0.0 


118.  7 
120.3 
121.  9 
123.6 

125.3 
127.  o 
128.8 
130.6 

132.5 
134.4 

136.4 

138  5 
140.  5 
142.  6 
144-8 
147.  I 

149.4 

151- 7 
154.  I 

156.5 
159.  o 

161.  5 

164.  I 
166.  7 
169.5 
172.  o 
174.6 
77-3 


180.  o 


22= 


Alt. 


o  36.8 

2  17-5 

3  56.6 
5  33-8 

7  09.  2 

8  42.  4 

10  13.  6 

11  42.  4 

13  08.  7 

14  32.4 

15  53-3 

17  II.  2 

18  26.  2 

19  37.6 

20  45.  8 

21  50-  I 


22  50. 

23  47- 

24  39- 

25  27. 

26  II. 
26  50. 


27  24.  2 

27  53-2 

28  17.  2 
28  35.8 
28  49.  3 

28  57-3 


Az. 


29     o.  o 


119.  4 

121.  o 

122.  6 
124-3 

126.  o 
127.7 
129.5 

^3'^- 3 
133.2 

135- I 

137.0 
139.0 
141.  I 
143-2 
145-3 
157-5 

149.8 
152.  I 

154-5 
156.9 

159- 3 
161.  8 

164.3 
166.  9 
169.5 
172.  I 

1/4-  7 
177-4 


180.  o 


23° 


Alt. 


I  35-8 

3  14.  I 

4  50.6 


25. 

57- 


6 

7 

9  27.  8 

10  55-  7 

12  21.  2 

13  44.1 


15  04.  o 

16  21.  2 

17  35-  I 

18  45-  7 

19  53-  o 

20  56.  6 

21  56.4 

22  52.  2 

23  43-  9 

24  31-2 

25  14.  I 

25  52-4 

26  25.  8 

26  54.3 

27  17-9 
27  36.  2 

27  49.  4 

27  57-4 


Az. 


24= 


28     o.  o 


121.  7 

123.3 
125.0 

126.  7 
128.  4 
130.2 
132.0 
133.8 
135.7 

137.6 
139.6 
141.  6 
143-7 
145.9 
148.  o 

150-3 
152.  6 
154.9 
157.2 
159.6 
162.  I 

164.  6 
167.  I 
169.  6 
172.  2 
174-8 
177-4 


Alt. 


:So.  o 


o  54.1 

2  31.5 

4  07.2 

5  40.9 

7  12.  6 

8  41.9 

10  09.  I 

11  33-  6 

12  55-6 

14  14.  6 

15  30.  8 

16  44.  o 

17  53.  7 

19  00.  I 

20  02.  9 

21  01.  9 

21  56-9 

22  47.  9 

23  34-  6 

24  16.  7 

24  54.  5 

25  27.3 

25  55-4 

26  18.  6 
26  36.  6 
26  49.  6 
26  57.4 


Az. 


o.  o 


122.  4 

124.  O 

125.7 

127.4 
129.  I 
130.8 
132.6 
134.4 
136.3 

138.2 
140.  2 
142.  2 
144.2 
146.4 
148.5 

150.7 
153.0 

155.3 

157.  6 
160.  o 
162.  4 

164.8 

167-3 
169.8 
172.4 
174.9 
177-4 


180.  o 


Hour 
Angle. 


h.  m. 


50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1    00 

0    50 

40 


30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sooth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


4o8  lATITITDE  40°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


0° 

1° 

2° 

3° 

4<^ 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6 

10 

0  00.  9 

86.  I 

0  39-6 

85-3 

6 

10 

6 

00 

o  oo.  o 

90.  0 

0  38.6 

89.2 

I  17.  I 

88.5 

I  55-  7 

87.7 

2  34-2 

86.9 

6 

00 

5 

50 

I  55- o 

91.  6 

2  33-5 

90.8 

3  12.1 

90.  I 

3  50-6 

89-3 

4  29.  I 

88.5 

5 

50 

40 

3  49-7 

93-2 

4  28.3 

92-5 

5  06.9 

91-7 

5  45-5 

90.9 

6  23.  9 

90.  I 

40 

30 

5  44-3 

94.8 

6  23.1 

94-1 

7  OI-7 

93-3 

7  40- 3 

92-5 

8  18.8 

91.7 

30 

20 

738.6 

96- 5 

8  17- S 

95-7 

8  56-3 

94.9 

9  35- 0 

94-2 

10  13.6 

93-4 

20 

10 

9  32-6 

98.  I 

10  II.  7 

97-3 

10  50.  7 

96-5 

II  29.  6 

95-8 

12  08. 6 

95-0 

10 

5 

00 

II  26.  I 

99.8 

12  05.  4 

99.0 

12  44.  6 

98.  2 

13  23.  6 

97-5 

14  02.  5 

96.7 

5 

00 

4 

50 

13  19.  0 

101.5 

13  58.  8 

100.  7 

14  38.  0 

99-9 

15  17-4 

99-1 

15  56-4 

98.3 

4 

50 

40 

15  II-3 

103.2 

15  51-2 

102.  4 

16  31.  0 

loi.  6 

17  10.  5 

100.8 

17  49.9 

100.  0 

40 

30 

17  02.8 

104.9 

17  43-  0 

104.  I 

18  23.  I 

103.4 

19  03.  0 

102.  6 

19  42.  8 

101.8 

30 

20 

18  53-  4 

106.  7 

19  34-  I 

105-  9 

20  14.  5 

105.  I 

20  54.  8 

104.3 

21  34-  8 

103- 5 

20 

10 

20  42.9 

108.  5 

21  24.  0 

107.7 

22  04.  9 

106.  9 

22  45.  8 

106.  I 

23  26.  I 

105.3 

10 

4 

00 

22  31.3 

no.  4 

23  12.  9 

109.  6 

23  54-3 

108.8 

24  35-  5 

108.  0 

25  16.4 

107.  2 

4 

00 

3 

50 

24  18.  2 

112. 3 

25  00-5 

III. 5 

25  42.  5 

no.  7 

26  24.  2 

109.9 

27  05.  6 

109. 1 

3 

50 

40 

26  03.  9 

114.  2 

26  46.  7 

113- 5 

27  29.2 

112.  7 

28  II.  5 

III.  9 

28  53-  5 

III.  0 

40 

30 

27  47.8 

116.  2 

28  31.  2 

115- 5 

29  14-  5 

114- 7 

29  57-4 

113- 9 

30  40.  0 

113. 1 

30 

20 

29  29.  0 

118.3 

30  14.  I 

117.  6 

30  58.  0 

116.8 

31  41.6 

116.  0 

32  24-  9 

115.  2 

20 

10 

31  10.  0 

120.  5 

31  55- 0 

119.  7 

32  39-  7 

118.  9 

33  24-0 

118.  I 

34  08.  0 

117- 3 

10 

3 

00 

32  47-9 

122.  7 

33  33-  6 

122.  0 

34  19-  I 

121.  2 

35  04-2 

120.  4 

35  49-  0 

119.  6 

3 

00 

3 

50 

34  23.2 

125.1 

35  09-  8 

124.3 

35  56-  2 

123-5 

36  42.2 

122.  7 

37  27.8 

121.  9 

2 

50 

40 

35  55-9 

127-5 

36  43-4 

126.  7 

37  30-6 

125-9 

38  17- S 

125.  I 

39  04- 0 

124-3 

40 

30 

37  25.5 

130.0 

38  14-0 

128.2 

39  02.  2 

128.5 

39  5°-  0 

127.7 

40  37-  5 

126.  9 

30 

20 

38  52.0 

132.6 

39  41-4 

131.  8 

40  3°-  5 

131.  I 

41  19-3 

130-3 

42  07.  8 

129.5 

20 

10 

40  14.  7 

135-3 

41  05.  I 

134-  5 

41  55-3 

133-8 

42  45.2 

^33-^ 

43  34-8 

132-3 

10 

2 

00 

41  3^-  6 

138.  I 

42  25.0 

137-4 

43  16.2 

136-7 

44  07-  I 

135-9 

44  57-  7 

135-2 

2 

00 

1 

50 

42  48.  I 

141.  0 

43  40-  7 

^40.3 

44  32-  9 

139.6 

45  24.  8 

138.9 

46  16.  6 

138.2 

1 

50 

40 

43  58.  2 

144.0 

44  51-7 

143-4 

45  44-9 

142.8 

46  37-9 

142.  I 

47  30-  7 

141.  4 

40 

30 

45  03- 0 

147.2 

45  57-  5 

146.  6 

46  51.9 

146.  0 

47  45-  9 

145-  4 

48  39-  9 

144-  7 

30 

20 

46  02.  5 

150-5 

46  58.  0 

149-9 

47  53-3 

149-3 

48  48-  5 

148.7 

49  43-  4 

148.  I 

20 

10 

46  56.0 

153-9 

47  52-  6 

153-4 

48  49.  0 

152.8 

49  45-  0 

152-3 

50  41.  0 

151-8 

10 

1 

00 

47  43-6 

157-4 

48  40.  9 

156.9 

49  38-  I 

I. '^6.  5 

50  35-2 

156.  0 

51  32-1 

155-5 

1 

00 

0 

50 

48  24.  5 

161.  0 

49  22.  5 

160.  6 

50  20.  5 

160.  2 

51   18.  4 

159.  8 

52   16.  2 

159-4 

0 

50 

40 

48  58.  4 

164.  7 

49  57-  I 

164.4 

50  55-  8 

164.  0 

51  54-4 

163-  7 

52  53-0 

163-3 

40 

30 

49  25-  2 

168.4 

50  24.  5 

168.2 

51  23.8 

167.9 

52  22.  8 

167.7 

53  22.0 

167.4 

30 

20 

49  44-5 

172.  2 

50  44.  2 

172.  I 

51-43-8 

171-9 

52  43-  5 

171-7 

53  43-  I 

171.  6 

20 

10 

49  56.  I 

176.  I 

50  56.  0 

176.  0 

51  55-9 

176.  0 

52  55-9 

17s- 9 

53  55-8 

175-8 

10 

0 

1 

00 

50     0.  0    180.  0 

1. 

51     0. 0 

180.  0 

52     0.0 

180.  0 

53     0.  0    180.  0 

54     0.  0    180.  0 

0 

00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

ni. 

6    30 

0  06.  2 

78.4 

6 

30 

30 

0  02.  7 

82.  2 

0  41-  5 

81.4 

I  20.  2 

80.7 

I  59.0 

79-9 

20 

10 

I  18.2 

84.6 

I  56.8 

83.8 

2  35-4 

83.0 

3  13-9 

82.3 

3  52-4 

81.5 

10 

6    00 

3  12.7 

86.2 

3  51-2 

85-4 

4  29.6 

84.6 

5  08.0 

83-9 

5  46.3 

83.1 

6 

00 

5    50 

S  07.6 

87.8 

5  45-9 

•  87.0 

6  24.  2 

86.2 

7  02.4 

85-5 

7  40.5 

84-7 

5 

50 

40 

7  02.3 

89.4 

7  40.6 

88.6 

8  18.9 

87.8 

8  57-0 

87.0 

9  35-0 

86.3 

40 

30 

8  57.2 

91.  0 

9  35-6 

90.  2 

10  13.8 

89.4 

10  51.  8 

88.6 

II  29.  9 

87.8 

30 

20 

10  52.  I 

92.  6 

II  30.4 

91.8 

12  08.6 

91.  0 

12  46.  7 

90.  2 

13  24-  7 

89.4 

20 

10 

12  46.  8 

94.2 

13  25.2 

93-4 

14  03.  5 

92.6 

14  41.  6 

91.8 

15  19.6 

91.  0 

10 

5    00 

14  41.  2 

95-9 

15  19.8 

95-1 

15  58-  2 

94-3 

16  36.  4 

93-5 

17  14.4 

92.7 

5 

00 

4    50 

16  35-  4 

97-5 

17  14.  I 

96.7 

17  52-  7 

95-9 

18  31.0 

95-1 

19  09.  I 

94-3 

4 

50 

40 

18  29.  I 

99.2 

19  08.  0 

98.4 

19  46.  8 

97-6 

20  25.3 

96.8 

21  03.  6 

96.  0 

40 

30 

20  22.  2 

lOI.  0 

21  01.  4 

100.  2 

21  40.  4 

99-3 

22  19.  I 

98-5 

22  57.6 

97-7 

30 

20 

22  14.  6 

102.  7 

22  54.  2 

loi.  9 

23  33-6 

lOI.  I 

24  12.  6 

100.3 

24  51-3 

99-4 

20 

10 

24  06.  2 

104.5 

24  46.  2 

103.7 

25  25-9 

102.  9 

26  05.  2 

102.  I 

26  44.3 

lOI.  3 

10 

4    00 

25  57-  0 

106.  4 

26  37.  4 

105.  6 

27  17-5 

104.7 

27  57-3 

103.9 

28  36.  7 

103.0 

4 

00 

3    50 

27  46.  8 

108.3 

28  27.  7 

107- 5 

29  08.  2 

106.  6 

29  48.  2 

105.8 

30  28.  2 

104.9 

3 

50 

40 

29  35-  2 

no.  2 

30  16.  6 

109.4 

30  57-  7 

108.5 

31  38-4 

107.7 

32  18.8 

106.8 

40 

30 

31  22.3 

112.  2 

32  04.  3 

III.  4 

32  46.0 

no.  5 

33  27-2 

109.7 

34  08.  2 

108.8 

30 

20 

33  07.  9 

114- 3 

33  5°-  5 

113- 5 

34  32-8 

112.  6 

35  14-7 

III.  7 

35  56-  2 

no.  8 

20 

10 

34  51-8 

116.  5 

35  35-  I 

115- 7 

36  18.0 

114.  8 

37  00.  6 

113- 9 

37  42.  7 

113-0 

10 

3    00 

36  33-  5 

118.  7 

37  17-6 

"7-9 

38  01.  4 

117.  0 

38  44-8 

116.  I 

39  27.  7 

115-2 

3 

00 

2    50 

38  13-  I 

121.  I 

38  58-  2 

120.  2 

39  42-  7 

119.  4 

40  26.  8 

118.  5 

41  10.  5 

117.  6 

2 

50 

40 

39  50-  2 

123-5 

40  36.  I 

122.  6 

41  21.  6 

121.  8 

42  06.  7 

120.  9 

42  51- 3 

120.  0 

40 

30 

41  24.  7 

126.  I 

42  II.  4 

125.  2 

42  57-9 

124.4 

43  43-  9 

123-5 

44  29.5 

122.  6 

30 

20 

42  55-9 

128.  7 

43  43-  8 

127.9 

44  31-3 

127.  0 

45  18.3 

126.  I 

46  04.  9 

125.2 

20 

10 

44  24.  0 

131-5 

45  12.8 

130.7 

46  01.  3 

129.8 

46  49-  4 

129.  0 

47  37- 0 

128.  I 

10 

2    00 

45  48.  0 

134- 4 

46  38.  0 

133-6 

47  27.  7 

132.8 

48  16.  9 

131- 9 

49  05.  7 

131.1 

2 

00 

1    50 

47  08.  0 

137-5 

47  59-0 

136-7 

48  49.  8 

135-9 

49  40.  I 

135- I 

50  30-  2 

134.2 

1 

50 

40 

48  23.  2 

140.  7 

49  15-5 

139-  9 

50  07.  5 

139-  I 

50  59-  I 

138.3 

51  50-3 

137- 5 

40 

30 

49  33-  6 

144.0 

50  26.  9 

143-3 

51  20.  0 

142.  6 

52  12.8 

141.  8 

53  05-  3 

141.  0 

30 

20 

50  38.  2 

147-5 

51  32-7 

146.8 

52  27.  I 

146.  X 

53  21.  I 

145-4 

54  14-  8 

144.  7 

20 

10 

51  36.8 

151.  2 

52  32-4 

150-5 

53  27-8 

149.9 

54  22.  9 

149-3 

55  18.0 

148.6 

10 

1    00 

52  28.  9 

154-9 

53  25-6 

154-4 

54  22.  2 

153-8 

55  18.  5 

153-2 

56  14.  6 

152.  6 

1 

00 

0    50 

53  14- 0 

158.8 

54  II- 5 

158.  4 

55  09-  0 

157-9 

56  06.  2 

157-4 

57  03.  5 

156.9 

0 

50 

40 

53  51-  S 

162.  9 

54  5°-  0 

162.6 

55  48-  3 

162.  2 

56  46.  6 

161.  7 

57  44.  7 

161.  3 

40 

30 

54  21.  2 

167.  I 

55  20.  2 

166.  8 

56  19-  2 

166.5 

57  i8-2 

166.  2 

58  17-  I 

165.8 

30 

20 

54  42.  7 

171.  4 

55  42-  3 

171. 2 

56  41-9 

170.9 

57  41-  4 

170.7 

58  40.  9 

170-5 

20 

10 

54  55-  7 

175-7 

55  55-6 

17s- 6 

56  55-  4 

175-5 

57  55-3 

175-3 

58  55-  2 

175-2 

10 

0    00 

55     0.0 

180.  0 

56    0. 0 

180.  0 

57     0.0 

180.  0 

58     0.  0 

180.  0 

59     0.0 

180.  0 

0 

00    1 

1 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settiag  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

ir 

13° 

14^ 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6 

10 

0  12.  I 

74-4 

0  51.5 

73.7 

I  30.9 

72.9 

6 

40 

30 

o  45-3 

77.6 

I  24.  2 

76.8 

2  03.3 

76.  0 

2  42.  2 

75.3 

3  21.  2 

74.5 

30 

20 

2  37.8 

79.  I 

3  165 

78.4 

3  55-2 

77-6 

4  33-8 

76.9 

5  12-4 

76.  I 

20 

10 

4  30-9 

80.7 

5  09-3 

80.0 

5  47-7 

79.2 

6  26.  I 

78.4 

7  04- 3 

77-6 

10 

6 

00 

6  24.5 

82.3 

7  02.7 

81.6 

7  40.8 

80.8 

8  18.8 

80.0 

8  56.8 

79-  2 

6 

00 

5 

50 

8  18.6 

83- 9 

856.5 

83.1 

9  34-4 

82.3 

10  12.  2 

81.5 

10  50.  0 

80.  7 

5 

50 

40 

10  13.0 

85-5 

10  50.  8 

84-7 

II  28.  5 

83- 9 

12  06.  I 

83.1 

12  43.  5 

82.3 

40 

30 

12  07.  6 

87.0 

12  45-  4 

86.2 

13  22.9 

85-4 

14  00.  3 

84.6 

14  37.6 

83.8 

30 

20 

14  02.  5 

88.6 

14  40.  I 

87.8 

IS  17:6 

87.0 

15  54-9 

86.  2 

16  32.  0 

85-4 

20 

10 

IS  57-4 

90.  2 

16  35-0 

89.4 

17  12.5 

88.6 

17  49-  7 

87.8 

18  26.  8 

87.0 

10 

5 

00 

17  52.3 

91.9 

18  29.  9 

91.  0 

19  07-  3 

90.  2 

19  44.  5 

89.4 

20  21.  5 

88.6 

5 

00 

4 

50 

19  47-  I 

93-5 

20  24.  8 

92.  6 

21  02.  2 

91.8 

21  39.4 

91.  0 

22  16.  4 

90.  2 

4 

50 

40 

21  41.  6 

95-2 

22  19.  4 

94-3 

22  56.  9 

93-5 

23  34-  2 

92.  6 

24  II.  2 

91.8 

40 

30 

23  35-  9 

96.9 

24  13-  9 

96.  0 

24  51- 5 

95-2 

25  29.  0 

94-3 

26  06.  I 

93-4 

30 

20 

25  29.  8 

98.6 

26  08.  0 

97-7 

26  45-  8 

96.9 

27  23.4 

96.  0 

28   GO.  6 

95-1 

20 

10 

27  23.  I 

100.  4 

28  01.6 

99-5 

28  39-  7 

98.6 

29  17-4 

97-7 

29  54.9 

96.8 

10 

4 

00 

29  15-8 

102.  I 

29  54.  6 

lOI.  3 

30  33- 0 

100.  4 

31  ii-o 

99-5 

31  48.  7 

98.6 

4 

00 

3 

50 

31  07.7 

104.  0 

31  46.9 

103.  I 

32  25.7 

102.  2 

33  04.  I 

101.3 

33  42.  I 

100.  4 

3 

50 

40 

32  58-  8 

105.  9 

33  38-  4 

105.0 

34  17-6 

104.  I 

34  56.  4 

103.2 

35  34.  8 

102.  2 

40 

30 

34  48.  7 

107.9 

35  28.  8 

107.  0 

36  08.  s 

106.  I 

36  47-  8 

105.  I 

37  26.8 

104.  2 

30 

20 

36  37-  3 

109.9 

37  18.  I 

109.  0 

37  58- 3 

108.  I 

38  38.  I 

107.  I 

39  17.5 

106.  2 

20 

10 

38  24.  6 

112.  I 

39  c6.  0 

III.  2 

39  46-  9 

no.  3 

40  27.3 

109.3 

41  07.  4 

108.3 

10 

3 

00 

40  10.  2 

114- 3 

40  52-  3 

113- 4 

41  33-9 

112.  4 

42   15-  0 

III.  4 

42  55-  7 

no.  5 

3 

00 

2 

50 

41  53-9 

116.  7 

42  36-  9 

115- 7 

43  19-3 

114.  7 

44  01.  I 

113- 7 

44  42.  6 

112.  7 

2 

50 

40 

43  35-  6 

119.  I 

44  19-  4 

118.  I 

45  02.  6 

117.  2 

45  45-  4 

116.  2 

46  27.  6 

115.  I 

40 

30 

45  14-  7 

121.  7 

45  59-  4 

120.  7 

46  43.  6 

119.  7 

47  27- 4 

118.  7 

48  10.  6 

117.  7 

30 

20 

46  51.  I 

124.3 

47  36-  9 

123-4 

48  22.  I 

122.4 

49  06.  8 

121.  4 

49  51-  I 

120.3 

20 

10 

48  24.  4 

127.  I 

49  II- 3 

126.  2 

49  57-  6 

125.  2 

SO  43-  4 

124.  2 

51  28.9 

123.2 

10 

3 

00 

49  54-  2 

130.  I 

50  42.  2 

129.  2 

51  29-  7 

128.  2 

52   16.  7 

127.  2 

53  03.  3 

126.  2 

2 

00 

1 

50 

SI  19-9 

^33-3 

52  09.  2 

132-4 

52  58-0 

131- 4 

53  46.  2 

130.4 

54  34-  I 

129.4 

1 

50 

40 

52  41.  2 

136.6 

5331-8 

135-7 

54  21.8 

134.8 

55  II- 4 

133-8 

56  00.  7 

132.8 

40 

30 

53  57-  6 

140.  2 

54  49-  4 

139-3 

55  40.  7 

138.4 

56  32.  0 

137-5 

57  22.  5 

136.5 

30 

20 

55  08.  2 

143-9 

56  01.  4 

143-  I 

56  54-  I 

142.  2 

57  46.6 

141-3 

58  38-  7 

140.4 

20 

10 

56  12.9 

147.8 

57  07-  I 

147.  I 

58  01.4 

146.3 

58  55-  2 

145-4 

59  48.  9 

144.  5 

10 

1 

00 

57  10.  5 

151-9 

58  06.  2 

151- 3 

59  oi-  6 

150.6 

59  56-  8 

149.8 

60  51.8 

149.0 

1 

00 

0 

50 

58  00.  6 

156-3 

58  57-  6 

155-7 

59  54-  I 

155-0 

60  50.  7 

154-3 

61  47-  I 

153-6 

0 

50 

40 

58  42-  7 

160.  8 

59  40.  6 

160.3 

60  38.  4 

159-7 

61  36.  0 

159-  I 

62  33-  5 

158.6 

40 

30 

59  i6.  0 

165-5 

60  15.  0 

165.  I 

61  13.6 

164.  6 

62  12.  2 

164.  2 

63   10.  9 

163.7 

30 

20 

59  40.  4 

170.  2 

60  39.  8 

170.  0 

61  39.  2 

169.7 

62  38.  6 

169.4 

63  37-9 

169.  0 

20 

10 

59  55-  I 

175- I 

60  54.  9 

175-0 

61  54.8 

174.8 

62  54.6 

174-7 

63  54-5 

174.5 

10 

0 

00 

60    0. 0 

180.  0 

61     0. 0 

180.  0 

62     0. 0 

180.  0 

63     0.0 

180.  0 

64     0.  0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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w* 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

i 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

1 

b.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

f 

0 

0       / 

0 

h.  m. 

7    00 

0  34- 

6 

66.7 

I  15.  0 

66.0 

7    00 

6    50 

0  21.  4 

70.  6 

I  01.  I 

69.8 

I  40.9 

69.  I 

2  00.  2 

68.3 

3  00.6 

67-5 

6    50 

40 

2  10.3 

72.  2 

2  49.6 

71.4 

3  28.9 

70.7 

4  08.2 

69.9 

4  47-4 

69.  I 

40 

30 

4  00.  I 

73-8 

4  39-0 

73-0 

5  17-8 

72.3 

5  56-  5 

71-5 

6  35-3 

70.7 

30 

30 

5  51-0 

75-3 

6  29.4 

74-6 

7  07.8 

73-8 

7  46-0 

73- 0 

8   24-2 

72.  2 

20 

10 

7  42.4 

76.8 

8  20.4 

76.1 

8  58.4 

75-3 

9  36.3 

74-5 

10  14.  2 

73-7 

10 

6    00 

9  34-6 

78.4 

10  12.3 

77.6 

10  49. 9 

76.8 

II  27.4 

76.0 

12  04.  8 

75-2 

6    00 

5    50 

II  26.8 

79-9 

12  04.  9 

79-1 

12  42.  I 

78.3 

13  19- 

3 

77-5 

13  56-2 

76-7 

5    50 

40 

13  20.  8 

81.5 

13  57-9 

80.  7 

14  34-  9 

79-9 

15  II. 

8 

79.0 

IS  48.  4 

78.2 

40 

30 

15  14-  7 

83.0 

15  51-6 

82.2 

16  28.  3 

81.4 

17  04. 

8 

80.6 

17  41.2 

79-7 

30 

20 

17  08.  9 

84.6 

17  45-6 

83.7 

18  22.  I 

82.9 

18  58. 

5 

82.1 

19  34.  6 

81.2 

20 

10 

19  03.  4 

86.1 

19  40.  I 

85-3 

20  16.  3 

84.4 

20  52. 

4 

83.6 

21  28.3 

82.7 

10 

5    00 

20  58.  2 

87.7 

21  34-  7 

86.9 

22  10.  9 

86.0 

22  46.8 

85.1 

23  22,  5 

84.3 

5    00 

4    50 

22  53.0 

89-3 

23  29-  5 

88.4 

24  05.  6 

87-5 

24  41-4 

86.6 

25  16.9 

85-8 

4    50 

40 

24  47-  9 

90.9 

25  24-3 

90.  0 

26  00.4 

89.1 

26  36. 

2 

88.2 

27  II.  6 

87.3 

40 

30 

26  42.  8 

92-5 

27  19-3 

91.  6 

27  55-2 

90.7 

28  31. 

0 

89.8 

29  06.  4 

88.9 

30 

20 

28  37- S 

94.2 

29  14.  0 

93-3 

29  50.  2 

92.4 

30  26. 

0 

91.4 

31  01.4 

90-5 

20 

10 

30  31-9 

95-9 

31  08.  7 

95- 0 

31  44.9 

91.  I 

32  20. 

8 

93-1 

32  56-2 

92. 1 

10 

4    00 

32  26.  0 

97  6 

33  02.  9 

96.7 

33  39-  4 

95-8 

34  15-4 

94-8 

34  Si-o 

93-8 

4    00 

3    50 

34  19-  8 

99-4 

34  56-  9 

98-5 

35  33-5 

97-5 

36  09.  8 

96- 5 

36  45-  6 

95-5 

3    50 

40 

36  12.8 

101.3 

36  50.  2 

100.3 

37  27.2 

99-3 

38  03.  7 

98-3 

38  39-  8 

97-3 

40 

30 

38  05.  I 

103.2 

38  42.  9 

102.  2 

39  20.  3 

lOI.  2 

39  57-  I 

100.  2 

40  33-  4 

99-1 

30 

20 

39  56-  4 

105.2 

40  34.  8 

104.  2 

41  12. 6 

103.2 

41  49-9 

102.  I 

42  26.  6 

lOI.  0 

20 

10 

41  46.  8 

107.  2 

42  25.  7 

106.  2 

43  04-  I 

105.2 

43  41.8 

104.  I 

44  19.0 

103.0 

10 

3    00 

43  35-  8 

109.4 

44  IS- 4 

108.  4 

44  54-3 

107.3 

45  32-  7 

106.  2 

46  10.  5 

105.  I 

3    00 

2    50 

45  23-  4 

III.  7 

46  03.  8 

no.  6 

46  43-  3 

109- 5 

47  22.  2 

108.4 

48  00.  7 

107-3 

2    50 

40 

47  09-  3 

114.  I 

47  50-  4 

113.  0 

48  30.  8 

III.  9 

49  10.  6 

no.  8 

49  49-  8 

109.  6 

40 

30 

48  53-  I 

1x6.  6 

49  35-  I 

"5-5 

50  16.  4 

114.  4 

50  57-  I 

113-2 

51  37-1 

112.  0 

30 

20 

50  34-  7 

119- 3 

51  17-7 

118.  I 

52  00.  0 

117.  0 

52  41-7 

11;. 8 

53  22.7 

114.  6 

20 

10 

52  13-5 

122.  I 

52  57-6 

121.  0 

53  41.  I 

119.  8 

54  23.  9 

118.  6 

55  06.0 

117-4 

10 

2    00 

53  49-3 

125.  I 

54  34-  6 

124.0 

55  ^9-3 

122.8 

56  03.  4 

121.  6 

56  46.  7 

120.  4 

2    00 

1    50 

55  21.4 

128.3 

56  08.  0 

127.  3 

56  54- 0 

126.  0 

57  39-  4 

124.8 

58  24.  I 

123.6 

1    50 

40 

56  49.  4 

131-8 

57  37-4 

130-7 

58  24.  9 

129-5 

59  II- 8 

12S.3 

59  58-  0 

127.0 

40 

30 

58  12.6 

135- 5 

59  02.  I 

134-4 

59  51-2 

133-2 

60  39-  5 

132.0 

61  27.  5 

130.8 

30 

20 

59  3°-  4 

139-4 

60  21.  5 

138.3 

61  12.  I 

137.2 

62  02.  2 

136.  I 

62  51.7 

134.9 

20 

10 

60  42.  0 

143.6 

61  34-  7 

142  6 

62  27.  0 

141.  6 

63  iS.  7 

140-  5 

64  10.  0 

139-3 

10 

1  00 

6x  46.  4 

148.  I 

62  40.  7 

147.2 

63  34.  6 

146.  2 

64  28.  2 

145.2 

65  21.3 

144. 1 

1    00 

50 

62  43.  0 

152-9 

63  39-  0 

152.0 

64  34-  5 

151-2 

65  29-  5 

150.3 

66  24.  2 

149.3 

0    50 

40 

63  3°-  9 

157-9 

64  28.  0 

157-2 

65  25.0 

156.  5 

66  21.8 

155-7 

67  18.  4 

154.8 

40 

30 

64  09.  2 

163.2 

65  07.  6 

162.  7 

66  06.  I 

162. 1 

67  03.  8 

161. 4 

68  01.  7 

160.  7 

30 

20 

64  37.2 

168.7 

65  36.  4 

168.3 

6635.6 

167.9 

67  34-  7 

167-5 

6833.8 

167.  0 

20 

10 

1 

64  54-  3 

174-3 

65  54-  I 

174.  I 

66  53-  9 

173.9 

67  53-6 

173-  7 

68  53.4  1173.  5 

10 

0    00 

65     0.0 

180.  0 

66     0.  0 

180.  0 

67     0. 0 

180.  0 

68     0. 0 

180.  0 

69     0.  0   180.  0 

0    00 

la  North  decimation,  ■when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


412 


LATITUDE  40°.     D^CIvINATION  SAME)  NAME  AS  LATITUDE. 


20° 

21° 

22" 

23° 

24^ 

) 
1 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

7    20 

0  34-3 

59-9 

I  15-9 

59-2 

7 

20 

10 

o  II.  6 

63-7 

0  52.6 

63.0 

I  33-^ 

62.  2 

2   14.4 

61.  4 

2  55-4 

60.  7 

10 

(7    00 

I  55-3 

6s-3 

2  35-6 

64.6 

3  IS- 9 

63.8 

3  56-2 

63.0 

4  36.  4 

62.3 

7 

00 

6    60 

3  40.3 

66.8 

4  20. 1 

66.  I 

4  59-7 

65-3 

5  39-2 

64.6 

6  18.8 

63.8 

6 

50 

40 

5  26.5 

68.4 

6  05.7 

67.6 

6  44.  7 

66.9 

7  23.7 

66.  I 

8  02.6 

65- 3 

40 

30 

7  13-9 

69.9 

7  52-5 

69.  I 

8  31- 0 

68.4 

9  09-3 

67.6 

9  47-7 

66.8 

30 

20 

9  02.3 

71.4 

9  40.4 

70.  6 

10  18.  3 

69.9 

10  56.  I 

69.  I 

II  33-8 

68.3 

20 

10 

10  51.  7 

72.9 

11  29.  2 

72.  I 

12  06.  6 

71-3 

12  43-9 

70.5 

13  21. I 

69-7 

10 

1.6    00 

12  42.  0 

74-4 

13  19. 1 

73-6 

13  56-0 

72.8 

14  32-7 

72.0 

15  09-3 

71.2 

6 

00 

5    50 

14  33-  I 

75-9 

15  09-  7 

75-1 

IS  46.2 

74-3 

16  22.  4 

73-4 

16  58.  6 

72.  6 

5 

50 

40 

16  24.  9 

77-4 

17  01. 1 

76.6 

17  37.2 

75-7 

18  13.0 

74.9 

18  48.  6 

74-0 

40 

30 

18  17.3 

78.9 

18  53.  2 

78.0 

19  28.8 

77.1 

20  04.  2 

76.3 

20  39-  5 

75-4 

30 

20 

20  10.  4 

80.4 

20  46.  0 

79-5 

21  21.3 

78.6 

21  56-3 

77.8 

22  31.  I 

76.9 

20 

10 

22  04.  0 

81.9 

22  39.2 

81.0 

23  14.2 

80. 1 

23  48.  8 

79-2 

24  23.3 

78.3 

10 

<  5    00 

23  57-8 

83-4 

24  32.9 

82.5 

25  07.  6 

81.6 

25  42.0 

80.  7 

26  16.  I 

79.8 

5 

00 

4    50 

25  52- 2 

84.9 

26  27.  0 

84.0 

27  01.5 

83.1 

27  35-7 

82.1 

28  09.  4 

81.2 

4 

50 

40 

27  46.  7 

86.4 

28  21.4 

85.5 

28  55-  7 

84.6 

29  29.  7 

83.6 

30  03.  2 

82.7 

40 

30 

29  41-5 

87.9 

30  16. 1 

87.0 

30  50.  2 

86.1 

31  23.9 

85- I 

31  57-2 

84.2 

30 

20 

31  36-4 

89.5 

32  10.9 

88.6 

32  45-  0 

87.6 

33  18.  6 

86.6 

33  51-7 

85-7 

20 

10 

33  31-2 

91.  I 

34  05.  7 

90.  2 

34  39-  7 

89.2 

35  ^3-3 

88.2 

35  46.4 

87.2 

10 

t4    00 

35  26.  I 

92.8 

36  00.  7 

91.8 

36  34-  7 

90.8 

37  08.  3 

89.8 

37  41.2 

88.7 

4 

00 

3    50 

37  20.  8 

94-5 

37  55-  5 

93-5 

38  29.  6 

92-4 

39  03-  2 

914 

39  36.  2 

90.3 

3 

50 

40 

39  15- 2 

96- 3 

39  50-  0 

95-2 

40  24.  3 

94-  I 

40  58.  0 

93- 0 

41  31-0 

92.  0 

40 

30 

41  09.  I 

98.1 

41  44-2 

97.0 

42  18.  7 

95-9 

42  52.6 

94.8 

43  25-  7 

93-7 

30 

20 

43  02.  6 

TOO.  0 

43  38-  0 

98.8 

44  12.  8 

97-7 

44  47-  0 

96.6 

45  20.  3 

95-4 

20 

10 

44  55-  5 

102.  0 

45  3^-3 

100.  8 

46  06.  4 

99.6 

46  40.  8 

98.4 

47  14-  6 

97.2 

10 

tf3    00 

46  47-  5 

104.5 

47  23.  8 

102.8 

47  59-4 

loi.  6 

48  34.  2 

100.  4 

49  08.  2 

99.1 

3 

00 

2    50 

48  38-  4 

106.  I 

49  15-2 

104.9 

49  51-  5 

103-7 

50  26.  9 

102.  4 

51  01-4 

lOI.  2 

2 

50 

40 

50  28.  I 

108.  4 

51  05-  7 

107.  2 

51  42.6 

105-  9 

52  18.6 

104.  6 

52  53-7 

103-3 

40 

30 

52  16.4 

110.8 

52  54-9 

109-5 

53  32-  S 

108.2 

54  09-  I 

106.  9 

54  45-  0 

105.  6 

30 

20 

54  02.  9 

113- 4 

54  42.  2 

112.  I 

55  20.  7 

no.  7 

55  58-4 

109.3 

56  35- 0 

107.9 

20 

10 

55  47-2 

n6.  I 

56  27.7 

114.8 

57  07-  2 

113-4 

57  45-9 

112.  0 

58  23. 7 

no.  6 

10 

1^2    00 

57  29.  2 

119.  I 

58  10.8 

117.  7 

58  51-6 

116.  3 

59  31-4 

114.  9 

60  10.  I 

113- 4 

2 

00 

1    50 

59  08.0 

122.3 

59  51-0 

120.  9 

60  33.  I 

119- 5 

61   14.  2 

118.  0 

61  54-  5 

116.  4 

1 

50 

40 

60  43-  3 

125-7 

61  27.8 

124.4 

62  II.  5 

122.  9 

62  54.  2 

121.  3 

63  35-  8 

X19.  7 

40 

30 

62   14.  5 

129-5 

63  00.5 

128.  I 

63  46.  0 

126.  6 

64  30.  2 

125.  0 

65  13-6 

123.4 

30 

20 

63  40.4 

133-6 

64  28.  4 

132.2 

65  15-6 

130-7 

66  02.  0 

129.  2 

66  47-  3 

127.  6 

20 

10 

65  00.  7 

138.0 

65  5°-  5 

136-  7 

66  39.  9 

135-3 

67  28.  0 

133.7 

68  15.6 

132.  I 

10 

1     00 

66  13.8 

142.9 

67  05.  7 

141.  6 

67  57.0 

140.3 

68  47.  6 

138.8 

69  37.  2 

137.  2 

1 

00 

0    50 

67  18.9 

148.2 

68  12.  7 

147.0 

69  06.  I 

145-8 

69  58.9 

144.4 

70  51.  2 

[49- 2> 

0 

50 

40 

68  14.  6 

153-9 

69  10.  4 

152-9 

70  05.  8 

151-8 

71  00.  9 

150.6 

71  55-3 

^W3 

40 

30 

68  59.  6 

160.  0 

69  57.  0 

159-3 

70  54.  2 

158.3 

71  51.2 

157.3 

72  47-  7 

156.2 

30 

20 

69  32.  7 

166.  4 

70  31-5 

165.9 

71  30-3 

165-  3 

72  28.8 

164.  6 

■73  27.3 

163.8 

20 

10 

69  53-  I 

173-2 

70  52.8 

172.9 

71  52-5 

172.  6 

72  52.  I 

172.  2 

73  51-7 

[71.8 

10 

0    00 

70     0.  0 

180.  0 

71     0. 0 

180.  0 

72          0.   0 

180.  0 

73     0.0 

180.  0 

74     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckonetl  from  North  to  East ; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  Wijst. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East ; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  40^     DECLINATION  CONTRARY  NAME  TO  LATITUDE.     4i3 


4  00 
3  50 
40 
30 
20 
10 


3 
2 


2 
1 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


22  31.3 
24  18.  2 

26  03-  9 

27  47-8 
29  29.  9 

31  10.  o 

32  47-9 

34  23-  2 

35  55-9 

37  25-5 

38  52-0 

40  14-  7 

41  33-  6 

42  48.  I 

43  58-2 

45  03- o 

46  02.  5 

46  56.0 

47  43-  6 

48  24.  5 

48  58.  4 

49  25-  2 
49  44-  5 
49  56.  I 


0  00 


no.  4 
112. 3 
114.  2 
116.  2 

118.  3 
120.  5 

122.  7 
125. 1 

127-5 
130.0 
132.  6 
135-3 

138.  I 
141.  o 
144.0 
147.2 

ISO- 5 
153-9 

157-  4 
161.  o 
164.7 
168.4 
172.  2 
176.  I 


21  49-  5 
23  35-8 
25  20.9 

27  04.  I 

28  45-  5 
30  24.8 

32  01.9 

33  36-  3 

35  08.  2 

36  36.  8 

38  02.3 

39  24-0 

40  42. o 

41  55-5 

43  04-  5 

44  08.  3 

45  06.  9 

45  59-  6 

46  46.  2 

47  26.  2 

47  59-6 

48  25.  9 
48  44-8 
48  56-  I 


50  0.0 


180.0. 


III.  I 
113.  o 
115. o 
117.  o 
119.  I 

121.  3 

123-5 
125.8 
128.2 
130.7 

133-3 
136.0 

138.8 

141-  7 
144.7 
147-8 
151. o 
154-4 

157-8 
161.  3 
165.  o 
168.7 
172.4 
176.  2 


21  07.  4 

22  53.2 
24  37-6 
26  20.  I 

28  00.  7 

29  39-3 

31  15.  6 

32  49.2 

34  20.  I 

35  47-9 

37  12.4 

38  33-2 

39  50-0 

41  02. 7 

42  10.  6 

43  13-5 

44  II.  I 

45  03-0 

45  48-  7 

46  28.  o 

47  00.  8 
47  26.  6 

47  45-  I 
47  56-2 


49  o.  o 


180.0 


III.  9 
113.8 
115.8 
117. 8 
119.  9 
122.  o 

124.  2 
126.5 
128.  9 

131-4 
134-0 
i.T.6.  6 


139-4 
142.3 

145-3 
148.3 
151-5 
154.8 

158-2 
161.  7 

165-3 
168.9 
172.  6 
176.3 


48  o.  o 


20  25.  I 

22  10.  4 

23  54- o 
25  35-9 

27  15-8 

28  53-7 

30  29.  o 

32  01.  8 

33  318 

34  58.  8 

36  22.  2 

37  42.2 

38  57-9 
40.  09.  6 

41  16.5 

42  18.5 

43  15-2 

44  06.  2 

44  51-  I 

45  29-  8 

46  01.  9 
46  27.  2 
46  45-  3 
46  56-4 


180.  o 


112.  7 
114.  6 
116.  5 
118.  5 
120.  6 
122.  7 

124.9 

127-3 
129.7 

132.  I 

134-7 

137-3 

140.  o 
142.9 

145-9 
148.9 
152.0 
155-3 

158.6 
162.  o 

165-5 
169. 1 

172-7 
176.3 


47 


o.  o 


19  42.  6 
21  27.  2 

23  IO-3 

24  51-4 
26  30.  6 

28  07.  7 

29  42.  2 

31  14.2 

32  43-  3 

34  09.  2 

35  318 

36  50.  8 

38  05.6 

39  16.3 

40  22.3 

41  23.4 

42  19.  2 

43  09-3 

43  53-  5 

44  31-5 

45  03-0 
45  27-8 
45  45-6 
45  56-4 


180.  o 


"3-4 
"5-3 
"7-3 
"9-3 
121.  4 

123-5 

125-7 
128.0 

30-4 
132.8 

135-3 
138.0 

140.  7 

143-5 
146.4 

149.4 

152.5 
155-7 

159.0 
162.  4 
165.8 
169.3 
172.9 
176.4 


46  o.  o 


180.  o 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0  00 


:lslssiiSiMiliisliHl?=:= 


414     LATITUDE  40°.     DECLINATION  CONTRARY  NAME  TO   LATITUDE. 


5° 

6° 

,0 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0             / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5    40 
30 
20 
10 

0  36.  I 

2    29.  9 
4  23-  2 

6  16.0 

97.0 

98.6 

100.3 

lOI.  9 

I  50.9 
3  44.0 

s  36.5 

99-4 

101.  I 

102.  7 

I  II.  9 

3  04.7 

4  56.9 

100.  2 
101.8 
103.4 

0  32.  9 

2  25.4 

4  17-2 

100.  9 
102.  6 
104.  2 

I  46.  I 
3  37-5 

^03.3 
104.9 

5    40 
30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

8  08.  I 

9  59-3 
II  49.7 

13  39- I 
15  27- 4 
17  14.2 

103.6 

105-3 

107.  0 

108.  7 
no.  5 
112.  3 

7  28.2 
9  19.0 

11  09.  0 

12  58.0 

14  45-  7 
16  32.  I 

104.3 
106.  0 
107.7 
109.5 
III. 3 

113- 1 

6  48.2 

838.7 
10  28.  2 
12  16.  6 

14  03.  9 

15  49- 7 

105.  I 
106.8 
108.5 
no.  2 
112.  0 
113-8 

6  08.2 

7  58.3 
9  47-3 

"  35-2 
13  21.9 
15  07.2 

105.8 

107.5 
109.  2 

no.  9 

112.  7 

114- 5 

5  28.1 

7  17-6 

9  06.3 

10  53-  7 

12  39-  8 

14  24.  5 

106.6 
108.3 
no.  0 
111.7 

113-4 
115.  2 

5    00 
4    50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

19  00.  0 

20  43.  9 
22  26.4 

24  06.  8 

25  45-2 
27  21.4 

114.  2 
116. 1 
118.0 
120.  0 
122.  I 
124.  2 

18  17.  I 

20  00.  6 

21  42.  2 

23  21.9 

24  59-  6 
26  35.1 

114.  9 
116.  8 
118.  7 
120.  7 
122.8 
124.9 

17  34-  2 

19  16.  9 

20  57.8 
22  36.9 

24  13-8 

25  48.4 

115.  6 

117.5 
"9-5 
121.  5 

123- 5 
125.6 

16  51.0 
18  33.0 

20  13.3 

21  SI- 7 
23  27.8 
25  CI.  7 

116. 3 

118.  2 
120.  2 
122.  2 
124.  2 
126.3 

16  07. 7 

17  49.0 
19  28.6 

21  06.  2 

22  41.  6 
24  14.  8 

117.  I 
119.0 
120.  9 
122.  9 
124.9 
127.0 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

28  55.2 

30  26.  2 

31  54-6 

33  19-6 

34  41-  2 

35  59-2 

126.  4 
128.  7 
131. 0 

133-5 
136.0 
138.6 

28  c8.  0 

29  38.  2 

31  05-6 

32  29.7 

33  50.4 
35  07- 4 

127. 1 
129.4 

131- 7 
134. 1 
136.6 
139.2 

27  20.  5 

28  50.  0 

30  16.  4 

31  39-  6 

32  59-4 
34  15- 5 

127.8 
130.0 

132.4 
134.8 

137-3 
139.8 

26  32.9 

28  01.  5 

29  27.0 

30  49-  3 

32  08.  2 

33  23.4 

128.  5 

130.7 
133-0 

135-4 
137-9 
140.4 

25  45-  I 

27  12.7 

28  37-4 

29  58.  8 

31  16.8 

32  31-1 

129.  2 
131.4 

133-7 
136.1 

138.5 
141.  0 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

37  13- I 

38  22.9 

39  27.9 

40  28.  I 

41  23.1 

42  12.  2 

141-3 
144.  I 
147.0 
150.0 

153-0 
156.  I 

36  20.  5 

37  29.2 

38  33-4 

39  32-6 

40  26.  8 

41  15.2 

141.  9 
144.6 
147-5 
150-5 
153-  5 
156.6 

35  27.6 

36  35-5 

37  38-  7 

38  37- 1 

39  30.  4 

40  18.  I 

142.5 
145.2 
148.  0 
150.9 

153-9 
157-0 

34  34-  6 

35  41-5 

36  43-9 

37  41-5 

38  33-9 

39  20.8 

143.0 

145-7 
148.5 

151.4 
154-3 
157-3 

33  41.4 

34  47-  3 

35  48.  9 

36  45-  6 

37  37-3 

38  23.5 

143.6 
146.3 
149.0 

151-9 
154.8 

157-7 

2    00 
1    50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

42  55-8 

43  33-  2 

44  04.  I 
44  28.4 
44  45-  9 
44  56.5 

159-4 
162.  7 
166.  I 
169.5 
173- 0 
176.5 

41  58.0 

42  34.8 

43  05.  I 
43  29.0 
43  46.  2 
43  56.6 

159.  8 
163.0 
166.3 
169.7 

173- I 
176.6 

41  00.  2 

41  36.3 

42  06.  I 
42  29.  5 
42  46.4 
42  56.  6 

160.  I 
163.  3 
166.6 
169.9 
173-2 
176.6 

40  02.  3 

40  37-7 

41  07.  I 
41  30.  I 
41  46. 7 

41  56.7 

160.  4 
163.6 
166.8 
170.  I 

173-4 
176.7 

39  04.  3 

39  39- I 

40  08.  0 

40  30.  6 
40  46.  9 
40  56.  7 

160.8 
163.9 
167.  I 
170.3 

173-5 
176.7 

1    00 
0    50 
40 
30 
20 
10 

0    00 

45     o-o 

180.0 

44     0. 0 

180.  0 

43     0.0 

180.  0 

42     0. 0 

180.  0 

41     0. 0 

180.  0 

0    00 

1 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East ; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5    10 
10 

5  00 
4  50 
40 
30 
20 
10 


4 
3 


3 
3 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


2 
1 


10= 


; 


0    00 


Alt. 


1  06.  7 

2  57-7 

4  47-9 
6  37.1 
8  25.1 

10  12.  o 

11  57-  S 
13  41-  7 

IS  24- 1 

17  04.  9 

18  43-  7 

20  20.  6 

21  55-2 
23  27.4 


24  57- 

26  23. 

27  47. 

29  08. 

30  25. 

31  38. 

32  48. 

33  53- 

34  53- 

35  49- 

36  40. 

37  26. 


38  06.  2 

38  40.  5 

39  08.  9 
39  31- I 
39  47-  I 
39  56-  7 


Az. 


40    o.  o 


04.  I 

05-7 
07.4 

09.  o 

10.  7 
12.4 
14.  2 
16.  o 

17.8 

19.  7 
21.  6 
23.6 
25.6 
27.7 

29.8 
32.0 
34-3 
36.7 
39-1 

41.  S 

44-  I 
46.8 

49-5 
52-3 
55-2 
58.1 

61.  I 

64.  2 

67-3 
70.4 

73-6 
76.8 


11° 


Alt. 


180.  o 


o  / 


o  27.3 

2    17-9 


4  07. 

5  56. 
7  43- 
9  so- 
il 15. 


12  58.  7 

14  40.  5 

16  20.  6 

17  58-7 
19  34.  8 

21  08.  6 

22  40.  I 

24  08.8 

25  34-  8 

26  57.  7 

28  17.3 

29  33-  6 

30  46.  I 

31  54-  5 

32  58.  8 

33  58.  6 

34  S3-  7 

35  43-8 

36  28.  6 


37  08. 

37  41- 

38  09. 

3831- 
3847- 
38  56-  8 


39     o-o 


Az. 


104.  8 
106.  4 

ro8.  I 
109.  7 
III.  4 

113.  I 

114.  9 
116.  7 

118.  5 
120.  4 
122.  3 

124-3 
126.3 
128.  4 

130-5 
132-7 
134-9 
137-3 
139-7 
142.  I 

174.7 

147-3 
150.  o 
152.8 
155-6 

158.  S 

161.  4 

164.5 

167-5 
170.  6 

173-7 
176.8 


12° 


Alt. 


I  38.2 


[So.  o 


3  27 

5  15 

7  02 

8  48 
10  32 

12  15 

13  56 
15  36 

17  13 

18  48 

20  21 

21  52 

23  20, 

24  45 

26  07 

27  26 

28  41 

29  53 

31  00 

32  04 

33  03 

33  57 

34  46 

35  31 

36  09 

36  43 

37  10 
37  32 
37  47 
37  56 


Az. 


107.  2 

108.8 
no.  5 
112.  2 

113- 9 
115.  6 

117-4 

119.  2 
121.  I 
123.0 
124.9 
126.  9 
129.  o 


131- 
133- 
135- 
137- 
140. 
142. 


;8  o.  o 


145.2 
147-8 
150.4 

153-  2 
156.  o 
158.8 

161.  7 
164.  7 
167.7 
170.7 
173-8 
176.9 


iSo.  o 


13° 


Alt. 


o  58-4 

2  47.  I 

4  34-9 
6  21.3 

8  06.6 

9  50- 2 
II  32.4 

13  12.9 

14  51-7 
16  28.  2 

18  02.8 

19  35-1 

21  04.  8 

22  31.9 

23  56-  I 

25  17-4 

26  35-3 

27  49-  7 

29  00.  4 

30  07.  2 

31  09.7 

32  07.  9 

33  01.  6 

33  50-0 

34  33-  7 

35  II- 7 

35  44-4 

36  II.  3 
36  32.  7 

36  47-  7 
36  57- o 


Az. 


107.9 

109.5 

111.  2 

112.  9 
114.  6 
116.  3 
118. 1 

119.9 
121.  8 

123.7 
125.6 
127.  6 
129.7 

131.  8 
134.0 
136.2 

138.5 
140.  8 
143.2 

145.7 
148.3 
150.9 
153.6 
156.3 
159.1 

162.  o 
164.9 
167.9 
170.9 


14° 


Alt. 


■77 


o    / 


o  18.5 


06.8 

S3- 9 
39-9 
24-  5 
07.  6 


37 


o.  o  I  So.  o 


10  49.  I 

12  28.  9 

14  06.  9 

15  42.8 

17  16.  7 

18  48.  o 

20  17.  o 

21  43.  2 

23  06.  6 

24  26.  9 

25  44- o 

26  57.6 

28  07.  4 

29  13-3 

30  15-  I 

31  12.4 

32  05.4 

32  53-0 

33  35-9 

34  13.  5 

34  45-  7 

35  12.  I 
35  33- o 
35  47-9 
35  57-0 


Az. 


36  o.  o 


108.  7 

no.  3 

112.  o 

113.  6 

"5-3 

117.  I 

118.  8 

120.  6 
122.  5 
124.4 
126.3 
128.3 
130.3 

132.4 
134.6 
136.8 

139.0 
141.4 
143-8 

146.  2 
148.8 

151-4 
154.0 

156.7 
159.5 

162.3 

165.  2 
168. 1 
171.  o 
174-0 


180.  o 


Hour 
Angle. 


h.  m. 


5    20 
10 


00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1    00 
0    50 

40 


30 
20 
10 


0     00 


In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West.       „       .        -rf    ,. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

> 
1 

0       / 

0 

h.  m. 

5 

00 

I  26.  5 

III.  0 

0  46.  I 

III.  8 

0  05.9 

112.  5 

5    00 

4 

50 
40 
30 
30 
10 

3  13-  I 

4  58-4 
6  42.4 
8  24.9 

10  05.  8 

112.  6 

114- 3 

116.  0 

117.  8 
"9-S 

2  32.  2 
4  16.9 

6  00.  4 

7  42.1 
9  22.4 

113- 4 

115.  I 

116.  8 
118.  s 
120.  2 

I  51-  2 
3  35-4 

5  18.  I 

6  59-3 
838.8 

114.  I 
115.8 

117- 5 
119.  2 

120.9 

1  10.  2 

2  53-8 

4  35-9 

6  16.  4 

7  55-1 

114.  9 
116.  5 

118.  2 

119.  9 
121.  6 

0  29.4 

2  12.  2 

3  53-6 
5  33-5 
7  II- 5 

115.  6 

117.  2 

118.  9 
120.  6 
122.3 

4    50 
40 
30 
30 
10 

4 
3 

00 
50 
40 
30 
30 
10 

II  44.  8 

13  22.  I 

14  57-  2 
16  30.  3 

18  00.  9 

19  29.  0 

121.  3 
123.  I 
125.0 
126.  9 
128.9 

130-9 

11  00.  6 

12  37.2 

14  II.  5 

15  43-  8 

17  13.6 

18  40.  9 

122.  0 
123.8 

125-7 
127.  6 
129.  6 
131.  6 

10  16.  4 

11  52. I 

13  25-8 

14  57-2 

16  26.  2 

17  52-7 

122.  7 

124-  5 
126.  4 
128.3 
130.2 
132.2 

9  32-0 

11  07.  I 

12  39.  9 

14  10.  5 

15  38.7 
17  04.4 

123.4 
125.2 
127.  0 
128.9 
130.8 
132.8 

8  47-6 

10  21.  9 

11  54.0 

13  23-  7 

14  51.  I 
16  15.9 

124.  I 
125.9 
127.7 
129.  6 

131-5 
133-4 

4    00 
3    50 
40 
30 
30 
10 

3 
2 

00 
50 
40 
30 

30 
10 

20  54-  4 

22  17.  0 

23  36-  4 

24  52-  7 

26  05.3 

27  14-3 

133-0 
13s- I 
137-3 
139- 5 
141-9 
144-3 

20  05.  5 

21  27.  2 

22  45.7 

24  01.  I 

25  12.  9 

26  21.  I 

133-6 

135-7 
137-9 
140.  I 
142.  5 
144.8 

19  16.  4 

20  37.2 

21  54-9 

23  09-4 

24  20.  4 

25  27-8 

134.2 
^3(>-3 
138-5 
140.7 
143.0 

145-3 

18  27.  2 

19  47-  I 

21  04.  0 

22  17.7 

23  27.8 

24  34.  2 

134.8 
136.9 
139- I 
141-3 
143-5 
145.8 

17  37-9 

18  57.0 

20  13.  0 

21  25.7 

22  35.  I 

23  40.  7 

13s- 4 

137-5 
139.6 
141.  8 
144.0 
146.3 

3    00 
2    50 
40 
30 
30 
10 

2 

1 

00 
50 
40 
30 
30 
10 

28  19.  4 

29  20.  4 

30  16.  8 

31  08.9 

31  56-0 

32  38-4 

146.  7 

149-  2 
151.8 

154-4 
157- I 
159.8 

27  25.3 

28  25.5 

29  21.  I 

30  12.5 

30  58-  9 

31  40.  6 

147.2 

149-7 
152.  2 

154.8 

157-  5 
160.  I 

26  31.  2 

27  30-4 

28  25.4 

29  16.  0 

30  01.  8 
30  42.  7 

147-7 
150.  I 
152.6 
155-2 

157-9 
160.  4 

25  36.9 

26  35.4 

27  29.  6 

28  19.  4 

29  04.  6 
29  44-  9 

148.  2 
150.6 

153- I 
155-6 
158.  2 
160.8 

24  42.  5 

25  40.  2 
2633.8 

27  22.  9 

28  07.3 
28  47.  I 

148.  6 
151. 0 

153- 5 
156.0 

158- 5 
161.  I 

3    00 
1     50 
40 
30 
30 
10 

1 
0 

00 
50 
40 
30 
30 
10 

33  IS- 2 

33  46.  9 

34  12.9 
34  33-6 
34  48.  I 
34  57-  I 

162.  6 
165.4 
168.3 
171.  2 
174.  I 
177.0 

32  16.9 

32  48.  2 

33  13- 7 
33  34-  0 
33  48.  3 
33  57-  I 

162.  9 

165-  7 
168.5 

171-3 
174.2 

177.  I 

31  18.6 

31  49-3 

32  14-5 
32  34-4 
32  48.  5 
32  57-1 

163.  I 
165.  9 
168.7 
171- 5 
174-3 
177.  I 

30  20.  2 

30  50-  4 

31  15-3 
31  34-8 
31  48.  7 
31  57-1 

163.4 
166.  I 
168.9 
171.  6 
174.4 
177.2 

29  21.  8 

29  51-5 

30  16.  0 

30  35-2 
30  48.  9 

30  57-2 

163.7 
166.3 
169.0 
171.  7 

174-5 
177.2 

1     00 
0     50 
40 
30 
30 
10 

0 

00 

35     o-o 

180.  0 

34     0.  0 

180.  0 

33     0-0 

180.  0 

32     0.0 

180.  0 

31     0-0 

180.  0 

0     00 

In  North  declination,  when  tlie  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  40°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE-     417 


Hour 
Angle. 


h.  m. 


i 
3 


40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


2 
1 


1 
0 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


0    00 


20  ■= 


Alt. 


1 

so- 

6 

3 

li. 

4 

4  50. 
6  27. 

S 
7 

8 
9 

03- 
36. 

I 
6 

II 
12 

07. 
36. 

9 
7 

14  03. 

4 

IS 

27. 

3 

16  48. 
18  06. 

5 
7 

19 

21. 

9 

20 

33- 

7 

21 

42. 

3 

22 

47- 

I 

23  48. 1 

24  45.  o 

25  37-8 

26  26.  2 

27  10.  o 

27  49.  2 

28  23.  4 

28  52.  7 

29  16.  8 
29  35-6 
29  49.  I 

29  57-  3 


30    o.  o 


Az. 


17.9 
19.  6 
21.  3 
23.0 

24.7 
26.  5 

28.3 
30.2 
32-1 
34-0 

36.0 
38.1 
40.  2 

42.3 
44- S 
46.8 


49.  I 
51-5 
53-9 
56.3 
58.8 
61.  4 


64.  o 
66.6 
69.  2 
71.9 
174.6 
177-3 


180.  o 


21° 


Alt. 


o  49 
2  29 

4  07 

5  43 

7  18 

851 

10  21 

11  49 

13  IS 
1438 

15  59 
17  16 
1830 

19  41 

20  49 

21  S3 

22  53 

23  49 

24  41 

25  29 

26  12 

26  51 

27  24 

27  53 

28  17 

28  35 
28  49 
28  57 


29     o.  o 


Az. 


18.  7 
20.3 
22.  O 

23-7 

25-4 
27.  2 

29.  O 

30.8 
32.7 

34-6 

36.6 

38.7 
40.8 
42.9 

45-1 
47-3 

49.6 

51-9 
54-3 
56-7 
59-2 
61.  7 

64.  2 
66.8 
69.4 
72.  I 
74-7 
77-3 


180.  o 


22° 


Alt. 


0  07 

1  46 
3  24 

5  00 

6  33 
805 

9  35 

11  02 

12  27 

13  49 

15  09 

16  25 

17  39 

18  49 

19  56 

20  59 

21  58 

22  54, 

23  45 

24  32 

25  15 

25  53 

26  26 

26  54 

27  18 
27  36 
27  49 

27  57 


28     o.  o 


Az. 


119.  4 

121.  o 

122.  7 
124.4 

126.  I 
127.8 
129.  6 

131-4 
133-3 
135-2 

137-2 
139-3 
141-3 
143-4 
145.  6 

147.8 

150.  o 
152-3 
154-7 
157- I 
1.59-  5 
162.  o 

164.5 
167.  o 
169.  6 
172.  2 
174-8 
177-4 


180.  o 


23° 


Alt. 


1  04.  2 

2  41.  I 
4  16.  2 


5  49- 

7  20. 

8  49- 

10  15. 

11  39- 
13  oi- 


14  19.  6 

15  35-6 

16  48.  o 

17  57-3 

19  03-  3 

20  05.  6 

21  04.  2 

21  58. 9 

22  49-  5 

23  35-9 

24  17.  8 

24  55-  2 

25  27.9 

25  55-  8 

26  18.  8 
26  36.  7 
26  49.  6 
26  57.4 


27  0.0 


Az. 


121.  7 
123.4 
125.  I 


126.8 

128.5 

130 
132, 

134 

135 


137-8 
139.  8 
141.  8 

143-  9 
146.  I 
148.  2 

150.4 
152-  7 
155-0 
157-4 
159.8 
162.  2 

164.  7 
167.  2 
169.7 

172-3 
174-8 

177-4 


180.  o 


24^ 


Alt. 


0  21.  8 

1  57-9 
3  32-2 


5  04- 

6  34- 

8  02. 

9  28. 
10  51. 
12  12. 


13  29-8 

14  44.  7 

15  56-  5 

17  05.  o 

18  10.  I 

19  II.  7 

20  09.  4 

21  03.  5 

21  53-3 

22  39.  o 

23  20.3 

23  57-2 

24  29.  3 

24  56-  9 

25  19-  5 

25  37-1 
25  49.  8 

25  57-5 


26  o.  o 


Az. 


122 
124, 
125 

127 
129 
130 
132 

134 
136, 

138 
140 
142, 
144 
146 
148 

150 

153 
155 
157' 
160, 
162 

165 
167 
169 
172 
174 
177 


180.  o 


Hour 
Angle. 


h.  m. 


4  40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0  00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 

110165°— 19 27 


4i8  LATITUDE  41°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


Hour 
Angle. 


h.  m. 


6     10 

6  00 
5  50 
40 
30 
30 
10 


5  00 
4  50 
40 
30 
20 
10 


4 
3 


3 
2 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


Alt. 


Az. 


oo.  o 

53-2 

46-3 
39-2 

319 
24.  o 


II  15.9 

13  07-  o 

14  57- S 
16  47.  2 
18  36.  o 
20  23.  6 

22  10.  2 

23  55-  4 
25  39-  I 
27  21.  o 

29  01.  2 

30  39-  3 

32  15.2 

33  48.  S 

35  19-  2 

36  46.  8 

38  II.  2 

39  31-8 

40  48.  8 

42  01.3 

43  09.  4 

44  13-  3 

45  10.  2 

46  02.  o 

46  48.  I 

47  27.7 

48  00.  5 
48  26.  4 
48  45.  o 
48  56.  2 


90.  o 

91.  6 

93-3 
94-9 
96.6 

98.3 

100.  o 
loi.  7 
103.4 
105.2 

107.  o 

108.  9 

no.  7 
112.  7 

114-  7 
116.  7 
118.  8 
121.  o 

123-3 
125.  6 

128.0 

130-5 
133-2 

135-9 

138.7 
141.  6 
144.6 

147-7 
151. o 

154-3 

157-8 
161.  3 
165.  o 
168.7 
172.4 
176.  2 


Alt. 


Az. 


o  39-4 
2  32.  6 


4  25. 

6  18. 

8  II. 

10  03. 


49 


o.  o  ;  180.  o 


II  56.  o 

13  47-4 
15  38-2 
17  28.  2 

19  17-  5 

21  05.  6 

22  52. 6 

24  38-  3 
26  22.  6 

28  05.  2 

29  46.  I 
31  24.9 

33  OI-6 

34  35-8 

36  07.  3 

37  35-9 

39  oi-  I 

40  22.  8 

41  40-  7 

42  54-  2 

44  03-  3 

45  07.  4 

46  05.  9 

46  58.  8 

47  45-  6 

48  25.  9 

48  59-  3 

49  25-6 
49  44-8 
49  56-  I 


50    0.0 


89- 3 
90.9 

92.  6 

94-  2 

95-8 

97-5 

99.2 
00.  9 
02.  7 

04-  5 
06.3 
08. 1 

10.  o 
II. 9 

13-9 
16.  o 
18.  I 
20.3 

22.  6 
24.9 

27-3 
29.8 

32-4 
35-2 

38.0 
40.  9 
44.0 
47-  2 
50-5 
53-9 

57-4 
61.  o 

64.7 
68.5 

72.3 
76.  I 


2° 


Alt. 


180.  o 


I  18.  7 

3  II- 9 

5  05-1 

6  58.1 
8  51- 1 

10  43-  7 

12  35-9 
14  27.  6 
16  18.  7 

18  og.  I 

19  58.  7 
21  47.  2 

23  34-  8 
25  21.  o 

27  05-9 

28  49.  2 

30  30-  7 

32  10.3 

33  47-  8 

35  22.8 

36  55-2 

38  24.  6 

39  50-  8 

41  13-4 

42  32.4 

43  46-  9 

44  57- o 

46  02.  o 

47  01. 6 

47  55-4 

48  43- 

49  23. 

49  58- 

50  25. 
50  44- 
5°  56- 


Az. 


88.5 
90.  2 
91.8 
93-4 
95-1 
96.8 

98-5 

100.  2 

101.  9 

103-7 
105- 5 
107.3 

109.  2 
III.  I 
113. 1 
115.  2 
"7-3 
"9-5 

121.  8 

124.  I 
126.5 
129. 1 

131- 7 
134-5 

137-3 
140.3 

143-4 
146.  6 

149-9 
153-4 

156.9 
160.  6 
164.4 
168.2 
172.  I 
176.  o 


51 


o.  o 


Alt. 


O  o: 


3 

5 

7 

9 
II 


58-1 
51.2 

44-5 
37-6 
30.6 
23-4 


180.  o 


13  15-  7 

15  07-  7 

16  59.  I 
18  49.  8 
20  39.  8 
22  28.8 

24  16.  8 

26  03.  6 

27  49.  o 
29  32.9 

31  15- I 

32  55-4 

34  33-6 

36  09.5 

37  42.  7 

39  13-0 

40  40.  3 

42  03.9 

43  23.8 

44  39-  4 

45  50.  4 

46  56.  5 

47  57-  I 

48  51-  8 


50  22.  I 

50  56.  8 

51  24.3 
44-  I 
56.0 


Az. 


51 
51 


86.  I 

87.7 

89-4 

91.  o 

92.  6 

94-3 
96.  o 

97-7 
99.4 

101.  I 

102.  9 
104.  7 
106.5 

108.  4 
no.  3 
112. 3 
114.  4 
116.  5 
118.  7 

121.  o 

123.3 
125.8 
128.  4 
131. o 
133-7 

136.6 
139.6 
142.7 
146.  o 
149.  4 
152.9 

156-5 
160.  2 
164.  o 

167.9 

171. 9 
175-9 


Alt. 


Az. 


52 


o.  o    iSo.  o 


o  44-4 

2  37-4 
4  30.5 
6  23.8 
8  16.9 
10  10.  o 

12  02.  8 

13  55-4 
15  47-6 

17  39-3 
19  30.  2 

21  20.  6 

23  10.  o 

24  58-  5 
26  45.8 
28  31.7 

30  16.  3 

31  59-  2 
33  40.  2 

35  19-2 

36  55-8 
38  29.  9 

40  01.  2 

41  29.4 

42  54-  I 

44  14-9 

45  31-6 

46  43-  7 

47  50-6 

48  52.  3 

49  47-  9 

50  37-  4 

51  20.  o 

51  55-5 

52  23.  5 
52  43-  8 
52  55-9 


ii5-3 

87.0 
88.6 

90-3 
91.9 

93-6 

95-2 

96.9 
98.6 
100.  4 
102. 1 
103.9 
105-7 

107.  6 
109.5 
III.  5 
113.  6 

115- 7 
117. 9 

120.  2 
122.  5 
125.0 
127.  6 
130.2 

^33- o 

135-9 

138.9 
142.  o 

145-3 
148.8 

152-3 
156.  o 

159.8 

163.7 

167.  7 
171.  8 

175-9 


53     0.0 


180.  o 


Hour 
Angle. 


h.  m. 


6    10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  41°.     DECLINATION  SAME  NAME  AS  LATITUDE.  419 


Hour 
Angle. 


h.  m. 


6  30 
SO 
10 

6  00 
5  50 
10 
30 
20 
10 


5 
4 


4 
3 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


2 
1 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0  00 


5° 


Alt. 


o    / 


I  23-9 

3  16.7 
5  09.8 

7  03-0 

8  56.1 

10  49-  3 
12  42.  2 

14  34.  9 
16  27.3 
18  19.  3 
20  10.  6 

22  01.  2 

23  51  o 


25  39- 

9 

27 

27. 

8 

29 

14. 

3 

30 

59-3 

32 

42. 

9 

34  24- 

7 

36 

04. 

4 

37  41- 

9 

39 

16. 

8 

40  49- 

I 

42 

18. 

2 

43 

43- 

9 

45 

05- 

8 

46 

23- 

4 

47 

36. 

6 

48 

44. 

7 

49  47- 

4 

50  44- 

I 

51 

34-4 

52 

17- 

9 

52 

54- 

I 

53 

22. 

8 

53  43- 

4 

53 

55- 

8 

Az. 


54 


o.  o 


84.6 

86.2 
87.8 

89-5 
91.  I 

92.8 
94-5 

96.  I 

97.8 
99.6 
01.3 
03.  I 
04.9 

06.8 
08.  7 
10.  7 
12.8 
14.9 
17.  I 

19.4 
21.  7 
24.  2 
26.8 
29.4 
32.2 

35-1 
38.2 

41-3 
44-  7 
48.2 

51.8 


55- 
59- 
63- 
67. 

71- 

75- 


Alt. 


o  10.  9 
2  03,3 


56.  o 

48.9 

42.  I 
,  35-2 
II  28.  4 
13  21.5 


3 
5 
7 
9 


180.  o 


IS  14-3 

17  06.  9 

18  59.  o 
20  50.  6 
22  41.  6 
24  31.8 

26  21.  I 

28  09.  3 

29  56-  4 
31  42.  I 

33   26.3 

35  08.  8 

36  49-  3 
38  27.7 

40  03.  4 

41  36.  6 

43  06.  7 

44  33-4 

45  56.3 

47  15-2 

48  29.  4 

49  38-  6 

50  42.  3 

51  40.0 

52  3^-3 

53  15-6 

53  52-7 

54  21.9 

54  43-  o 
54  55-  8 


Az. 


55 


o.  o 


82.2 
83.8 

85.5 

87. 1 
88.7 

90-3 

92.  o 
93-7 

95-4 
97.1 
98.8 
00.5 
02.3 
04.  I 

06.  o 
07.9 
09.9 
12.  o 
14. 1 
16.3 

18.5 

20.  9 

23-4 
26.  o 
28.6 
31-4 

34-4 
37-4 
40.  6 
44.0 

47-5 
51.2 

55- o 

58.9 
63.0 

67.  2 

71.4 

75-7 


7° 


Alt. 


180.  o 


o   / 


o  50.4 
2  42.  7 

4  35-2 
6  28.1 
8  21. 1 

10  14-3 
12  07.  5 

14  00.  6 

15  53-  6 
17  46.  3 
19  38.  6 

21  30.4 
23  21.  8 
25  12.  2 

27  02.  O 

28  50.  7 

30  38-  3 
32  24.  6 

34  09.  5 

35  52-6 

37  33-9 

39  12.9 

40  49.  7 

42  23. 7 

43  54-8 

45  22.5 

46  46.  6 

48  06.  4 

49  21.9 

50  32-  r 

51  37- o 

52  35-  7 

53  28.  I 

54  13-  2 

54  51-  I 

55  20.  9 
55  42.  6 
55  55-  6 


Az. 


81.4 
83.1 

84.7 
86.3 
88.0 
89.6 
91.  2 
92.9 

94.  6 

96-3 
98.0 

99-7 
OI-5 
03-3 


56  0.0 


05- 

07. 

09. 
II. 
^3- 
15- 


17.  7 
20.  I 
22.5 

25-1 
27.8 

30.6 

33-^ 

36-7 

39-9 

43-3 
46.9 

50.6 

54-4 

58.5 
62.6 
66.9 
71.  2 
75-6 


Alt. 


o    / 


I  30.0 

3  22.  o 


5 

7 

9 

10 

12 


14. 
07. 
00. 

53- 
46. 

14  39- 


180.  o 


16  32.  6 
18  25.5 
20  17.  9 
22  10.  I 

24  01.  6 

25  52-5 

27  42.  6 
29  31-  8 
31  19- 9 

33  06.  7 

34  52-2 
36  36.  I 

38  18.  o 

39  57-9 
41  35-  5 

43  lo-  5 

44  42.  5 

46  II.  3 

47  36.  S 

48  57-  6 

^  14-  O 
1(51"  26.  5) 

52  31-5 

53  31-4 

54  24.  7 

55  IO-9 

55  49-  5 

56  20.  o 
56  42. I 
56  55-6 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuth; 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian, 
and  when  the  star  is  setting  or  "West  of  the  meridian,  the  tabulated  azimuth: 


57  0.0 


Az. 


80.  7 
82.3 

84.0 
85.6 
87.2 
88.8 

90-5 
92.  I 


16.8 
19.  2 
21.  7 

24-3 
26.  9 

29.7 

32-7 
35-9 
39-1 
42.6 
46.  2 
50.0 

53-9 
58.0 
62.  2 
66.6 
71.0 

75-5 


Alt. 


o  16.  3 
2  09.  5 

4  OI-3 

5  53-5 
7  46.0 

9  38.9 
II  31.9 

13  25-2 
15  18.3 


180.  o 


Az. 


78.4 

79-9 
81.  5 

83.2 
84.8 
86.4 
88.0 
89.7 

91-3 


39  oi-  8 

40  42.  5 

42  20.  9 

43  56.8 

45  29-  9 

46  59-  7 

48  26.  o 

49  48.  I 

51  05.  7 

52  18.4 

53  25-  6 

54  26.  6 

55  21.  I 

56  08.  2 

56  47-  8 

57  19-0 
57  41-7 
57  55-4 


tabulated  azimuths 
are  reckoned  from  > 
theltabulated  azimuths 
are  reckoned  from 


Si' as:  "I- 


115-9 
118. 3 

120.  8 

123.4 
126.  I 
128.  9 


131-9 
135- I 
138.3 
141.  8 

145-5 
149-3 

153-3 
157-5 
161.  7 
166.  2 
170.7 

175-3 


Hour 
\ngle. 


h.  m. 


58     o.  o   180.  o 


30 
20 
10 

00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1     00 

0     50 

40 


30 
20 
10 


0     00 


reckoned  from  North  to  East ; 
orth  to  West. 

re  reckoned  from  South  to  East; 
to  West. 


S)uth 


37 


/^.c? 
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10° 

11= 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

x\lt. 

Az. 

h.  m. 

0             / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0        / 

0 

h. 

m. 

6    50 

0  00.  8 

71-3 

6 

50 

40 

0  28.  2 

74-4 

I  oS.  4 

73-7 

1  48.5 

73-0 

40 

30 

o  58.1 

77.6 

I  37-9 

76.8 

2  17-7 

76.1 

2  57-5 

75-3 

3  37-1 

74-6 

30 

20 

2  49.  I 

79.2 

3  28.6 

78.4 

4  08.  0 

77-7 

4  47-4 

76.9 

5  26.8 

76.2 

20 

10 

4  40.  6 

80.8 

5  19-8 

80.0 

5  58-9 

79-3 

6  37-9 

78-5 

7  17-0 

77.8 

10 

6    00 

6  32-5 

82.4 

7  II- 5 

81.6 

7  50-4 

80.9 

8  29.  2 

80.1 

9  07.9 

79-4 

6 

00 

5    50 

8  24.9 

84.0 

9  03.6 

83-3 

9  42.5 

82.5 

10  21.  0 

81.7 

10  59-  5 

80.9 

5 

50 

40 

10  17.  6 

85.6 

10  56-  3 

84.9 

II  34-8 

84.  I 

12  13.  2 

83-3 

12  51- 5 

82.5 

40 

30 

12  10.  5 

87.2 

12  49.  2 

86.5 

13  27-6 

85-7 

14  05.  8 

84.9 

14  43-  8 

84.1 

30 

20 

14  03.  8 

88.9 

14  42.  2 

88.  I 

15  20.  5 

87-3 

15  59-2 

86.  5 

16  36.8 

85-7 

20 

10 

15  56-9 

90-5 

16  35-5 

89-7 

17  13.8 

88.9 

17  51-8 

88.  i 

18  29.  7 

87-3 

10 

5    00 

17  50.2 

92.  2 

18  28.  7 

91-4 

19  06.  9 

90.  6 

19  45-  0 

89-7 

20  22.  9 

88.9 

5 

00 

4    50 

19  43-  2 

93-9 

20  21.  7 

93- 0 

21    00.  2 

92.  2 

21  38.1 

91-4 

22  16.  0 

90-5 

4 

50 

40 

21  36.  0 

95-6 

22  14.7 

94-7 

22   53-  I 

93-9 

23  31.2 

93-1 

24  09.  I 

92.  2 

40 

30 

23  28.  5 

97-3 

24  07.  5 

96.4 

24  45-9 

95-6 

25  24-  I 

94-8 

26  02.  I 

93-9 

30 

30 

25  20.  6 

99.  I 

25  59-  7 

98.2 

2638.4 

97-4 

27  16.  9 

96-5 

27  55-0 

95-6 

20 

10 

27  12. I 

100.  9 

27  51-4 

100.  0 

28  30.  4 

99-2 

29  09.  I 

98.3 

29  47-  5 

97-4 

10 

4    00 

29  02.  9 

102.  7 

29  42.  6 

loi.  8 

30  21.  9 

lOI.  0 

31  00.  9 

100.  I 

31  39-  5 

99-2 

4 

00 

3    50 

30  52-8 

104.  6 

31  33- 0 

103-7 

32  12.7 

102.8 

32  52.0 

lOI.  9 

33  30-  9 

lOI.  0 

3 

50 

40 

32  42.  0 

106.  6 

33  22.5 

105-7 

34  02.  6 

104.  8 

34  42.  3 

103-8 

35  21.7 

102.  9 

40 

30 

34  29.  9 

108.6 

35  10.9 

107-7 

35  51-6 

106.8 

3631-8 

105-8 

37  II. 6 

104.9 

30 

20 

36  16.  5 

no.  7 

36  58-  I 

109.  8 

37  39-3 

108.8 

38  20.  I 

107.9 

39  00.  4 

107.  0 

20 

10 

38  01.7 

112.  9 

38  43-  8 

III.  9 

39  25-8 

III.  0 

40  07.  I 

no.  I 

40  48.  I 

109.  I 

10 

3    00 

39  45-  2 

115.1 

40  28.  I 

114.  2 

41   10.  6 

113-2 

41   52.6 

112-3 

42  34.3 

III. 3 

3 

00 

2    50 

41  26.  8 

117-5 

42  10.  5 

116.  s 

42  53-8 

115.  6 

43  36-  6 

114.  6 

44  18.  9 

113.  6 

2 

50 

40 

43  06.  I 

119,9 

43  50.  7 

119.  0 

44  34-  8 

118.  0 

45  18.5 

117.  I 

46  01.  7 

116.  I 

40 

30 

44  42.  8 

122.  5 

45  28.4 

121.  6 

46  13.  6 

120.  6 

46  58.  0 

119- 7 

47  42. 2 

118.  7 

30 

20 

46  16.  9 

125.  2 

47  03-  5 

124-3 

47  49-  6 

123-  3 

48  35-  I 

122.3 

49  20.  3 

121.  3 

20 

10 

47  47-  8 

128.0 

48  35-3 

127.  I 

49  22.  6 

126.  2 

50  09.  2 

125-2 

50  55-  5 

124.  2 

10 

2    00 

49  15-2 

131-0 

50  03.  9 

130.  I 

50  52-2 

129.2 

51  40.  0 

128.2 

52  27.4 

127.  2 

2 

00 

1    50 

50  38.  4 

134.2 

51  28.4 

133-3 

52   18.0 

132.4 

53  07.  0 

131- 5 

53  55-7 

130.6 

1 

50 

40 

51  57-3 

137-  5 

52  48.  5 

136.7 

53  39-  2 

135-8 

54  29.  5 

134.8 

55  19-  5 

133-9 

40 

30 

S3  II- I 

141.  0 

54  03.  6 

140.2 

54  55-  6 

139-4 

55  47-8 

138.4 

56  38-  7 

137-  5 

30 

20 

54  19-  5 

144.  7 

55  13-2 

143-9 

56  06.  4 

143-  I 

56  59-  5 

142.3 

57  52- I 

141-4 

20 

10 

55  21.7 

148.6 

56  16.  6 

147-9 

57  II- 4 

147-  I 

58  05.  5    146.  3 

58  59-  5 

145-5 

10 

1     09 

56  17-4 

152-7 

57  13-4 

152.0 

58  09.  2 

151- 3 

59  04.  8    150.  6 

60  00.  2 

149-9 

1 

00 

0    50 

57  05.  5 

157-0 

58  02.  6 

156.4 

58  59-  7 

155-8 

59  56-4 

155- I 

60  S3-  0 

154-4 

0 

50 

40 

57  46.  0 

161.  3 

58  44-1 

160.8 

59  42.  0 

160.3 

60  39.  9 

159.8 

61  37.6 

159.2 

40 

30 

58  17-9 

165.  9 

59  16-9 

165-5 

60  15.  7 

165.  I 

61  14.  7 

164-7 

62  13.  I 

164.  2 

30 

20 

58  41-  2 

170-5 

59  40.  7 

170.  2 

60  40.  2 

170.  0 

61  39.6 

169.7 

62  39.0 

169.4 

20 

10 

58  55-3 

175-2 

59  55-  I 

175- I 

60  55.  0 

175-0 

61  54.8 

174-9 

62  54.7 

174-7 

10 

0    00 

59     o-o 

180.  0 

60    0.  0 

180.  0 

61     0. 0 

180.  0 

62     0. 0 

180.  0 

63     0.  0   180.  0 

1            1 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimutlis  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

1 
0       / 

0 

0       / 

0 

h.  m. 

7    00 

0  17.  2 

67-5 

0  58.3 

66.8 

I  39-4 

66.0 

7    00 

6    50 

o  41.4 

70.  6 

I  21.  9 

69.8 

2  02.  4 

69.  I 

2  42.9 

68.4 

3  23- 4 

67.6 

6    50 

40 

2    28.6 

72.2 

3  08.7 

71-5 

3  48.7 

70.7 

4  28.8 

70.0 

5  08.8 

69.  2 

40 

30 

4  16.9 

73-8 

4  56-5 

73-1 

5  36-1 

72-3 

6  15.6 

71-5 

6  55- I 

70.8 

30 

20 

6  06.  I 

75-4 

6  45-3 

74.6 

7  24-5 

73-9 

803.5 

73-1 

8  42.5 

72.4 

20 

10 

7  56.0 

77.0 

8  34-8 

76.2 

9  13-5 

75-4 

9  52-2 

74-6 

10  30.8 

73-9 

10 

6    00 

9  46.6 

78.6 

10  25.1 

77-8 

"  03.5 

77-0 

II  41.8 

76.2 

12  20.0 

75-4 

6    00 

5    50 

II  38. I 

80.2 

12  16.  I 

79-4 

12  54.1 

78.6 

13  32-0 

77-8 

14  09.9 

77.0 

5    50 

40 

13  29.  6 

81.7 

14  07.  5 

80.9 

14  45-4 

80.  I 

15  23-1 

79-3 

16  00.  6 

78.5 

40 

30 

IS  21.9 

833 

15  59- 7 

82.5 

16  37.1 

81.7 

17  14-5 

80.9 

17  51-7 

80. 1 

30 

20 

17  14-  S 

84.9 

17  52.0 

84.  I 

18  29.  4 

83.2 

19  06. 6 

82.4 

19  43- 5 

81.6 

20 

10 

19  07.4 

86.5 

19  44.9 

85-7 

20  21.  9 

84.8 

20  58.9 

83-9 

21  35-7 

83.1 

10 

5    00 

21  00.  4 

88.1 

21  37.8 

87-3 

22   14.  9 

86.4 

22  51.  7 

85-5 

23  28.3 

84.7 

5    00 

4    50 

22  53.6 

89.7 

23  3°-  9 

88.9 

24  07.  6 

88.0 

24  44.6 

87.1 

25  21.  I 

86.3 

4    50 

40 

24  46.  7 

91- 3 

25   24-1 

90-5 

26  01.  I 

89.6 

26  37.8 

88.7 

27  14.2 

87.8 

40 

30 

26  39.9 

93- 0 

27  17.  I 

92.  2 

27  54-2 

91-3 

28  30.9 

90.4 

29  07- 3 

89.4 

30 

20 

28  32.8 

94-7 

29  10.3 

93-9 

29  47.4 

93-0 

30  24. 2 

92.  0 

31  00.5 

91-1 

20 

10 

30  25.5 

96-5 

31  03.  I 

95-6 

31  40.3 

94-7 

32  17-2 

93-7 

32  53-6 

92.8 

10 

4    00 

32  17.7 

98- 3 

32  55-6 

97-4 

33  33- 0 

96.4 

34  10.  0 

95-5 

34  46.  6 

94-5 

4    00 

3    50 

34  09.  6 

100.  I 

34  47-  6 

99.2 

35  25-2 

98.2 

36  02.  5 

97-3 

36  39-3 

96-3 

3    50 

40 

36  00.  7 

102.  0 

36  39-  I 

lOI.  0 

37  17- I 

100.  I 

37  54-6 

99-1 

38  31-7 

98.  I 

40 

30 

37  51-0 

104.  0 

38  29.8 

103.0 

39  08.  I 

102.  0 

39  46.  I 

loi.  0 

40  23.  5 

ICO.  0 

30 

20 

39  40-  3 

106.  0 

40  19.  7 

105.  0 

40  58.  5 

104.  0 

41  36.9 

103.0 

42  14.  7 

lOI.  9 

20 

10 

41  28.  7 

108.  I 

42  08.8 

107.  I 

42  47.8 

106.  I 

43  26. 6 

105.0 

44  04.  9 

104.  0 

10 

3    00 

43  IS- 4 

no.  3 

43  56.0 

109.3 

44  36- 0 

108.3 

45  15-4 

107.2 

45  54-3 

106. 1 

3    00 

2    50 

45  00.  8 

112.  6 

45  42.0 

III.  6 

46  22.8 

no.  5 

47  02. 9 

109.4 

47  42.4 

108.3 

S    50 

40 

46  44.4 

115. 1 

47  26.4 

114.  0 

48  07.  9 

H2.g 

48  48.  8 

III. 8 

49  29-  I 

no.  7 

40 

30 

48  25.  8 

117. 6 

49  08.  8 

116.  6 

49  51- 1 

115- 5 

50  33-  0 

"4-3 

51   14-  I 

113-2 

30 

20 

50  04. 9 

120.3 

50  48.  9 

119.  2 

51  32-0 

118.  I 

52  15-0 

117. 0 

52  57-  I 

115.8 

20 

10 

51  41.2 

123.2 

52  26. 2 

122.  I 

53  10.  7 

121.  0 

53  54-  7 

119. 9 

54  37-9 

118.  7 

10 

2    00 

53  14-3 

126.  2 

54  00.  5 

125.1 

54  46.  2 

124.0 

55  31-3 

122.  9 

56  15-8 

121.  7 

2    00 

1    50 

54  43- 8 

129.5 

55  31- I 

128.4 

56  18.  2 

127.3 

57  04.  7 

126. 1 

57  50.4 

124.9 

1    50 

40 

56  09. 0 

132.9 

56  57-  9 

131-8 

57  46. 1 

130-7 

58  34-  0 

129.  6 

59  21.  2 

128.4 

40 

30 

57  29-  5 

136.5 

58  19.8 

135-5 

59  09.  7 

134-5 

59  58.9 

133-4 

60  47-  5 

132.3 

30 

20 

58  44-  5 

140.5 

59  36.  2 

139-5 

60  27.  6 

138.4 

61  18. 5 

137-3 

62  08.8 

136.2 

20 

10 

59  53-4 

144.6 

60  46.  8 

143-7 

61  39-  S 

142.7 

62  32. 0 

141-  6 

63  24.0 

140.5 

10 

1    00 

60  55-  3 

149. 1 

61  50.  0 

148.2 

62  44.5 

147-3 

63  38.  6 

146.3 

64  32-  3 

H5-3 

1    00 

0    50 

61  49.  7 

153-7 

62  45-  7 

153-0 

63  41-  5 

152.  2 

64  37-  I 

151-3 

65  32-  5 

150.4 

0    50 

40 

62  35.  2 

158.6 

63  32-  6 

158.0 

64  29.  9 

157-3 

65  26.9 

156.6 

66  23.  8 

155-8 

40 

30 

63  II.  8 

163.8 

64  10.  2 

163-3 

65  08.  8 

162.8 

66  c6.  9 

162.  2 

67  05.0 

161.  6 

30 

20 

63  38.  4 

169. 1 

64  37-  7 

168.7 

65  36.9 

168.3 

66  36.  I 

167.9 

67  35-2 

167.5 

20 

10 

63  54-5 

174- S 

64  54-  2 

174-3 

65  54-  2 

174.  I 

66  54.  0 

173-9 

67  53- 7 

173-7 

10 

0    00 

64     0. 0 

180.0 

65     0. 0 

180.0 

66    0. 0 

180.0 

67     0. 0 

180.0 

68     0.0 

180.0 

0    00 

In  North  declination,  when  the  star  is  risinq;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


7  30 
20 
10 

7  00 
6  50 
40 
30 
30 
10 

6  00 
5  50 
40 
30 
20 
10 


5 

4 


00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


2 

1 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


20= 


Alt. 


o  39.2 


26.  5 

03- 9 

48.7 

34-4 
21.  4 


11  09.3 

12  58.0 
14  47.  6 
16  37.9 
18  28.  7 
20  20.  2 
22  12. 1 


0     00 


24  04.  5 

25  57-1 
27  50.2 
29  43.  2 
31  36-  5 
33  29-6 

35  22.7 
37  IS- 6 
39  08.  2 

41  00.  2 

42  51.8 
44  42.  6 

46  32-  5 
48  21.  2 

50  08.  6 

51  54-5 
53  38- 4 

55  20.2 

56  59-4 

58  35-  4 

60  07.  6 

61  35-6 

62  58.  5 

64  15-  5 

65  25.4 

66  27.  6 

67  20.  4 

68  02 . 9 

68  34.  3 
68  53-  7 


Az. 


63-7 

65-3 
66.9 

68.5 

70.  o 

71.  6 

73-1 

74.6 
76.  2 

77-7 
79.2 

80.7 

82.2 

83.8 

85-3 
86.9 
88.5 
90.  2 
91.8 

93-5 
95-3 
97-1 
99.0 
100.  9 

IQ2.  9 

105.0 
107.  2 
109.5 
112.  O 

114.  6 
117- 5 

120.  4 
123.7 
127. 1 

131. 0 

135-0 
139-4 

144.2 
149.4 

155-0 

160. 9 

167. 1 
173-5 


21^^ 


Alt. 


69     o.  o 


180.  o 


I  20.  o 

3  01- 5 

4  44-3 
6  28.5 

8  13-8 

10  00.  2 

11  47.7 

13  35-9 
15  25.0 
17  14.9 

19  05-  5 

20  56.  7 
22  48.4 

24  40.  5 
26  33.  o 
28  25.8 
30  18.  8 
32  12.  o 

34  05-  2 

35  58-  4 
37  51-4 
39  44.1 
41  36.  5 
43  28.  3 
45  19-7 

47  10.  o 

48  59-4 
50  47-  4 
52  34-  2 
54  19-0 

56  01.9 

57  42.  2 

59  19-6 

60  53-  3 

62  23.  o 

63  47-  S 

65  06.  5 

66  18.2 

67  22.  I 

68  16.7 

69  01. o 
69  33-  3 
69  53-  2 


Az. 


63.0 

64.6 
66.1 
67.7 

69-3 
70.8 

72-3 

73-9 
75-4 
76.9 

78.4 

79-9 
81.4 

82.9 

84.4 
86.0 
87.6 
89.2 
90.8 

92-5 
94-3 
96.  o 

97-9 

99.8 

101.8 

103.8 
106.  o 
108.3 
no.  8 

II3-4 
116.  2 

119.  I 
122.  4 
125.8 
129.7 
133-7 
137-0 

143.0 
148.3 
154.0 
160.  I 
166.6 
173-3 


o.  o 


22° 


Alt. 


180.  o 


o  22.  I 

2  01.  5 

3  42.4 
5  24.6 

7  08.3 

8  53-0 
10  38.  9 
12  25.  8 

14  13.6 

16  02.  3 

17  51-9 
19  42.  o 
21  32.9 
23  24.2 

25  16.2 

27  08.  4 

29  CI.  I 

30  54-  o 
32  47-  I 
34  40.  2 

36  33-  5 
38  26.  7 

40  19-5 
42  12. 1 

44  04-3 

45  55-9 

47  46.8 
49  36.  7 
51  25.6 

53  13- I 

54  58.  8 
56  42.  9 

58  24.3 

60  03.  o 

61  38.3 

63  09-  5 

64  35-  9 

65  56.  5 

67  10.  4 

68  16.  2 

69  12.  6 

69  58.  2 

70  32.2 
70  53-0 


Az. 


71     0.0 


60.6 
62.  2 

63.8 

65-4 
67.  o 
68.5 
70.  o 
71-5 

73-1 
74-5 
76.0 

77-5 
79.0 
80.5 

82.0 

83-5 
85.1 
86  7 
88.3 
89.9 

91-5 
93-2 
95-0 
96.8 
98.7 
100.  6 

102.  7 
104.9 
107. 1 
109.5 
112.  I 
114.  9 

117.  8 
121.  o 
124.4 
128.2 

132-3 
136-7 

141.  8 
147.2 

153-0 

159-3 
160.  o 

173-0 


23° 


Alt. 


Az. 


1  04.4 

2  43.2 


4 
6 

7 

9 
II 


23-4 

04-9 
48.0 
32.1 
17.4 


13  03.  8 

14  51.2 
16  39.  4 
18  28.  5 
20  18.  3 

22  08.  9 

23  59-8 

25  51-5 
27  43-6 
29  36. 1 
31  28.8 
33  21.9 
35  14-9 


180.  o 


37  08. 

39  01. 

40  54- 
42  47. 

44  39- 
46  31. 


48  22. 9 

50  13-4 

52  02.9 

53  51- I 
55  37-9 
57  22.7 

59  05.  6 

60  45.  5 

62  22.  4 

63  55-2 

65  23-5 

66  46.  o 

68  02.  o 

69  09.  6 

70  08.  3 

70  55-  7 

71  31.0 

71  52-7 


24° 


72     o.  o 


59-9 
61.5 

63.  I 

64.  7 
66.2 
67.7 

69-3 
70.8 

72.  2 

73-7 
75-2 
76.7 
78.2 
79-7 

81.2 
82.7 
84.2 
85-7 
87-3 
88.9 

90-5 
92.2 

93-9 
95-7 
97-6 

99-5 

lOI.  5 

103.7 
105-  9 
108.  2 
no.  7 
113- 5 

1x6.  4 
119.  6 
123.0 
126.8 
130.9 
135-3 

140.4 
145-9 
151-9 
158.4 
165.4 
172.  6 


Alt. 


0  10.  3 

1  46.7 

3  24.7 

5  04.3 

6  45-3 
8  27.6 

10  II.  2 

"  55-9 
13  41.8 

IS  28.6 
17  16.  3 

19  05.  o 

20  54-  3 
22  44.  6 
24  35-2 

26  26.  6 


28 
30 


18.2 
10.  6 

32  03.1 

33  56-0 
35  48.  9 

37  42.2 

39  35-3 
41  28.  6 
43  21.  5 

45  14-2 

47  06.  5 

48  58.  2 
50  49.  2 

52  39-4 
54  28.  2 
56  16.  o 

58  01.7 

59  45-9 
61  27.  o 

63  05.  5 

64  40.  o 

66  10.  I 

67  34-  7 


Az. 


180.  o 


68  52.  7 

70  02.  7 

71  03 

71  52 

72  29 
72  52 


73     0.0 


57-6 
59-2 
60.  7 

62.3 

63-9 
65-4 
67.  o 
68.5 
70.0 

71.4 

72.9 
74-4 
75-8 

77-3 
78.8 

80.2 
81.7 
83-2 

84.7 
86.3 

87-9 

89-5 
91.  I 

92.8 
94-6 
96.4 

98.3 

100.3 
102.  4 
104.  6 
106.  9 
109.4 
112.  I 

115.0 
118.  I 
121.  5 

125-3 
129.4 

133-9 

139.0 
144-6 
150.8 

157-4 
164.7 
172.  2 


Hour 
Angle. 


h.  m. 


7  30 
20 
10 

7  00 
6  50 
40 
30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 


180.  o 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  GO 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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16  05.  9 
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15  24-8 

106.  7 

14  43-  2 

107.5 

14  01.  5 

108.2 

30 

20 

18  36.  0 

107.  0 

17  54-4 

107.8 

17  12. 6 

108.5 

16  30.  6 

109.3 

15  48.  5 

no.  0 

20 

10 

20  23.  6 

108.  9 

19  41.  6 

109.7 

18  59.2 

no.  4 

18  16.9 

III.  I 

17  34.2 

III. 8 
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21  27.7 

III.  5 

20  44.  8 

112.3 

20  01.  8 

113.  0 

19  18.6 

113.  7 
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23  55- 4 

112.  7 

23  12.  2 

113- 4 

22  28.8 

114.  2 

21  45.2 

114.  9 

21  01.  4 

115-6 
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25  39-1 

114.  7 

24  55-3 

115- 4 

24  II- 3 

116.  2 

23  27.  I 

116.  9 

22  42.  7 

117.  6 

40 

30 

27  21.  0 

116.  7 

26  36.  6 

117- 5 

25  52-0 

118.2 

25  07.  I 

119.  0 

24  21.  9 

119- 7 

30 

20 

29  01.  2 

118.  8 

28  16.  1 

119.  6 

27  30.  7 

120.3 

26  45.  I 

121.  I 

25  59-3 

121.  8 

20 

10 

30  39-  3 

121.  0 

29  53-4 

121.  8 

29  07.  3 

122.5 

28  20.  9 

123-3 

27  34.3 

124.  0 

10 

3 

00 

32  15-2 

123-3 

31  28.5 

124.  0 

30  41.  6 

124.7 

29  54.  5 

125-5 

29  07.  I 

126.  2 

3    00 

2 

50 

33  48.  5 

125.  6 

33  01.  I 

126.3 

32  13-3 

127.  0 

31  25.3 

127.8 

30  37.0 

128.5 

2    50 

40 

35  19-2 

128.0 

34  30.  9 

128.7 

33  42.2 

129.4 

32  53-4 

130.  I 

32  04.3 

130.8 

40 

30 

36  46.  8 

130-5 

35  57-6 

131.  2 

35  08.1 

131.  9 

34  18.2 

132.6 

33  28.  2 

133-3 

30 

20 

38  II.  2 

^33-2 

37  21.0 

133-8 

36  30.  6 

134.5 

35  39.  9 

135.2 

34  49-  0 

135-8 

20 

10 

39  31-8 

135-9 

38  40.  8 

136-5 

37  49-3 

137.2 

36  57-8 

137-9 

36  06.  0 

138.5 

10 

2 

00 

40  48.  8 

138.7 

39  56.  7 

139.2 

39  04.3 

139.9 

38  II.  8 

140.  6 

37  19.  I 

141.  2 

2    00 

1 

50 

42  01.3 

141.  6 

41  08.3 

142.  2 

40  15.  I 

142.8 

39  21.6 

143-4 

38  27.9 

144.0 
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43  09-4 

144.6 

42  IS- 4 

145-2 

41  21.  2 

145-8 

40  26.  8 

146.3 

39  32.2 

146.9 

40 

30 

44  13-3 

147-7 

43  17-5 

148.3 

42  22.4 

148.8 

41  27.  I 

149-3 

40  31.  5 

149.8 

30 

20 

45  IO-2 

151.  0 

44  14-3 

151-5 

43  18.3 

152.0 

42  22.  2 

152-5 

41  25.9 

152- 9 
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46  02.  0 

154-3 

45  05.  4 

154.8 

44  08.  6 

155-2 
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42  14.4 

156-  I 
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157-8 

45  50-6 

158.2 

44  52.9 

158.6 

43  55-2 

159.0 

42  57-5 

159- 3 
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47  27-7 

161.  3 

46  29.  4 

161.  7 

45  31- I 

162.  0 

44  32.8 

162.3 

43  34.  2 

162.  6 
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48  00.  5 

165.  0 

47  01.  6 

165.2 

46  02.  7 

165-  5 

45  03.  8 

165.8 

44  04.  8 

166.  0 

40 

30 

48  26.  4 

168.7 

47  27-0 

168.9 

46  27.  5 

169. 1 

45  28.  2 

169.3 

44  28.8 

169.5 

30 

30 

48  45-  0 

172.4 

47  45-  3 

172.  6 

46  45-  6 

172.7 

45  45-  9 

172.8 

44  46.  2 

173-0 

20 

10 

48  56.  2 

176.  2 

47  56.2 

176.3 

46  56  4 

176.3 

45  56- 4 

176.4 

44  56.5 

176-5 

10 

0 

00 

49     0.  0 

180.  0 

48     0. 0 

180.  0 

47     0.0 

I180.  0 

46     0.  0 

180.  0 

45     0.0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  A\'est. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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23  57-9 

35  14-  I 
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37  34-  I 

38  37-  5 

39  36.  o 

40  29.  5 

41  17-3 

41  59.6 

42  35-8 

43  05-8 
43  29.  5 
43  46.4 
43  56- 6 


44     o.  o 


Az. 


97.0 
98.7 
00.  4 
02.  o 

03-7 
05-4 

07.  2 
08.9 
10.  7 
12.  6 

14-5 
16.  4 

18.4 
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22.5 

24.  6 

26.8 
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31-5 
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36.5 
39-1 

41.8 
44.6 
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56.5 
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69.7 
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76.5 
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I  41.  I 

3  32-5 
5  23.2 

7  ^3-3 
9  02.4 

10  50.  7 

12  37.8 

14  23.9 

16  08.  4 

17  51-7 
19  33-  2 

21  13.  2 

22  51.  I 
24  27.  o 

26  00.  6 

27  31-6 

29  00.  I 

30  25.  5 

31  47-8 

33  06.  7 

34  21.9 

35  33-  2 

36  40.  2 

37  42.  7 

38  40.  3 

39  33-  o 

40  20.  I 
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13  41-3 
15  25.4 

17  08.  o 
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25  13-4 

26  43.  6 

28  II.  2 

29  35-8 

30  57-  2 

32  15-2 

33  29.  5 
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37  44- 
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39  22. 


40  03.  7 

40  38.  7 

41  07.  7 

41  30-  5 
41  46.  8 

41  56-  7 


42     o.  o 
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00.  2 

01.  9 

03-5 
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06.  9 
08.6 
10.  4 
12.  2 
14.  o 

15-9 

17.8 
19.8 
21.8 

23-9 
26.  o 

28.2 

30-5 
32.8 
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37-7 
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58.6 


14  42.  2 
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18  04.  5 

19  43.  o 

21  19.5 

22  53-9 

24  25.9 

25  55-4 

27  22.  I 

28  45.  9 

30  06.  4 

31  23.5 

32  36.9 

33  46.  5 

34  51-8 
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36  48.  6 
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39  05-  6 
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I04-3 
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109.4 
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135-8 
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140.  8 
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20  33-5 

22  07.  I 

23  38-  3 

25  07.  I 

26  32.  8 

27  55-8 
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31  44-3 
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34  57-  3 

35  52-6 

36  42.9 

37  27.9 

38  07.  5 

38  41-5 

39  09-5 
39  31-5 
39  47-3 
39  56.  8 


40     o.  o 


Az. 


^°3-3 
105.0 

106.  7 

108.  4 
no.  I 
III.  9 
113-7 
115- 5 

"7-3 
119.  2 
121. 


123. 

125- 
127. 


129-5 
131-7 
134.0 
136.4 
138.9 
141.4 

144- o 
146.  6 
149.4 
152.2 

155- 1 
158.0 

161.  o 
164.  I 
167.  2 
170.4 
173-6 
176.8 


I  So.  o 


Hour 
Angle. 


h.  m. 


5  40 
30 
20 
10 

5 
4 


4 
3 


3 
2 


2 
1 


In  North  declination,  when  the  star  is  risinK  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settinc  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  risinj;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5 
4 


4 
3 


2 
1 


20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


3  00 
2  60 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


10° 


Alt. 


Az. 


11' 


o  52.  I 
2  41.4 

4  30-0 
6  17-5 

8  03.8 

9  49- o 

II  32.8 

13  15-3 

14  56.  o 

16  35- I 

18  12.  2 

19  47-  3 

21  20.  I 

22  50.  6 

24  18.  5 

25  43-6 

27  OS- 5 

28  24.  4 

29  39-8 

30  51-5 

31  59-3 

33  02.8 

34  02.0 

34  56-  5 

35  46. 1 

36  30-  4 

37  09.4 

37  42.7 

38  10.4 
38  32.0 
38  47-5 
38  56-  9 


104.  I 

105.8 

107.4 
109.  I 
no.  8 
112.  6 
114.  4 
116.  2 

118.  o 

119.  9 
121.  9 

123- 9 

125-9 
128.  o 

130.2 
132-4 
134-  7 
137-0 

139-5 
142.  o 

144-5 
147.  I 
149.9 
152.  6 

155-5 
158.4 

161.  3 
164.4 
167.4 
170-5 
173-7 
176.8 


39    0.0 


Alt. 


o  12.  o 
2  01.  o 


49.0 
36.0 

22.  O 
06.6 
10   49.  9 

12  31.  6 


3 
5 
7 
9 


14  II.  8 

15  50-  2 
17  26.  6 

19  00.  9 

20  33.0 

22  02.  6 

23  29-  7 

24  53-9 

26  15.  2 

27  33-2 

28  47-  7 

29  58.  5 


Az. 


12° 


Alt. 


104.  8 
106.5 

108.  I 

109.  8 
III.  5 

"3-3 

115.  I 

116.  9 

118.  7 
120.  6 
122.  6 
124.  6 
126.6 
128.7 

130.8 

133-0 

135-3 
137-6 


31  05. 

32  08. 

33  06. 

34  00. 

34  49- 

35  32-8 

36  II.  2 

36  44.  o 

37  ii-a 
37  32-4 
37  47-7 
37  56.  9 


140. 
142. 

145- 
147- 
150. 

153- 
155- 
158. 


180.  o  I  38     0.0 


161.  6 
164.  6 
167.6 
170.7 
173-8 
176.9 


o    /      o 


Az. 


I  20.5 

3  08.0 

4  54-7 
6  40.  o 
8  24.  I 

10  c6.  7 

11  47.9 

13  27-4 

15  05.2 

16  40.  8 

18  14.  4 

19  45-7 

21  14.  6 

22  40.  8 

24  04.  3 

25  24.  6 

26  41.8 

27  55-5 

29  05.5 

30  XI.  6 

31  13-6 

32  II. o 

33  04- o 

33  52-1 

34  35-2 


180.  o 


35  12.9 

35  45-4 

36  II 

36  32 
36  47 
36  57 


107.  2 

108.  9 
no.  6 
112.  3 
114.  o 
115.8 
117.  6 


119. 
121. 
123. 

125- 
127. 
129. 


131- 4 
^33-(> 

135-9 

138.2 
140.  6 
143.0 

145-5 
148.  I 

150.8 

153-5 
156.  2 

159.0 

161.  9 
164.9 
167.9 
170.9 

173-9 
176.9 


13° 


Alt. 


Az. 


37  0.0 


o  39-9 


27.0 

13-  I 
58.0 
41.4 
23.6 


11  04.  I 

12  42. 9 

14  19.  8 

15  54-  9 

17  27.8 

18  58.  4 

20  26.  4 

21  51.8 

23  14-3 

24  34-  o 

25  50-  I 

27  03.  I 

28  12.  2 


29 
30 
31 


17.  6 
18.7 

IS- 4 
32  07.7 

32  55- o 

33  37-4 

34  14-6 

34  46.  4 

35  12.7 
35  33-2 
35  48.  I 
35  57-0 


14° 


107.9 

109.  6 
III.  3 
113-0 
114.  7 
116.  5 
118.  3 

120.  I 
122.  o 
123.9 
125.9 
127.9 
130.0 


132.  I 

134-3 
136.  5 
38.8 
141.  2 
143-6 

146.0 
148.6 
151-2 

153-9 
156.6 

159-4 

162.  2 
i6^.  I 
168.  I 
171.  o 
174.0 


180.  o  I  36     0.0 


Alt. 


180.0 


46.  o 
31.6 
15-8 
58.8 

8  40-3 
10  20.  I 


I 
3 
5 
6 


"  58-3 
13  34-  6 

15  08.9 

16  41.  o 

18  10.8 

19  38.  I 

21  02.  6 

22  24.4 

23  43-  I 

24  58-  7 

26  10.  6 

27  19.0 

28  23.  3 

29  23.8 

30  19-  7 

31  II. 2 

31  57-9 

32  39-8 

33  16.3 

33  47-7 

34  13-4 
34  33-8 
34  48.  3 
34  57-1 


Az. 


o         /  o 


no.  3 
112.  o 

"3-7 
115-4 
117.  2 
119.  o 

120.8 
122.  7 
124.  6 
126.  5 
128.  5 
130.6 

132-7 
134-9 
137- 1 
139-3 
141- 7 
144. 1 

146.5 
149.0 
151.  6 

154-3 
157-0 

159-7 

162.5 

165-3 
168.2 
171. 1 
174. 1 
177.0 


Hour 
Angle. 


h.  m. 


35    0.0 


180.  o 


5    20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  decimation  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  \\  est.  ^t.  *    e    * 

In  South  declination  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  Irom  faouth  to  liast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  Ubulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 

15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5 
4 

00 
50 
40 
30 
20 
10 

I  05.  0 

2    49.9 

4  33-7 

6  16.  I 

7  56-9 
9  36.1 

111.  I 

112.  7 
114. 4 
116. 1 
117. 9 
119.  7 

0  23.9 

2  08.3 

3  51-5 
5  33-2 

7  13-5 

8  52.1 

III. 8 
113.  4 

115.  I 

116.  8 
118.6 
120.4 

I  26.  7 

3  09-3 

4  50-4 
6  30-1 
8  07.9 

114.  2 
115-8 
"7-5 
"9-3 
121. 0 

0  45-0 
2  27.0 

4  07-5 

5  46.5 
7  23-7 

114.  9 
116.6 
118.  3 

120.  0 

121.  7 

0  03.4 

1  44-8 

3  24-7 

5  02.9 

6  39-3 

115.6 

"7-3 
118.9 
120.  6 
122.4 

5    00 
4    50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

11  13.6 

12  49.  2 

14  22.7 

15  54-  I 

17  23.1 

18  49.  7 

121-5 

123-3 
125.2 
127.  2 
129.  2 
131-2 

10  28.8 

12  03.  7 

13  36-4 

15  07.1 

16  35-3 
18  01.  0 

122.  2 
124.0 

125-9 
127.8 
129.8 
131. 8 

9  44-0. 

11  18. I 

12  50.  I 

14  19.9 

15  47-4 
17  12.  2 

122.8 
124-6 
126.5 
128.4 
130.4 
132.4 

8  59.0 
10  32.4 

12  03.  7 

13  32-8 

14  59-  4 
16  23.  5 

123-5 

125-3 
127.  2 

129.  I 

131. 0 

133-0 

8  14.0 

9  46.  6 

11  17.2 

12  45-4 

14  II.  3 

15  34-  5 

124.2 
126.0 
127.8 
129.7 

131-7 
133-6 

4    00 
3    50 
40 
30 
20 
10 

3 
2 

00 
50 
40 
30 
20 
10 

20  13.4 

21  34-3 

22  52. 2 

24  06.  8 

25  18.0 

26  25.6 

133-3 
135-4 
137-6 
139.8 
142.2 
144-6 

19  24.  0 

20  44.  I 

22  01.  I 

23  14-9 

24  25.2 

25  31-9 

133-9 
136.0 
138.2 
140.4 
142.7 

145- I 

18  34.  5 

19  53-  7 

21  09.  9 

22  22. 8 

23  32-4 

24  38.  2 

134-5 
136.6 
138.8 
141-0 

143-3 
145.6 

17  44.8 

19  03.2 

20  18.  6 

21  30.8 

22  39-  5 

23  44.6 

135-1 
137-2 

139-3 
141-5 
143-8 
146.  I 

16  55- 1 

18  12.7 

19  27.  2 

20  38.  6 

21  46.  4 

22  50.  7 

135-7 
137-8 

139-9 
142. 1 

144-3 
146.6 

3    00 
2    50 
40 
30 
20 
10 

3 
1 

00 
50 
40 
30 
20 
10 

27  29.  I 

28  28.2 

29  23.9 

30  14- 8 

31  00.7 
31  41.9 

147.0 

149-5 
152.  I 

154-7 
157-3 
160.0 

26  34.8 

27  33-5 

28  28.0 

29  18.  I 

30  03.  s 
30  44. 1 

147-5 
150.  0 

152-5 
155- I 

157-7 
160.4 

25  40.4 

26  38.4 

27  32-1 

28  21.5 

29  06.  2 
29  46.  2 

148.0 
150.4 

152-9 
155-4 
158.0 
160.  7 

24  45.9 

25  43-  I 

26  36.  I 

27  24.8 

28  08.  9 
28  48.  2 

148.4 
150.8 

153-3 
155-8 
158.4 
161.  0 

23  51-2 

24  47.  7 

25  40.0 

26  28.0 

27  II- 5 
27  50-  2 

148.9 

151-3 
153-7 
156.2 

158.7 
161- 3 

2    00 
1    50 
40 
30 
20 
10 

1 

0 

00 
50 
40 
30 
20 
10 

32  18.0 

32  48.8 

33  14-2 
33  34-  2 
33  48.  5 
33  57-1 

162.8 
16^.6 
168.4 
171. 2 
174.2 
177.  I 

31  19-6 

31  49-9 

32  14-9 
32  34-  7 
32  48.  7 
32  57-1 

163.  I 
16s.  8 
168.6 
171. 4 

174-3 
177.  I 

30  21.  2 

30  51-0 

31  15-7 

31  35-1 
31  48.9 

31  57-2 

163-3 
166.  0 

168.8 

171. 6 

174.4 
177.2 

29  22.  7 

29  52-  I 

30  16.4 

30  35-4 
30  49.  I 

30  57-  2 

163.6 
166.3 
169.  0 
171.7 

174-5 
177.2 

28  24.  2 

28  53.2 

29  17.  I 

29  35-8 
29  49.  2 

29  57-3 

163.  9 
166.5 
169.  2 
171.8 
174.6 
177-3 

1    00 
0    50 
40 
30 
20 
10 

0 

00 

34    0.0 

180.  0 

33     0-0 

180.  0 

32     0.0 

180.  0 

31     0.0 

180.  0 

30    0.0 

180.0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


4 
3 


40 
30 
30 
10 

00 
50 
40 
30 
20 
10 


3  00 
3  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


20= 


Alt. 


1  02.  5 

2  41.  6 

4  19-3 

5  54-9 

7  28.9 
9  00.  7 

10  30.  6 

11  58.0 

13  23-  I 

14  45-  5 

16  05.  2 

17  22.  o 

18  35-  7 

19  46.  2 

20  53-  3 

21  56.8 

22  56.  6 

23  52.  2 

24  43.  8 

25  31-  2 

26  14.  o 

26  52.  2 

27  25.7 

27  54-  2 

28  17.8 
28  36.  I 
28  49.  4 
28  57-3 


29    o.  o 


Az. 


118.  o 

119.  6 
121.  3 
123.0 

124.  8 
126.  6 
128.  5 
130-4 
132-3 
134-2 


136, 
138 

140, 
142 
144 
147 

149, 

151 
154 
156 

159 
161 

164. 
166 
169 
171 
174 


180.  o 


21= 


Alt. 


0  20.  2 

1  58-7 
3  35-6 
5  10-6 


6  43-8 
8  14.9 

43-9 
10.  6 


9 
II 


12  34.  8 

13  56-4 

IS  15-3 

i6'3i.  3 

17  44.  2 

18  53-  8 

20  00.  I 

21  02.  7 

22  01.  8 

22  56.  8 

23  47-  7 

24  34-  3 

25  16.  6 

25  54-3 

26  27.  2 

26  55-3 

27  i8-  5 
27  36.  7 
27  49.  6 
27  57-4 


Az. 


23° 


Alt. 


18.  7 
20.3 
22.  o 

23-  7 

25-5 

27-3 

29.  I 

31.0 

32-9 
34-8 

36.8 

38.9 
41.  o 

43-  I 
45-3 
47-5 

49.8 

52-1 
54-5 
56-9 
59-3 
61.8 

64-3 
66.9 

69-5 
72.1 

74-7 
77-4 


28     o.  o 


180.  o 


I  15-7 

2    51-9 

4  26.  I 


5  58- 
7  l8. 

857- 

10  22. 

11  46. 
13  07- 


14  25.  3 

15  40.  4 

16  52-  5 

18  01.  3 

19  06.  9 

20  08.  7 

21  06.  9 

22  01.  2 

22  51.  4 

23  37-  5 

24  19.  o 
24  56.  2 


25  28.  6 

25  56.  3 

26  19.  2 
26  36.  9 
26  49.  8 
26  57-  5 


Az. 


27     o.  o 


121.  O 

122.  7 
124.4 

126.  2 
127.9 
129.7 

131.  6 

133-5 
135-4 


33* 


Alt. 


137- 
139- 
141. 

143- 
145- 
147- 


150.  2 

152-5 
154.8 

157-  2 
159.  6 
162.  I 

164.  6 
167.  I 
169.  6 
172.  2 
174.8 
77-4 


180.  o 


o  32.7 

2  08.  I 

3  41-7 

5  13-3 

6  42.  9 

8  10.3 

9  35-3 
10  58.  o 

12  17.  8 

13  35-  2 

14  49-  5 

16  00.  8 

17  08.  8 

18  13-  5 

19  14.  6 

20  12.  9 

21  05.  6 

21  55-  I 

22  40.  5 

23  21.  5 
23  58-  I 


24  30 
24  57 


25 

25  37 
25  49- 
25  57- 


I 

2 

19.8 


Az. 


121.  7 

123-4 
125.  I 

126.8 
128.  6 
130.4 
132.  2 

134-  I 
136.0 

138.0 
140.  o 
142.  o 
144.  I 
146.  2 
148.4 


150. 
152- 
155- 
157- 
159- 
162. 


164.8 

167-3 
169.8 
172.  2 
174.9 
177-4 


26     o.  o    180.  o 


24° 


Alt. 


1  24.  4 

2  57-2 


4 
5 
7 


28.  I 
56.8 

23- 4 
8  47-6 

10  09.  4 

11  28.  6 

12  45.0 

13  58-  4 

15  09.  o 

16  16.  I 

17  20.  o 

18  20.  3 


19  17.  o 

20  09.  8 

20  58.  8 

21  43-  5 

22  23.  9 

23  00.  o 

23  31-4 

23  58-2 

24  20.  5 
24  37-  7 
24  50-  I 
24  57-  5 


Az. 


124.  I 
125.8 


127-5 
129.  2 

131.  o 

132.8 

134-7 
136.6 


138.6 
140.5 
142.  5 

144-6 
146.7 
148.9 

151-1 

153-3 
155-6 

157-  9 
160.3 

162.  7 

165.  I 

167-5 
170.  o 

172-5 
175-0 

177-5 


o.  o 


180.  o 


Hour 
Angle. 


h.  m. 


4  40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
30 
10 

00 
50 
40 
30 
20 
10 


0     00 


In  North  decimation,  when  the  star  is  risinpr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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32  29.  I 

34  01.  I 
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40  00.  8 

41  22.  2 

42  40.  I 

43  53-4 

45  02.  6 
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In  North  declination,  when  the  star  is  risincr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  scttinc:  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  A\'cst. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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108.3 

35  34-  0 

107-5 

36  IS-  I 

106.  6 

36  55-8 

105-7 

30 

20 

35  55-  I 

III. 3 

36  37-5 

no.  5 

37  19-6 

109.  6 

38  01.3 

108.  7 

38  42.  6 

107.7 

20 

10 

37  38.  I 

113-5 

38  21.2 

112.  7 

39  04-  0 

III. 8 

39  46-  2 

no.  8 

40  28. 1 

109.9 

10 

3    00 

39  19-4 

115-8 

40  03.  2 

114-9 

40  46.  5 

114.  0 

41  29.  5 

113.  I 

42  12. 1 

112.  2 

3 

00 

2    50 

40  58.  7 

1x8.  2 

41  43-3 

117-3 

42  27.  5 

116.  4 

43  II- 2 

115- 5 

43  S4-  5 

114- 5 

2 

50 

40 

42  35-  8 

120.  7 

43  21.  2 

119.  8 

44  06.  2 

118.  9 

44  50-  7 

117.9 

45  34-  9 

117.  0 

40 

30 

44  10.3 

123-3 

44  56-  6 

122.  4 

45  42.  5 

121.  5 

46  28.  I 

120.  6 

47  13- I 

119.  6 

30 

20 

45  42.  0 

126.  0 

46  29.  3 

125.1 

47  16.  2 

124.  2 

48  02.  6 

123-3 

48  48-  7 

122.3 

20 

10 

.47  IO-5 

128.9 

47  58-  8 

128.0 

48  46.  9 

127.  I 

49  34-  3 

126.  2 

50  21.4 

125.  2 

10 

2    00 

48  35-  4 

131-9 

49  24-  9 

131.  0 

50  13-  9 

130.  I 

51  02.  5 

129.  2 

51  50-7 

128.3 

2 

00 

1    50 

49  56-3 

135-0 

50  46.  9 

134.2 

51  37-1 

133-3 

52  26.9 

132.4 

53  16.2 

131-5 

1 

50 

40 

51  12.7 

138.4 

52  04.  5 

137.6 

52  55-8 

156-7 

53  46.  8 

135-8 

S4  37-S 

134- 9 

40 

30 

52  24.3 

141-9 

53  17-2 

141.  I 

54  09.  7 

140.3 

55  02. 1 

139-4 

55  54- 0 

138.5 

30 

20 

53  30-  3 

145-5 

54  24-  4 

144-8 

55  18.  2 

144.0 

56  II.  7 

143-2 

57  04-  9 

142.4 

20 

10 

54  30-  4 

149-3 

55  25-6 

148.7 

56  20.  6 

148.  0 

57  15-4 

147.2 

58  09.9 

146.4 

10 

1    00 

55  23.9 

153-3 

56  20.  2 

152-7 

57  16.4 

152. 1 

58  12.3 

151.  4 

59  08.  I 

150.7 

1 

00 

0     50 

56  10. 1 

157-5 

57  07.  6 

166.  9 

58  04.  9 

156.4 

59  02.  0 

155-8 

59  58-  8 

155- I 

0 

50 

40 

56  49.  0 

161.  8 

57  47-3 

161.  4 

58  45-  4 

160.  9 

59  43-  5 

160.  4 

60  41.  4 

159-9 

40 

30 

57  19-  7 

166.  2 

58  18.  7 

165.9 

59  17-6 

165-5 

60  16.  5 

165.  I 

61  15.4 

164.6 

30 

20 

57  42.0 

170.8 

58  41-5 

170-5 

59  41-0 

170-3 

60  40.  5 

170.  0 

61  40.  0 

169.7 

20 

10 

57  55-4 

175-4 

58  55-  3 

175-2 

59  55-  I 

175- I 

60  55.  2 

175-0 

61  55- 0 

174-8 

10 

0    00 

58     0. 0 

180.  0 

59    0.0 

180.  0 

60    0.  0 

180.  0 

61     0.  0    iSo.  0 

62     0. 0 

180.  0 

0 

00 

In  North  decimation,  when  the  star  is  risine  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  ■when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  42°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


431 


Hour 
Angle. 


h.  m. 


7    10 

7  00 
6  50 
40 
30 
20 
10 


6 
5 


5 
4 


3 
2 


15^ 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
30 
10 


4  00 
3  50 
40 
30 
30 
10 


00 
50 
40 
30 
30 
10 


2  00 
1  50 
40 
30 
30 
10 

1     00 

0    50 

40 


30 
30 
10 


0    00 


Alt. 


Az. 


1  01.3 

2  46.  9 

4  33-6 
6  21.  I 

8  09.  5 

9  58-4 
II  47.9 

13  38-  I 
IS  28.7 
17  19.  7 
19  10.  9 

21  02.  2 

22  53-7 
24  45-  I 
26  36.  5 
28  27.  6 
30  18.4 

32  08.8 

33  58-  6 
35  47-8 
37  36-1 
39  23-  5 

41  09.  s 

42  54.2 

44  37-  I 

46  18.  5 

47  57-4 
49  34-  2 

51  07-  9 

52  38-4 

54  05.  I 

55  27-7 

56  45-  5 

57  57-  8 

59  04-  I 

60  03.  6 

60  55-  5 

61  39.  2 

62  14.  o 
62  39.  4 
62  54.8 


63 


70.6 
72- 3 
73-9 

75-5 
77-1 

78.7 
80.3 

82.0 

83.6 

85.2 

86.8 

88.5 
90.  I 
91.8 

93- 5 
95-3 
97-1 


16° 


Alt. 


98.9 
100.  8 
102.  7 
104.  7 
106.8 
108.9 

III.  2 

"3-5 
116.  o 

118.  6 

121. 3 

124.  2 

127- 3 
130-5 
133-9 
137-6 

141-  5 
145.6 

150.0 

154-5 
159-3 
164.  2 
169.4 

174-7 


o.  o 


180.  o     64 


I  42.  6 

3  27-7 
5  14-0 

7  01.  I 

8  49-  I 

10  37.  7 
12  27.  I 
14  16.  9 

16  07.  4 

17  58.  I 
19  49.  I 

21  40.  4 

23  31-9 

25  23- 3 
27  14.  8 

29  06.  o 

30  57-  o 

32  47.  6 
34  37-8 
36  27.  2 
38  16.  o 

40  03.  8 

41  50.4 

43  35-  7 
45  19-6 

47  oi-  5 

48  41.  6 

50  19.  I 

51  53-9 

53  25.  5 

54  53-  7 

56  17-4 

57  36.  7 

58  50.  2 

59  58-  o 

60  58.  8 

61  52.4 

62  36.  9 

63  12.  8 
63  38.  8 
63  54-  8 


Az. 


17° 


69.9 

71-5 
73-1 
74-8 
76.4 

78.0 
79.6 
81.2 
82.8 

84.4 
86.0 

87.6 

89-3 
91.  o 
92.7 

94-4 
96.  2 

98.0 

99-8 

101.8 

103.8 

105-9 
108.  o 

no.  2 
112.  5 
II5.O 

117.  6 
120.  3 
123.2 

126.  3 

129-5 
132.9 

136.6 

140.  6 

144.8 

149.2 
153-8 

158.7 
163.8 
169.  I 

174.5 


o.  o 


Alt. 


Az. 


40.  2 
23-8 
08.  5 
54-2 

41.  o 
28.5 


180.  o 


II  16.  9 

13  05-  9 

14  55-6 
16  45-  7 
18  36.  3 
20  27.  2 

22  18.  4 
24  09.  7 

26  01.  2 

27  52-7 
29  44.  o 

31  35-^ 

33  26.  o 
35  16.4 

37  06.  2 

38  55-4 
40  43-  6 
42  30.  7 

44  16.7 

46  01.  I 

47  44-0 

49  24-  9 

51  02.  9 

52  39-  4 

54  12.  I 

55  41-4 

57  06.  5 

58  27.  I 

59  42.  2 

60  51.4 

61  53-7 

62  48.  2 

63  34-4 

64  II.  2 

64  38-  I 
64  54.4 


18° 


Alt. 


67-5 
69.  2 

70.8 

72.4 

74.0 

75-6 

77.2 
78.8 
80.4 
82.0 
83.6 
85.2 

86.8 
88.4 
90.  I 
91.8 
93-5 
95-3 

97-1 
98.9 
100.  8 
102.8 
104.9 
107.  o 

109.  2 
III. 5 

113- 9 
116.  5 

119.  2 

122.  I 

125.2 
128.  4 

131- 9 
135-6 
139.6 

143-9 

148.3 

153-1 
158.  I 

163-3 
16S.  8 

174-3 


o.  o 


I  22.  o 

I 

3 
5 
9 
o 

o 

7 
o 

9 

3 


180.  o 


3  05- 

4  49- 
6  34- 
8  20. 

10  08. 

11  56. 
13  44- 
15  34- 
17  23- 
19  14. 

21  05.  I 

22  56.  I 

24  47-  3 
26  38.  8 
28  30.  2 
30  21.  7 
32  13.0 

34  03.  9 

35  54-  7 
37  44.7 
39  34-  I 
41  23.  I 

43  10.  7 

44  57-2 
46  42.  4 
48  25.  9 

50  07.  7 

51  47-2 

53  24.  2 

54  58-  2 

56  28.  8 

57  55-2 

59  17-2 

60  33.  8 

61  44.  5 

62  48.  3 

63  44.2 

64  31-  7 

65  09-5 
65  37-3 
65  54-  2 


Az. 


66.8 

68.5 
70.  I 
71.7 

73-3 
74.8 

76.4 
78.0 

79-6 
81.2 
82.8 
84.4 

86.0 
87.6 
89.2 

90-9 
92.  6 
94.4 

96.  2 

98.0 

99-9 
101.8 
103.8 
106.  o 

108.  2 
no.  5 

112.  9 

"5-5 
118.  I 

121.  o 

124.  I 
127.3 
130.8 
134.6 
138.6 
142.9 

147-4 
152-3 
157-4 
162.8 
168.4 
174.1 


19° 


Alt. 


Az. 


66     o.  o   180.  o 


o  22.  5 

2  03.8 

3  46.3 
5  30.  o 
7  14-8 
9  00.  6 

10  47-3 

12  35.0 
14  23.  3 
16  12.  4 

18  CI.  9 

19  52.  I 
21  42.  7 

23  33-^ 
25  24.  7 
27  16.  2 

29  07.  6 

30  59-  o 
32  50.3 

34  41.  5 
36  32-  5 
38  22.8 
40  12.  7 

42  01.  8 

43  50.0 

45  37-  I 
47  23-  o 

49  07.  3 

50  49-  9 
52  30- 4 

54  08.  5 

55  43-  7 

57  15-4 

58  43- 3 

60  06.  7 

61  25.  o 

62  37.2 

63  42.  5 

64  40.  o 

65  28.  8 

66  08.  I 
66  36.  5 
66  54.  I 


67     o.  o 


64.4 

66.  I 
67.7 

69-3 
70.9 

72-5 
74.1 

75-7 
77-2 
78.8 
80.4 
81.9 

83-5 

85.1 
86.7 
88.4 
90.  o 

91-7 
93-4 

95-2 

97-0 

98.9 

100.  8 

102.8 

104.9 

107.  I 
109.4 
III. 8 
114.  4 
117.  o 
119.  9 

122.  9 
126.  2 
129.7 

133-5 
137-6 

141.9 

146.5 

151- 5 
156.8 
162.3 
168. 1 
173-9 


;8o.  o 


Hour 
Anglp. 


h.  m. 


7     10 

7  00 
6  50 
40 
30 
20 
10 


6 

00 

5 

50 

40 

30 

20 

10 

5 

00 

4 

50 

40 

30 

30 

10 

00 
50 
40 
30 
30 
10 

00 
50 
40 
30 
30 
10 

00 
50 
40 
30 
30 
10 


1  00 
0  50 
40 
30 
30 
10 


0    00 


In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  W  est.       ^       ,        „ 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  irom  South  to  liast; 
and  -nhen  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


7  30 
20 
10 

7  00 
6  50 
40 
30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


4 
3 


3 
2 


20° 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


Alt. 


1  04.  7 

2  45.6 

4  27.4 

6  10.  7 

7  54-8 

9  40.3 
II  26.  6 

13  13-8 

15  01.7 

16  5°-  5 
18  39-  7 
20  29.  6 
22  20.  o 

24  10.  7 

26  01.  8 

27  53-  I 
29  44-  5 
31  35-9 
33  27.4 

35  18.  6 

37  09-  7 

39  00.  3 

40  50.  4 
42  40.  o 
44  28.  7 

46  16.  4 

48  03.  o 

49  47-  9 
51  31-4 

53  12.8 

54  52-0 


Az. 


56  28.  4 

58  01.  5 

59  30-  7 

60  55-  7 

62  15.5 

63  29.  5 

64  36.  3 

65  35-  5 

66  25.  7 

67  06.  I 
67  35-6 
67  54- o 


68     0.0 


63-7 

65-3 
66.9 
68.6 
70.  I 
71.7 

73-3 


74-9 
76.4 

78.0 

79-5 
81. 1 

82.7 

84.3 
85- 9 
87-5 
89.  I 

90.8 
92-5 

94.2 
96.  o 

97-9 

99.8 

101.8 

103.8 

106.  o 
108.5 
no.  6 
113.  2 
115-8 
118.  7 

121.  7 

125.  o 

128.  5 

132-4 

136-5 
140.9 

145.6 

150-7 
156.  I 
161.  7 
167.7 
173-7 


21= 


22° 


Alt. 


180.  o 


0  08.  6 

1  47.2 

3  27-3 

5  08.6 

6  51.  2 

835-1 
10  19.  9 

12  05.  7 

13  52-  5 
15  40. 1 
17  28.  4 
19  17.4 

21  07.  o 

22  57.  I 

24  47-  6 
26  38.  7 
28  29.  7 
30  21.  I 
32  12. 5 

34  03.  9 

35  55- 3 
37  46-  6 

39  37-3 
41  27.9 

43  17-7 

45  06.9 

46  55.  o 
48  42.  2 
50  28.  o 

52  12.  2 

53  54-6 
55  35- o 

57  12.4 

58  46.  7 

60  17.  5 

61  44.  o 

63  05-  5 

64  21.  2 

65  29.  8 

66  30.  7 

67  22. 4 

68  04.  3 
68  34.  8 
68  53-  7 


Az. 


61.  3 


64.6 
66.2 
67.8 
69.4 
71.  o 

72-5 

74-  I 
75-6 
77.2 
78.7 
80.3 
81.8 

83.4 
8.5.0 
8(5.6 
88.2 

89-9 
91.  6 

93-3 
95-0 
96-9 
98.8 

TOO.  7 
102.  7 

104.9 
107.  I 
109.5 
112.  O 

114.  6 

"7-5 

120.  5 

123-7 
127.  2 

131.  I 

135-2 

139-7 

144.4 
149.6 
155-2 
161.  o 
167.  2 
173-5 


Alt. 


69 


o.  o 


o  51.  6 
2  29.  4 


08.9. 

49-7 
31-7 
15-0 
10  59-  3 
12  44.  7 


4 
5 
7 
9 


14  31.  o 
16  18.2 

18  06.  2 

19  54.  8 
21.  44.  I 
23  34.0 

25  24.  2 
27  15.0 

29  06.  o 

30  57-  2 
32  48.  6 

34  40.  I 

36  31- S 
38  22.8 
40  13.  9 

42  04.  6 

43  54-8 
45  44-4 

47  33-  I 
49  20.  7 

51  07-4 

52  52-  5 
54  35-  7 

56  17.0 

57  55-7 
59  31-4 

61  03.  7 

62  31.7 

63  54-9 

65  12.3 

66  22.  8 

67  25.5 

68  18.9 

69  02.  I 
69  33-  9 
69  53-  5 


Az. 


60.6 
62.3 

63-9 

65-5 
67.  I 

68.6 

70.  2 

71.7 

73-3 
74.8 

76.4 
77-9 
79-4 
80.9 

82 


23= 


84 


5 

85-7 

87-3 
88.9 

90.  6 

92-3 
94-  o 
95-8 

97-7 

99.6 

loi.  6 

103-7 
105.9 

108.3 

no.  7 

113- 4 
116.  2 

119.  2 
122.  4 
125.9 
129.7 

133-9 

138.4 

143.2 
148.5 
154-2 
160.  2 
166.6 
173-2 


Alt. 


o  / 


I  34.5 

3  II- 7 


4 
6 


50.5 
30-7 

8  12.  I 

9  54-8 
II  38.6 
13  23. 5 

15  09.4 

16  56.  2 

18  43-  7 
20  31.9 
22  21.0 
24  10.  4 

26  00.  5 

27  51.  o 
29  41.  9 

31  32-9 
33  24-4 
35  15-7 

37  07.  2 

38  58.  6 
40  49.  9 
42  40.  7 

44  31-3 
46  21.  2 

48  10.  5 

49  58-  7 
51  46.  o 

53  31-7 
.  55  16.  I 
j  56  58-  I 

58  38.  3 

60  15.  I 

61  49.  I 

63  18.6 

64  43.  6 
66  02.  6 


67  15-3 

68  19.  5 

69  15.  I 

69  59-  9 

70  32.9 

70  53-  o 


Az. 


180.  o 


70    o.  o 


180.  o 


59-9 
61.6 

63.  2 
64.8 
66.3 
67.9 

69-5 
71.  o 

72-5 
74.0 

75-5 
77.0 
78.6 
80. 1 

81.6 
83-2 
84.7 
86.3 
87.9 
89.6 


24° 


91-3 
93-0 
94-8 
96.6 

98-5 
100.  5 


102.  6 
104.  8 
107.  I 
109.5 
112.  I 
114.  9 

117.  S 
121.  I 
124.  6 
128.  4 

132.5 
137- I 

141.  9 
147.4 
153-2 
159-4 
166.  I 
173.0 


Alt. 


71 


o.  o 


I  So.  o 


o  42.  6 

2  17.4 

3  54- o 

5  32.0 

7  II.  6 

8  52.4 
10  34.  6 
12  17.  8 

14  02.  2 

15  47-6 
17  33-8 
19  21.  o 

21  08.8 

22  57.6 
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32  08.  2 
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35  50-9 
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39  33-  8 
41  25.2 
43  16.3 

45  07-  I 

46  57-  3 
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50  35-8 
52  23.8 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  ari  reckoned  Tram  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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94.1 
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5  34- o 

95- 0 

4  53-8 

95-8 

4  13-2 

96-5 

3  32.8 
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6  03.8 
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99-7 

20 
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8  34-7 

99-2 
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99-9 

7  12.9 

100.  7 

6  32.0 

101.4 
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II  05.4 

100.  2 

10  24-  5 

100.9 

9  43-4 

loi.  7 

9  02.  2 

102.4 

8  21.0 

103.  I 
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12  54.8 
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12   13.6 

102.  6 
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103-4 

10  50.  7 

104.  I 
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104.8 
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103-7 
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131.  I 

35  17-8 

131-8 

34  27.8 

132.5 

33  37-4 

133- 1 

32  47.1 
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0    00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  Korth  to  East; 
and  -when  the  star  is  setting  or  West  of  the  nieridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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127.9 

130.2 

132.6 

135-0 

137-5 
140.  I 

26  06.  3 

27  32-1 

28  54.8 

30  14-  5 

31  30.7 

32  43-  2 

128.6 
130.9 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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8  42.  9 
10  24.  4 

12  04.  5 

13  42.8 

IS  19-4 

16  54.  2 

18  26.  8 
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21  25.  o 
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109.9 
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122.  8 
124.  8 
126.  9 
129.  o 

131-  I 
133-3 
135-6 
138.0 
140.4 
142.9 

145-4 
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150.6 
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164.9 
167.8 
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19  09-3 
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25  56-9 
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35  57-0 


Az. 


36 


o.  o 


107.  2 

08.  9 
10.  6 
12.4 
14.  I 

15-9 
17.7 

19.  6 

21.5 
23-5 
25- 5 
27-5 
29.  6 

31.8 
34-6 
36.  2 
38.6 
40.9 
43-4 

45-9 

48.5 
51-  I 
53-8 

56.  5 
59-3 

62.  2 
65.1 
68.0 
71.0 
74.0 
77.0 


13° 


Alt. 


o  21.  4 


180.  o 


06.  9 
51-2 
34-5 
16.3 
8  56.8 

10  35-  7 


Az. 


12  12.  7 

13  48.0 

15  21.3 

16  52-  5 

18  21.  4 

19  47.  8 

21  II.  4 

22  32.  6 

23  50-3 

25  05.  I 

26  16.  3 

27  23.9 

28  27.  7 

29  27.4 

30  22.  8 

31  13-8 

31  59-9 

32  41-2 

33  17-  5 

33  48.  5 

34  14-0 
34  34-  I 
34  48.  4 
34  57-  I 


107.9 

109.  6 
III. 3 

113.  I 

114.  8 
116.  6 
118.  4 

120.3 
122.  2 
124.  I 
126.  I 
128.  I 
130.  2 

132.4 
134.6 
136.8 

139-  I 
141-4 
143-9 

146.4 
148.9 

151- 5 
154-  2 
156.9 
159-6 

162.  4 

165-3 
168.  2 

171.  I 
174.  I 
177.0 


14= 


Alt. 


35 


o.  o 


180.  o 


I  25.  I 

3  09.  o 

4  51-7 
6  32.9 

8  12.8 

9  51- I 

II  27.5 

13  02.  2 

14  34-7 

16  05.  2 

17  33-3 

18  59.  o 

20  21.  8 

21  42.  I 

22  59.  I 

24  13.  I 

25  23.4 

26  30.  4 

27  33-2 

28  32.  2 

29  26.  9 

30  17.  I 

31  02.  7 
31  43-4 


Az. 


32  19. 

32  49- 

33  14- 
33  34- 
33  48. 
33  57- 


no.  4 

112.  I 

113.  8 
II5-5 

117- 3 
119.  I 

121.  o 

122.  9 
124.  8 
126.8 
128.8 
130.9 

133-0 
135-2 
137-4 

139-7 
142.  o 
144.4 

146.8 
149-3 
151-9 

154-5 
157-2 

159-9 

162.  7 

165-5 
168.4 

171-3 
174-  2 
177.  I 


34     0.0 


180.  o 


Hour 
Angle. 


h.  m. 


5    30 
10 

5  00 
4  50 
40 
30 
30 
10 

4  00 
3  50 
40 
30 
30 
10 


00 
50 
40 
30 
30 
10 

00 
50 
40 
30 
30 
10 

00 
50 
40 
30 
30 
10 


0    00 


In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East, 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15^ 

16^ 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 



0 

h. 

m. 

5 
4 

00 
50 
40 
30 
20 
10 

o  43-4 

2    26.  7 

4  08.  9 

5  49-6 
7  28.8 
9  06.4 

III.  I 
112. 8 

114-  5 
116.  2 

118.  0 

119.  8 

0  01.  6 

1  44-3 
3  26.0 

5  06.  I 

6  44.  8 
8  21.6 

III.  8 

113- 5 

115.  2 

116.  9 
118.  7 
120.  5 

1  02.3 

2  43-  I 
4  22.  7 

6  00.  7 

7  36.9 

114.  2 

115-9 
117.  6 
119.  4 
121.  2 

0  19.  8 

2  00.  2 

3  39-1 

5  16.  s 

6  52.1 

114.  9 
116.  6 
118.  3 

120.  I 

121.  8 

1  17-3 

2  55-6 

4  32.3 
6  07.  I 

117- 3 

119.  0 

120.  7 
122.  5 

5 
4 

00 
50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

10  42.  2 

12  16.  I 

13  48.  0 

15  17.8 

16  45-  I 
18  10.  0 

121.  6 

123.5 
125.4 

127.4 

129.4 

131-5 

9  S6.8 
II  30.  I 

13  01.  2 

14  30.  I 

15  56-  8 
17  20.  9 

122.3 
124.  2 
126.  I 
128.0 
130.0 
132.  I 

9  II- 4 
10  43-  9 

12  14.3 

13  42.  6 

15  08.  4 

16  31.4 

123.0 

124.8 
126.  7 
128.6 
130.6 
132-7 

8  25.8 

9  57-7 

11  27.3 

12  54.8 

14  19.9 

15  42.4 

123.6 

125.5 
127.  4 

129.3 

^3^-3 

^33-3 

7  40.3 

9  II- 4 

10  40.  3 

12  07.  0 

13  31-3 

14  53-  0 

124.3 
126.  I 
128.0 
129.9 

131- 9 
133-9 

4 
3 

00 
50 
40 
30 
20 
10 

3 
2 

00 
50 
40 
30 
20 
10 

19  32.  I 

20  51.4 

22  07.  8 

23  20.  8 

24  30-  5 

25  36-  5 

133-6 
135-7 
137-9 
140.  2 

142.  5 
144.9 

18  42.  3 

20  00.  8 

21  16.3 

22  28.  6 

23  37-4 

24  42.  7 

134.2 

136.3 
138.4 
140.7 
143.0 
145-4 

17  52.3 

19  10.  0 

20  24.  7 

21  36.  I 

22  44.  2 

23  48.  8 

134-7 
136.8 
139.0 
141.  3 
143-5 
145.8 

17  02.3 

18  19.  I 

19  33-  0 

20  43-  7 

21  51.  0 

22  54.8 

135-3 
137-4 
139.6 
141.8 
144.0 
146.3 

16  12.  I 

17  28.  2 

18  41.3 

19  SI- 2 

20  57.6 
22  00.  6 

135-9 
138.0 
140.  I 
142.3 

144-  5 
146.8 

3 
2 

00 
50 
40 
30 
20 
10 

3 

1 

00 
50 
40 
30 
20 
10 

26  38.  7 

27  36.  9 

28  30.  9 

29  20.  4 

30  05.  4 
30  45-  5 

147-3 
149.8 

152-3 
154-9 
157-6 
160.3 

25  44-  I 

26  41.  6 

27  34-  8 

28  23.  7 

29  08.  0 
29  47.  6 

147.8 
150.2 

152-7 
155-3 
157-9 
160.  6 

24  49-  4 

25  46.  I 

26  38.  6 

27  26.  9 

28  10.  6 
28  49-  5 

148.  2 
150.  6 

153- I 
155-6 
158.2 
160.  9 

23  54-  7 

24  50.  6 

25  42.4 

26  30.  0 

27  13-  I 
27  51.5 

148.7 
151.  I 

153-5 
156.  0 

158.6 

161.  2 

22  59.  8 

23  55- 0 

24  46.  I 

25  33- 0 

26  15.  6 

26  53.4 

149.  I 
151- 5 
153-9 
156.4 
158.9 
161.  4 

2 
1 

00 
50 
40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 
10 

31  20.  7 

31  50-7 

32  15-4 
32  34-  9 
32  48.  8 

32  57-2 

163.0 
165.8 
168.6 
171. 4 
174.  2 
177.  I 

30  22.  2 

30  51-9 

31  16.  I 

31  35-2 
31  49.0 
31  57-2 

163-  3 
166.  0 
16S.  8 
171- 5 
174-3 
177.  I 

29  23-  7 

29  52.  8 

30  16.  8 

30  35-  7 
30  49.  2 

30  57-4 

163.  5 
166.  2 
168.9 
171.  6 
174.4 
177.2 

28  25.  2 

28  53-  8 

29  17-  5 
29  36.  I 
29  49.  4 
29  57-4 

163.8 
166.  4 
169.  I 
171.  8 

174-  5 
177.2 

27  26.  6 

27  54-8 

28  18.  I 
28  36.  4 
28  49-  5 
28  54.  7 

164.  0 
166.6 
169.3 

171-9 
174.6 

177-3 

1 
0 

00 
50 
40 
30 
20 
10 

0 

00 

33     o-o 

180.  0 

32     0.0 

180.  0 

31     0.0 

180.  0 

30    0.  0 

180.  0 

29    0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


4  40 
30 
20 
10 

4    00 

3    50 

40 

30 

10 

3  00 
2  50 
40 
30 
20 
10 


2 
1 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


20= 


Alt. 


Az. 


o  34.3    118.  o 

2     12.  I      119.  7 
121.  4 


3  48.0 

5  22.  2 

6  54.6 

8  25.0 

9  53-  I 

11  19.  I 

12  42.  6 

14  03.  6 

15  21.8 

16  37.  2 

17  49.  4 

18  58.  5 

20  04.  2 

21  06.  4 

22  04.  9 

22  59.4 

23  49.  8 

24  36.  2 

25  18.  o 

25  55-4 

26  28.  o 

26  55.  8 

27  18.  8 
27  36.  8 
27  49.  7 

27  57-  5 


28 


o.  o 


123.  I 

124.9 
126.  7 
128.6 

130-5 
132-5 
134-5 

136.4 

138-  5 
140.  6 
142.8 
145.0 
147.2 

149- 5 
151-9 
154-3 
156-7 
159.  2 
161.  7 

164.  2 
166.8 
169.  4 
172.  o 
174-7 
177-3 


180.  o 


21= 


Alt. 


I  28 

3  03 

4  37 

6  08 

7  38. 

9  05 

10  31 

11  53 

13  14 

14  31 

15  46 

16  57 

18  05 

19  10 

20  12 

21  09, 

22  03 

22  53 

23  39 

24  20. 

24  57 

25  29 

25  56 

26  19 
26  37 
26  49 
26  57 


o.  o 


Az. 


20.  4 
22.  I 
23.8 

25.6 
27.4 
29.  2 
31-1 
33- o 
35- o 

37-0 
39-  I 
41.  I 

43-3 
45-  5 
47-7 

50.0 

52.3 
54-  7 
57-1 
59-5 
62.  o 

64-5 
67.  o 

69.6 

72.  2 
74.8 

77-4 


180.  o 


22° 


Alt. 


o  44.  7 

2  19.4 

3  52-2 

5  23.2 

6  52.  o 

8  18.7 

9  43-  I 

11  05-  I 

12  24.  4 

13  41-  I 

14  54-  7 

16  05.  5 

17  13-  I 

18  17.  2 

19  17.8 

20  14.  8 

21  07.  9 

21  57-  I 

22  42.  I 

23  22.  8 
23  59-  I 


24  30- 

24  57- 

25  20. 

25  37- 
25  50. 

25  57- 


26'  o.  o 


Az. 


23° 


Alt. 


121.  o 

122.  8 

124-  5 

126.  2 
128.  o 

129.9 

131-7 
133-6 
135-6 

137.6 
139.6 

141-  7 
143-8 
146.  o 
148.  2 

150.  4 
152-7 
155-0 
157-4 
159.8 
162.  2 

164.  7 
167.  2 
169.8 

172-3 
174.8 


180.  o 


0  01.  I 

1  35-1 
3  07.2 


4  37-4 

6  05.5 

7  31-4 

8  54- 9 
10 

II 


16. 
34- 


12 


50.  6 

14  03.  5 

15  13-4 

16  20.  I 

17  23.  6 

18  23.  3 

10  19.  7 

20  12.  I 

21  00.  7 

21  45.  o 

22  25.  I 


Az. 


121.  7 
123.4 

125.  2 

126.  9 

128.  7 
130-5 
132-3 
134-  2 
136.  2 

138.  I 
140.  I 
142.  2 

144-3 
146.  4 

148.6 

150.8 
153-  I 
155-  4 
157-7 
160.  I 


23  00.  8    162.  5 


23  32- 

23  58- 

24  20. 

24  37- 
24  50- 
24  57- 


-0 


o.  o 


164.  9 
167.  4 
160.  9 
172.  4 
174.9 


180.  o 


24' 


Alt. 


o  50.8 

2  22.  I 

3  SI- 6 

5  18-8 

6  44.  o 

8  06.8 

9  27.  2 
10  44.  9 

12  00.  o 

13  12.  I 

14  21.3 

15  27.2 

16  29.  9 

17  29.  O 

18  24.  5 

19  16.  2 

20  04.  2 

20  47.  8 

21  27.  4 

22  02.  7 

22  33-  5 

22  59.  7 

23  21.4 
23  38-  2 
23  50-  3 
23  57-6 


24     o.  o 


Az. 


124.  I 
125.8 

127-5 
129.3 

131.  I 

132.9 

134.8 

136.7 

138.7 
140.  7 
142.7 
144.8 
146.9 
149.0 

151.  2 

153-4 

155-  7 
158.0 

160.  4 

162.8 

165.  2 
167.6 
170.  I 

172.5 
175.0 

177-5 


180.  o 


Hour 
Angle. 


h.  m. 


4  40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  t-ibulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  in. 


6     10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


Alt. 


Az. 


oo.  o 

49-  7 
39-3 
28.6 
17.8 
06.5 


10  54-  7 
12  42.  2 
14  29.  I 
16  15.2 

18  00.  2 

19  44.2 

21  26.  9 

23  08.  2 

24  48.  I 
26  26.  2 

28  02.  5 

29  36.  6 

31  o&.  5 

32  37-8 

34  04.  4 

35  27.9 

36  48.  3 

38  05.  o 

39  18.  o 

40  26.  6 

41  31.0 

42  30-  3 

43  24-  8 

44  13-  6 

44  56.  7 

45  33-  8 

46  04.  5 
46  28.  6 
46  46.  o 
46  56-  5 


47     0.0 


Alt. 


Az. 


90. 

91. 

93- 

95- 
96. 

98. 


100.  4 
102.  I 
103.9 

105-  7 
107.  6 
109.5 

III.  5 
113- 5 
115- 5 
117.  6 
119.  8 
122.  o 

124.3 
126.  7 
129.  I 
131.  6 
134-3 
137-0 

139.8 

142.  7 

145-  7 
148.7 

151- 9 
155-2 


o  41. 

2  30- 
4  20. 

6  09. 

7  59- 
9  47- 


II  36-3 
13  24-  I 

15  II- 3 

16  57.8 
18  43.  2 
20  27.  6 

22  10.  8 

23  52.8 

25  33-  I 

27  II.  8 

28  48.  8 

30  23.  6 

31  56-  2 

33  26.  2 

34  53-  7 

36  18.  I 

37  39-  3 

38  56.  9 


40 
41 


10.8 
20.  4 


42  25.  6 

43  25.9 

44  21.  o 

45  10-  7 


180.  o 


158.  6 

45  54-  5 

162.  0 

46  32.  I 

165-5 

47  03-  4 

169.  I 

47  28.  I 

172.7 

47  45-  8 

176.4 

47  56-4 

48     o.  o 


89-3 

91.  o 

92.7 

94-4 
96.  I 
97.8 

99.6 

loi.  4 
103.  2 
105.0 
106.  9 
108.8 

no.  8 
112.  8 
114- 8 
116.  9 
119.  I 
121.  3 

123.6 
126.  o 
128.4 
131-0 
133-6 
136-3 

139-  I 

142.  I 

145-  I 
148.  2 

151-4 
154-8 

158.  2 
161.  6 
165.  2 
168.9 
172.  6 

176-3 


Alt. 


180.  o 


o  21.  9 
3  II- 4 

5  01.4 

6  50.8 
8  40.  I 

10  29.  I 

12  17.  9 

14  05.  9 

15  53-4 
17  40.  o 
19  26.  o 

21  10.  7 

22  54.  5 
24  36.  8 

26  17.  9 

27  57.2 

29  34-  8 

31  10.  2 

32  43-  6 

34  14-4 

35  42-  7 

37  07-9 

38  30-  I 

39  48.  5 

41  03.  4 

42  13-  8 

43  20.  o 

44  21.  I 

45  17-  2 

46  07.  6 

46  52-3 

47  30-  5 

48  02.  4 

48  27.  4 

48  45-  6 
48  56.  2 


Az. 


88. 
90. 
92. 

93- 
95- 
97- 


3° 


49 


o.  o 


98.9 
100.  7 
102.  5 
104.3 
106.  2 
108.  I 


no.  o 
112.  o 
114.  I 
116.  2 

118.  3 
120.  6 

122.  9 
125.  2 
127.7 

130.3 
132.9 

135-7 

138.5 
141-  5 
144.5 
147-  7 
150.  9 

154-3 

157-8 
161.  3 
165.  o 
168.  7 
172.  4 
176.  2 


Alt. 


o  13-2 

2  02.  8 

3  52-4 
5  42-2 

7  31-7 
9  21.  2 

11  10.3 

12  59-3 
14  47-  6 
16  35-3 
18  22.  3 

20  08.  6 

21  53-8 

23  38.  o 
25  20.  9 

27  02. 4 

28  42.  3 

30  20.  5 

31  56.  8 

33  30.  9 

35  02.  3 

36  31.  6 

37  57-6 

39  20.  7 

40  40.  o 

41  55-8 

43  07-  2 

44  14-  2 

45  16-  2 

46  13.  2 

47  04-  4 

47  49-  9 

48  28.  9 

49  01  •  3 
49  26.  8 

49  45-  3 
49  56.  2 


180..0 


Az. 


86.  I 

87.8 

89-5 
91.  2 
92.9 

94.7 
96.4 

98.  I 
99.9 

loi.  7 

103-5 
105.4 

107.3 

109.3 
HI. 3 

^^3-3 
115- 5 
117.  6 
119.  8 

122.  I 
124.5 
127.  o 
129.  6 
132.  2 
135-0 

137.8 
140.  8 

143-  9 
147-  I 
ISO-  4 
153-8 

157-  4 
161.  o 

164.  7 

168.  4 

172.3 

176.  I 


Alt. 


50    o.  o    180.  o 


o  54-  I 

2  43-7 
4  33-5 
6  23.  o 
8  12.  5 

10  02.  I 

11  51.4 

13  40.  5 
15  28.  9 
17  17.  I 

19  04.  4 

20  51.  o 
22  36.  6 

24  21.3 

26  04.  6 

27  46-  7 
29  27.  2 
31  06.  I 
3£  42.9 

34  17- 8 

35  50-  2 

37  20.  I 

38  47-  o 

40  10.  9 

41  31-2 

42  47-  9 

44  00.  2 

45  08.  3 

46  II.  2 

47  09.  I 

48  01.  I 

48  47.  4 

49  27.  o 

50  00.  2 
50  26.  I  • 
50  45-  o 
50  56-  r 


51     0.0 


Az. 


85.4 

87.1 
88.8 

90- 5 
92.  2 

93-9 
95-6 

97-4 
99.2 

101.  o 

102.  8 
104.  7 
106.  6 

108.  s 
no.  5 
112.  5 
114.  6 
116.  8 
119.  I 

121.  4 
123.8 
126.  3 
128.9 
131- 5 
134-3 


137-2 
140.  2 

143-3 
146-5 
149.9 

153-3 

156.9 
160.  6 
164.  4 
108.  2 
172.  I 
176.  o 


180.  o 


Hour 
Angle. 


h.  m. 


6    10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


Tn  North  declination,  when  the  star  is  risinp;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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439 


Hour 
Angle. 


h.  m. 


6  30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 


3 
2 


00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


Alt. 


I  35-2 

3  24-5 
5  14-  I 

7  03-8 

8  S3- 4 
lo  43.  o 
12  32.  6 

14  21.  6 

16  10.  3 

17  58.  6 
19  46.  2 

33-2 
19.  2 


21 
23 


Az. 


25  04-  3 

26  48.  2 
28  30.  8 

30  II.  8 

31  51-3 
33  28.9 


35  04-4 

36  37-  6 

38  08.  3 

39  36.  I 

41  01.  o 

42  22.  2 

43  39-  8 

44  53-  2 

46  02.  I 

47  06.  I 

48  04.  8 

48  57-  8 

49  44-8 

50  25.  2 

50  59-  o 

51  25.4 
51  44.  6 

51  56.  I 


o.  o 


84.6 

86.3 
88.0 
89.7 
91.4 

93-  I 
94.9 

96.7 

98.4 
00.  2 
02.  o 

03-9 
OS- 8 

07.7 
09.7 
II.  8 

13-9 
16.  I 

18.3 

20.  6 
23.0 

2S-S 
28.  I 

30.8 

33-6 

36.  S 

39- S 
42.  7 

4S-9 
49-3 
52.8 

S6.S 
60.  2 

64.  I 

68.0 

71.9 

76.  o 


Alt. 


o  27.  2 
2  16.  I 


180.  o 


4 
S 
7 
9 


OS- 3 
54-8 

44-  5 
34-  I 
II  23.7 

13   13-4 


15  02.  6 

16  SI.  6 
18  40.  o 
20  27.  9 
22   15.  2 

24  01.  6 

25  47- o 
27  3^-3 

29  14-  5 

30  56.  2 
32  36.  2 

34  14-6 

35  50.8 

37  24-  8 

38  56.  3 

40  25.  o 

41  50-  7 

43  12.  8 

44  31-  4 

45  45-  8 

46  55.  7 

48  00.  8 

49  00.  4 

49  54-  3 

50  42.  I 

51  23.4 

51  57- 7 

52  24.  8 

52  44-3 
52  56-  o 


53 


o.  o 


Az. 


82.2 
83-9 

85.6 

87-3 
89.0 
90.7 
92.4 
94-  I 

95-9 

97-6 

99.4 

loi.  2 

103.  I 

105.0 

107.  o 
109.  o 

III.  o 

113. 1 

"5-3 
117-5 

119.  8 
122.  2 
124.  7 
127.3 
130.0 
132.8 

135-8 
138.8 
142.  o 

145-3 
148.8 

152-3 
156.  o 

159.8 

163-  7 
167.  7 
171.  8 
175- 9 


180.  o 


Alt. 


Az. 


1  08.3 

2  57.0 


4 
6 


46.  I 

35-5 
8  25.  I 
10  14.  7 

12  04.  5 

13  54- o 

IS  43-  5 

17  32-5 
19  21.  2 

21  09.  3 

56-9 
43-6 


22 
24 


26  29.  5 


28 

29 
31 
33 


14-3 
58.0 
40.  2 
29.  o 


34  59-  8 

36  36.  9 

38  II.  6 

39  43-  9 

41  13-  5 

42  40.  o 

44  03.  2 

45  22.  8 

46  38.  I 

47  49-  I 

48  55-  o 

49  55-  8 

50  50-  7 


51 

52 

52 

53  23.9 

53  43-  9 

53  55-9 


39-3 
21.3 

56- 4 
2 


Alt. 


54  o.  o 


81. 

83- 


84.9 
86.6 
88.3 
90.  o 
91.7 
93-4 

95-  I 

96.9 

98.7 

100.  5 

102.  4 

104-3 

106.  2 
108.  2 
no.  2 
112.  3 

114-  5 
116.  7 

119.  o 
121.  4 
123.9 
126.  5 
129.3 
132.  I 

135-  I 
138.  I 

141- 3 
144.  7 
148.  2 
151.  8 

155-6 
159-4 
163.4 
167.4 
171.  6 
17s- 8 


180.  o 


0  01.  4 

1  49.4 
3  37-9 

5  26.8 

7  16.  I 

9  05.6 

10  55-2 

12  45.  o 

14  34.  6 

16  24.  I 
18  13.  4 

20  02.  2 

21  50-  5 
23  38-4 

25  25-5 

27  II.  8 

28  57.  I 
30  41-  2 
32  24.  o 

34  05.  2 

35  44-9 

37  22.  5 

38  58.  I 
40  31.  2 

42  01.  7 

43  29.  I 

44  53-4 

46  13-8 

47  30-  2 

48  42.  2 

49  49-  3 

50  50-  9 

51  46.8 

52  36-4 

53  19-  2 

53  55 

54  23 
54  43 
54  55 


Az. 


9° 


Alt. 


3J 


o.  o 


79-0 

80.  7 
82.  4 

84.  I 
85.8 

87-5 
89.2 

90-9 
92.  6 

94.4 
96.  I 
97-9 
99-7 
loi.  6 

103-5 


105- 
107. 
109. 
III. 
113- 


118.  2 
120.  6 
123.  I 

125-7 
128.5 

131-3 

134-3 
137-4 
140.  6 
144.0 
147.6 
151.  2 

155- I 
159.0 

163.0 

167.  I 

171-4 

175-7 


180.  o 


o  42.  6 


Az. 


2  30. 
4  18. 


6 

7 
9 


07-5 
56-6 
46.  o 
II  35-6 
13  25.4 
15  15-0 

17  04.  6 

18  54- o 
20  43.  o 
22  31.  6 
24  19. 


^37 

27  53-8 

29  39-  5 
31  24.  I 

33  07-  3 

34  49-  2 
36  29.  6 

38  07.  9 

39  44-  2 

41  18.  2 

42  49-  6 

44  17-9 

45  43-  I 


78.4 
80.0 
81.7 

83-4 
85.1 
86.8 
88.5 
90.  2 
91.9 

93-6 

95-3 

97-  I 

98.9 
100.  8 

102.  7 

104.  6 
106.  6 
108.6 
no.  7 
112.  8 
115.  I 

117.  4 
119.  8 
122.  3 

124-9 
127-7 
130-5 


47  04.  6 

133-  S 

48  22.  0 

136.7 

49  35-  0 

139-9 

50  43-  2 

143-3 

51  45-9 

146.9 

52  42.  7 

150.  6 

53  33-3 

154-5 

54  17-  0 

158-5 

54  53-  5 

162.  7 

55  22.3 

166.  9 

55  43-  2 

171.  2 

55  55-9 

175-6 

Hour 
Angle. 


h.  m. 


56     o.  o    180.  o 


6  30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  s  re  reckoned  from  North  to  East, 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  >orth  to  West.  ..   ,    «     » 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azunuths  a  re  reckoned  from  bouth  to  liast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  S<  luth  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6 

50 

0  39-  I 

71-3 

6 

50 

40 

0  18.8 

75-2 

I  00.  4 

74-4 

I  42.  0 

73-7 

2  23.6 

73-0 

40 

30 

I  23.9 

77.6 

2  05.2 

76-9 

2  46.5 

76.  I 

3  27.8 

75-4 

4  09.  0 

74.7 

30 

20 

3  II- 5 

79-3 

3  52.5 

78.6 

4  33-5 

77-8 

5  14-4 

77-  I 

5  55-3 

76.4 

20 

10 

4  59-5 

81.0 

5  40.3 

80.2 

6  20.  9 

79-5 

7  01.  6 

78.8 

7  42.  I 

78.0 

10 

6 

00 

6  48.  I 

82.7 

7  28.7 

81.9 

8  09.  I 

81.2 

8  49-5 

80.4 

9  29.8 

79-7 

6 

00 

5 

50 

8  37-1 

84.3 

9  17-4 

83.6 

9  57-7 

82.8 

10  37-  9 

82.1 

II  18.  I 

81.3 

5 

50 

40 

10  26.  4 

86.0 

II  06.  6 

85-3 

II  46.  8 

84.5 

12  26.  8 

83-7 

13  06.  7 

83.0 

40 

30 

12  15.9 

87.7 

12  56.  0 

86.9 

13  36.  I 

86.2 

14  15-9 

85-4 

14  55-8 

84.6 

30 

20 

14  05.  6 

89.4 

14  45-  7 

88.6 

15  25-6 

87.9 

16  05.  4 

87.1 

16  45.  I 

86.3 

20 

10 

IS  55-3 

91.  I 

16  35-  4 

90-3 

17  15-4 

89.6 

17  55-  I 

88.8 

18  34-  7 

88.0 

10 

5 

00 

17  45- 0 

92.8 

18  25.  I 

92.  0 

19  05.  I 

91-3 

19  44.8 

90-5 

20  24.  3 

89.7 

5 

00 

i 

50 

19  34-  4 

94-5 

20  14.  6 

93-7 

20  54.  6 

93-0 

21  34-4 

92.  2 

22  14.  0 

91.4 

4 

50 

40 

21  23.  6 

96-3 

22  04.  0 

95-5 

22  44.  I 

94-7 

23  23.9 

93-9 

24  03.  6 

93-  I 

40 

30 

23    12-5 

98.  I 

23  52-9 

97-3 

24  33-  2 

96- 5 

25  13-3 

95-7 

25  53-0 

94-9 

30 

20 

25  oo-  7 

100.  0 

25  41.  6 

99-2 

26  22.  I 

98-3 

27  02.  3 

97-5 

27  42.  2 

96.7 

20 

10 

26  48.  5 

101.9 

27  29.  5 

lOI.  0 

28  10.3 

100.  2 

28  50.  7 

99-4 

29  30.  8 

98.5 

10 

4 

00 

28  35-  4 

103.8 

29  16.  9 

102.  9 

29  57-9 

102.  I 

30  38.  7 

lOI.  3 

31  19.  I 

100.  4 

4 

00 

3 

50 

30  21.7 

105-7 

31  03.3 

104.  9 

31  44-8 

104.  I 

32  25.9 

103.2 

33  06.  8 

102.3 

3 

50 

40 

32  06.  6 

107.7 

32  48.  9 

106.  9 

33  30-  7 

106.  I 

34  12.  2 

105.2 

34  53-  4 

104-3 

40 

30 

33  5°-  5 

109.  8 

34  33-  2 

109.  0 

35  15-6 

108.2 

35  57-6 

107.3 

36  39-  2 

106.  4 

30 

20 

35  32.  9 

112.  0 

36  16.  2 

III.  I 

36  59-  I 

no.  3 

37  41-  7 

109.4 

38  23.9 

108.5 

20 

10 

37  13-9 

114- 3 

37  57-7 

113- 4 

38  41.  4 

112.  5 

39  24-  5 

III.  6 

40  07.  4 

no.  7 

10 

3 

00 

38  52-  9 

116.  6 

39  37-  6 

115- 7 

40  21.  8 

114.  8 

41  05.  6 

113- 9 

41  49-  I 

113.  0 

3 

00 

2 

50 

40  30.  0 

119.  0 

41   15-  4 

118.  I 

42  00.  4 

117.  2 

42  45.  0 

116.  3 

43  29-  I 

115- 4 

2 

50 

40 

42  04.  7 

121.  5 

42  51-  0 

120.  6 

43  36.  9 

119.  7 

44  22.  2 

118.  8 

45  07.  3 

117.  9 

40 

30 

43  37-  I 

124.  I 

44  24.  2 

123.  2 

45  10.  8 

122.3 

45  57-  I 

121.  4 

46  43.  0 

120.5 

30 

20 

45  o6-  4 

126.  9 

45  54-  4 

126.  0 

46  42.  I 

125.  I 

47  29.3 

124.  2 

48  16.  2 

123-3 

20 

10 

46  32-  5 

129.7 

47  21.  5 

128.8 

48  10.  2 

127.9 

48  58.  5 

127.  I 

49  46.  3 

126.  2 

10 

2 

00 

47  55-  0 

132.7 

48  45-  2 

131- 9 

49  34-  9 

131.  0 

50  24.  2 

130.  2 

51    13-2 

129.3 

2 

00 

1 

50 

49  13-  6 

135-9 

50  04-  7 

135-  I 

50  55-  6 

134.2 

51  46.  0 

133-4 

52  36-  I 

132.5 

1 

50 

40 

50  27.  6 

139.2 

51  20.  0 

138.4 

52  II.  9 

137-6 

53  03.  6 

136.8 

53  54-9 

135-9 

40 

30 

51  36.9 

142.  6 

52  30-  2 

141.  9 

53  23.3 

141.  2 

54  16.  2 

140.3 

55  08.  8 

139-5 

30 

20 

52  40.  7 

146.3 

53  35-  2 

145-6 

54  29.  5 

144-8 

55  23-4 

144-  I 

56  17.  2 

143-3 

20 

10 

53  38.  7 

150.0 

54  34-  0 

149-4 

55  29-  6 

148.7 

56  24.  5 

148.  0 

57  19-8 

147-3 

10 

1 

00 

54  3°-  2 

154.0 

55  26.  8 

153-4 

56  23.  2 

152.8 

57  19-5 

152.  2 

58  15-6 

151- 5 

1 

00 

0 

50 

55  14-  7 

158.1 

56  12.  2 

157-6 

57  09.6 

157-0 

58  07.  0 

156-5 

59  04.  8 

155-9 

0 

50 

40 

55  52.0 

162.3 

56  50-  4 

161.  9 

57  48.  7 

161.  4 

58  46.  9 

161.  0 
165.6 

59  45-  0 

160.5 

40 

30 

56  21.  s 

166.6 

57  20.  5 

166.3 

58  19-  5 

165.9 

59  18.  5 

60  17.  4 

165.  2 

30 

20 

56  42.  8 

171.  0 

57  42.  3 

170.8 

58  41-  9 

170.  6 

59  41-  4 

170.3 

60  40.  9 

170.  I 

20 

10 

56  55-  7 

175-5 

57  55-  5 

175-4 

58  55-  3 

175-3 

59  55-  2 

17s-  I 

60  55.  2 

175-0 

10 

0 

00 

57     o-o 

180.  0 

58    0.0 

180.  0 

59    0-0 

180.  0 

60    0.  0 

180.  0 

61     0.  0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Soath  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  it  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 

Angle. 

I 
Alt.         Az. 

Alt. 

Az. 

Alt. 

Az. 

j 
Alt.      1 

Az. 

Alt. 

Az.    1 

1 

h. 

m. 

i 
0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

1 
0      i 

h.  m. 

7 

10 

0  05.4 

65-1 

0  48.  4 

64-4 

7    10 

7 

00 

0  20.  7 

68.2 

I  03.  2 

67-5 

I  45-7 

66.8       2  28.1 

66.1 

7    00 

6 

50 

I  21.  I 

70.  6 

2  03.  I 

69.9 

2  45-  I 

69.  2 

3  27-0 

68.  5       4  09.  0 

67-7 

6    50 

40 

3  05-2 

72.3 

3  46.7 

71.6 

4  28.3 

70.9 

5  09.8 

70.1 

5  51-2 

69-4 

40 

30 

4  50-  I 

74.0 

5  31-4 

73-2 

6  12.3 

72.5 

6  53-3 

71-7 

7  34-3 

71.0 

30 

20 

6  36.1 

75-6 

7  17-6 

74-9 

7  57-5 

74-2 

8  38.1 

73-4 

9  18.6 

72.  6 

20 

4  A 

10 

8  22.  7 

77-3 

9  03.0 

76.5 

9  43-4 

75-8 

10  23.4 

75-0 

II  03.7 

74-3 

10 

6 

00 

10  10.  0 

78.9 

10  50.  I 

78.2 

II  30.  I 

77-4 

12  10.  0 

76.6 

12  49.  8 

75-9 

6    00 

5 

50 

II  57-9 

80.6 

12  37.7 

79.8 

13  17-5 

79.0 

13  56-9 

78.2 

14  36.  4 

77-5 

5    50 

40 

13  46.  4 

82.2 

14  26.  0 

81.4 

15  05-5 

80.7 

15  44-  7 

79-9 

16  23.9 

79-1 

40 

0  A 

30 

15  35-3 

83.8 

16  14.  7 

83.0 

16  53-9 

82.3 

17  32.9 

81.5 

18  II. 8 

80.  7 

30 
20 
10 

20 

17  24.  6 

85-5 

18  03.  8 

84.7 

18  42.  9 

83-9 

19  21.7 

83.1 

20  00.  4 

82.3 

10 

19  14. 0 

87.2 

19  S3-  I 

86.3 

20  32.  I 

85-5 

21  10.  8 

84.7 

21  49-2 

83-9 

5 

00 

21  03.  6 

88.8 

21  42. 7 

88.0 

22  21.  5 

87.2 

23  00.  I 

86.4 

23  38.  5 

85.6 

5    00 

4 

50 

22  53-3 

90-  5 

23  32-4 

89.7 

24  II.  I 

88.9 

24  49-  7 

88.0 

25  28.  0 

87.2 

4    50 

1  fk 

40 

24  43.  0 

92-3 

25  22. I 

91-4 

26  00.  9 

90.  6 

26  39.  4 

89.7 

27  17.  6 

88.9 

40 
30 
20 

30 

26  32.5 

94.0 

27  II.  7 

93-2 

27  50-6 

92.  3 

28  29.  I 

91-4 

29  07.  2 

90.  6 

20 

28  21.8 

95-8 

29  01.  I 

95-0 

29  40.  I 

94.  I 

30  18.  7 

93-2 

30  57-0 

92.3 

10 

30  10.  3 

97.6 

30  49.  8 

96.8 

31  29.3 

95-9 

32  08.  0 

95-0 

32  46. 5 

94-  I 

10 

4 

00 

31  59-  2 

99-  5 

32  38.9 

98.6 

33  18.3 

97-7 

33  57-2 

96.8 

^i  ^5- 1 

95-9 

4    00 

3 

50 

33  47-  I 

lOI.  4 

34  27.  I 

100.  5 

35  06.  8 

99-6 

35  45-9 

98-7 

36  24.  6 

97.8 

3     50 

M   A 

40 

35  34-3 

103-4 

36  14.  6 

102.  5 

36  54-  6 

loi.  6 

37  34-  I 

100.  6 

38  13-2 

99-7 

40 
30 

30 

37  20.  5 

105-  5 

38  01.  2 

104.5 

38  41-8 

103.6 

39  21.  5 

102.  6 

40  00.  9 

lOI.  7 

20 

39  05.  7 

107.  6 

39  47-  0 

106.  6 

40  27.  8 

105-7 

41  08.  2 

104.  7 

41  48.0 

103-7 

20 
10 

10 

40  49.  7 

109.8 

41  31-4 

108.8 

42  12. 9 

107-9 

42  53-7 

106.  9 

43  34-  I 

105-9 

3 

00 

42  32. I 

112.  0 

43   14.6 

III.  I 

43  56.6 

no.  I 

44  38.  I 

109.  I 

45  19-0 

108. 1 

3    00 

2 

50 

44  12.  8 

114.  4 

44  56.  I 

113-5 

45  38-8 

112.  5 

46  21.  0 

III.  5 

47  02. 6 

no.  4 

2    50 

a  /v 

40 

45  51-8 

116.  9 

46  35-  7 

116.  0 

47  19-2 

114-9 

48  02.  I 

113- 9 

48  44.  6 

112. 8 

40 

' 

30 

47  28.  4 

119.  6 

48  13.2 

118.  6 

48  57-  8 

117.  6 

49  41.  4 

116.  5 

50  24.  7 

115-4 

30 

20 

49  02.  6 

122.3 

49  48.  4 

121.  3 

50  33-  6 

120.3 

51   18.4 

119.  2 

52  02.  7 

118.  I 

20 
10 

10 

50  33-  7 

125.  2 

51  20.  7 

124.  2 

52  06.  9 

123.  2 

52   52.9 

122.  I 

53  38-  0 

121.  0 

3 

00 

52  01.  7 

128.3 

52  49.  6 

127-3 

53  37-  I 

126.3 

54  24.  I 

125.2 

55  IO-6 

124.  I 

2    00 

1 

50 

53  25.8 

131-  5 

54  14-9 

130.6 

55  03-  8 

129.  6 

55  51-9    128.  5 

56  39-  5 

127.4 

1     50 

40 

54  45-  7 

135-0 

55  36.  2 

134.0 

56  26.  I 

133-0 

57  15-6 

132.0 

58  04.  6 

130.9 

40 
30 

30 

56  00.8 

138.6 

56  52-  5 

137-7 

57  43-  9 

136-7 

58  34-  7 

135-7 

59  25-  I 

134.7 

20 

57  10.  6 

142.5 

58  03.  6 

141.  6 

58  56.3 

140.7 

59  48.  5 

139-7 

60  40.  5 

138.7 

20 
10 

10 

58  14.  2 

146.5 

59  08.  6 

145-7 

60  02.  9 

144.9 

60  56.3 

144.0 

61  49-  7 

143.0 

1 

00 

59  II-  5 

150.8 

60  07.  0 

150.  0 

61  02. 4 

149-2 

61  57-  5 

148.4 

62  52.  2 

147-5 

1    00 
0    50 

0 

50 

60  or.  2 

155-3 

60  58.  0 

154.6 

61  54.  6 

153-9 

62  51.  0 

153-2 

63  47-  I 

152-4 

40 

60  43.  0 

159-  9 

61  40.  9 

159-3 

62  38.  6 

158.8 

63  36-  2 

158.2 

64  33-  6 

157-5 

40 
30 

30 

61  16.  2 

164.8 

62  15.  I 

164.3 

63  13- 6 

163.9 

64  12.  2 

163.4 

65  10.  7 

162.  9 

20 

61  40.  4 

169.8 

62  39.  8 

169.5 

63  39-  2 

169.  2 

64  38.  5 

168.8 

65  37-9 

168.  s 

20 
10 

10 

61  54.8 

174.9 

62  54.8 

174-7 

63  54-9 

174-5 

64  54-5  |i74-3 

65  54-4 

174.2 

0 

00 

62     0. 0 

180.  0 

63     0.0 

180.  0 

64     0.  0 

180.  0 

65     0.  0    180.  0 

66     0. 0 

180.  0 

0    00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabtilated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West.       „     ^,  .     ->   _. . 

In  South  declination,  -w-hen  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  Irom  bouttito  tvast, 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  u  est. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0             / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

7    30 

0  31-2 

58-3 

I  14-  7 

57-6 

7 

30 

20 

0  37-4 

61.3 

I  20.  9 

60.6 

2  04.4 

60.  0 

2  47-9 

59-3 

20 

10 

I  3^-3 

63- 7 

2   14.4 

63.0 

2  57-3 

62.3 

3  40.2 

61.6 

4  23.  2 

60.  9 

10 

7    00 

3  IO-6 

65-4 

3  S3-0 

64-  7 

4  35-3 

64.  0 

5  17-6 

63-3 

5  59-8 

62.  5 

7 

00 

6    50 

4  50-8 

67.  0 

5  32.7 

66.3 

6  14.4 

65.6 

6  56.2 

64-9 

7  37-8 

64.  I 

6 

50 

40 

6  32.5 

68.7 

7  13-8 

67.9 

7  55- 0 

67.  2 

8  36-1 

66.5 

9  17- I 

65-7 

40 

30 

8  15.2 

70-3 

8  56.0 

69.6 

9  36-7 

68.8 

10  17-  3 

68.  I 

10  58.  0 

67-3 

30 

20 

9  59- 0 

71.9 

10  39.4 

71.2 

II  19.5 

70-4 

II  59-6 

69-7 

12  39-6 

68.9 

20 

10 

II  43-  7 

73-5 

12  23.7 

72.7 

13  03.3 

72.0 

13  43- 0 

71.2 

14  22.  5 

70.4 

10 

6    00 

13  29.4 

75-1 

14  08.  8 

74-3 

14  48.  I 

73-5 

15  27.3 

72.8 

16  06.  3 

72.  0 

6 

00 

5    50 

15  15-7 

76.7 

15  54.8 

75-9 

16  33-7 

75-1 

17  12.5 

74-3 

17  51-1 

73-5 

5 

50 

40 

17  02.  9 

78.3 

17  41.6 

77-5 

18  20.  2 

76.7 

18  58-  5 

75-9 

19  36.  7 

75- 0 

40 

30 

18  50.  4 

79-9 

19  28.  9 

79-  I 

20  07.  2  ^   78.  2 

20  45.  2 

77-4 

21  23.  0 

76.  5 

30 

20 

20  38.7 

81.5 

21   16.  9 

80.  7 

21  54.9  ,   79.8 

22  32.  7 

79.0 

23  10.  I 

78.1 

20 

10 

22  27.  4 

83.1 

23  05-  5 

82.  2 

23  43.  I  i  81.4 

24  20.  5 

80.6 

24  57-  7 

79-7 

10 

5    00 

24  16.  5 

84.7 

24  54-  3 

83-8 

25  31.8  i  83.0 

26  09.  0 

82.1 

26  45.9 

81.2 

5 

00 

4    50 

26  05.8 

86.3 

26  43.  6 

85-4 

27  20.  8  1  84.  6 

27  57-8 

83-7 

28  34-  5 

82.8 

4 

50 

40 

27  55-5 

88.0 

28  33.0 

87.1 

29  10.  2  1  86.  2 

29  47-  I 

85-3 

30  23.  5 

84-4 

40 

30 

29  45-  I 

89.7 

30  22.  7 

88.8 

30  59-  7 

87.8 

31  36-5 

86.9 

32  12. 7 

86.0 

30 

20 

31  34-8 

91.4 

32  12.3 

90.5 

32  49-  4 

89-5 

33  26.  2 

88.6 

34  02.  4 

87.7 

20 

10 

33  24-4 

93-  I 

34  01.9 

92.  2 

34  39-2 

91.  2 

35  15-7 

90-3 

35  51-9 

89-3 

10 

4    00 

35  13-8 

94.9 

35  51-5 

94.0 

36  28.  7 

93-0 

37  05.  5 

92.  0 

37  41-7 

91.  0 

4 

00 

3    50 

37  02.  9 

96.8 

37  40.  8 

95-8 

38  18.  2 

94-8 

38  55-  I 

93-8 

39  31-3 

92.8 

3 

50 

40 

38  51-7 

98.7 

39  29.  8 

97-7 

40  07.  4 

96.7 

40  44-  4 

95-6 

41  20.  9 

94.6 

40 

30 

40  39.  8 

100.  7 

41  18.  2 

99.6 

41  56.1 

98.6 

42  33-3 

97-5 

43  10.  0 

96.5 

30 

20 

42  27.3 

102.  7 

43  06.  I 

loi.  6 

43  44-3 

100.  6 

44  21.9 

99-5 

44  58.9 

98.4 

20 

10 

44  13-  9 

104.  8 

44  53-  I 

103-7 

45  31-7    102.6 

46  09.  7 

loi.  5 

46  47-  0 

100.  4 

10 

3    00 

45  59-4 

107.  0 

46  39.  I 

105.9 

47  18.3    104.8 

47  56.9 

103.7 

48  34-  7 

102.  5 

3 

00 

2    50 

47  43-  6 

109.3 

48  24.  0 

108.  2 

49  03.8  I107.  I 

49  42.  9 

106.  0 

50  21.  2 

104.  8 

2 

50 

40 

49  26.3 

III.  7 

5°  07-  5 

no.  6 

50  48-  0 

109.5 

51  27.8 

108.3 

52  06.8 

107.  I 

40 

30 

51  07.  2 

114-3 

51  49-  2 

113.  2 

52  30.  6 

112.  0 

53  II- I 

no.  8 

53  50-  7 

109.5 

30 

20 

52  46.  I 

117.  0 

53  29-0 

115.8 

54  II.  3 

114.  6 

54  52.9 

113- 4 

55  33-  5 

112.  2 

20 

10 

54  22.  6 

119.  9 

55  06.  6 

118.  7 

55  49-  9 

117- 5 

56  32.  5 

116- 3 

57  14-0 

115.  0 

10 

2    00 

55  56.3 

123.0 

56  41.4 

121.  8 

57  25.9 

120.  6 

58  09.  6 

119- 3 

58  52.4 

118.  0 

2 

00 

1     50 

57  26.  5 

126.  3 

58  13-0 

125.  I 

58  58-  6 

123.9 

59  43-  6 

122.  6 

60  27.  7 

121.  3 

1 

50 

40 

58  52.9 

129.8 

59  40.  7 

128.6 

60  27.  9 

127.4 

61  14.  4 

126.  I 

62  00.  I 

124.  7 

40 

30 

60  14.  9 

133-7 

61  04.  I 

132.5 

61  52-7 

131-3 

62  40.  7 

130.0 

63  27.9 

128.6 

30 

20 

61  31.8 

137-6 

62  22.  6 

136.5 

63  12.8 

135-3 

64  02.  5 

134-  0 

64  51.4 

132.7 

20 

10 

62  42.  6 

142.  0 

63  35- 0 

140.9 

64  27.  0 

139.8 

65  18.  5 

138.6 

66  09.  0 

137-3 

10 

1     00 

63  46.6 

146.  6 

64  40.  7 

145.6 

65  34-  3 

144-  5 

66  27.  5 

143-4 

67  20.  I 

142.  2 

1 

00 

0    50 

64  43-  0 

151.6 

65  38-  6 

150-7 

66  34-  0 

149.8 

67  28.  7 

148.8 

68  23.  I 

147-7 

0 

50 

40 

65  30-  8 

156.8 

66  27.  9 

156.  0 

67  24.  7 

155-2 

68  21.  2 

154- 3 

69  17.  2 

153-4 

40 

30 

66  09.  I 

162.  4 

67  07.4 

161.  7 

68  05.  5 

161.  0 

69  03.  5 

160.3 

70  01.  2 

159-6 

30 

20 

66  37.  I 

168.  I 

67  36-3 

167.7 

68  35-  5 

167.  2 

69  34-  6 

166.6 

70  33-  6 

166.  2 

20 

10 

66  54.  I 

174.0 

67  54.0 

173-8 

68  53- 9 

173-5 

69  53-  7 

173-2 

70  53-  2 

173-0 

10 

0    00 

67     0. 0 

180.  0 

68     0.0 

180.  0 

69     0.  0 

180.  0 

70     0. 0 

180.  0 

71     0. 0 

180.0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West.  .        -c     ^ 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  bast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
An^le. 

i 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

i 

1 

m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6 

00 

o  oo.  o 

90.  0 

6    00 

5 

50 

I  49.7 

91.7 

I  08.  8 

92.4 

0  27.7 

93-2 

5    50 

iO 

3  39-3 

93-4 

2  58-3 

94.  I 

2   17.3 

94.9 

I  36.  2 

95-6 

0  55-2 

96-3 

40 

30 

5  28.6 

95-  I 

4  47-5 

95-8 

4  06.3 

96.6 

3  25.2 

97-3 

2  43-8 

98.0 

30 

20 

7  17-8 

96.9 

6  36-5 

97-6 

5  55-2 

98.3 

5  13-7 

99.0 

4  32.3 

99-8 

20 

10 

9  06.5 

98.6 

8  24.9 

99-3 

7  43-4 

100.  0 

7  01.8 

100.  7 

6  20.  0 

loi.  5 

10 

5 

00 

10  54-7 

100.  4 

10  13.0 

lOI.  I 

9  31.2 

loi.  8 

8  49.2 

102.5 

8  07.3 

103.3 

5    00 

4 

50 

12  42.  2 

102.  I 

12  00.  2 

102.9 

II  18.  I 

103.  6 

10  35-9 

104.3 

9  53-6 

105.0 

4    50 

40 

14  29.  I 

103.9 

13  46.  8 

104.7 

13  04.  4 

105.4 

12  21.  8 

106.  I 

II  39.  2 

106.  8 

40 

30 

16  15.2 

105-7 

15  32.  5 

106.5 

14  49.  6 

107.  2 

14  06.  7 

107.9 

13  23.6 

108.6 

30 

20 

18  00.  2 

107.6 

17  17.2 

108.  4 

16  33-  9 

109.  I 

15  SO-  5 

109.  8 

15  07.  0 

no.  5 

20 

10 

19  44.2 

109-5 

19  00.  6 

no.  3 

18  16.8 

III.  0 

17  33-  0 

III.  7 

16  48.  9 

112.  4 

10 

« 

4 

00 

21  26.  9 

III.  5 

20  42.  9 

112.  2 

19  58.  7 

112.  9 

19  14-3 

113- 7 

18  29.  7 

114- 4 

4    00 

3 

50 

23  08.  2 

113- 5 

22  23.8 

114.  2 

21  38.9 

114.  9 

20  54.0 

"5-7 

20  08.  8 

116.  4 

3    50 

40 

24  48.  I 

115- 5 

24  03.  0 

116.  3 

23  17.  6 

117.  0 

22  32.  I 

117.  7 

21  46.3 

118.  4 

40 

30 

26  26.  2 

117.  6 

25  40.  5 

118.  4 

24  54-4 

119.  I 

24  08.  2 

119.  8 

23  21.8 

120.  5 

30 

20 

28  02.  5 

119.  8 

27  16.  I 

120.5 

26  29.  4 

121.  2 

25  42.  5 

121.  9 

24  55-  4 

122.  6 

20 

10 

29  36.  6 

122.  0 

28  49.  4 

122.  7 

28  02.  0 

123.4 

27  14-5 

124.  I 

26  26.  6 

124.8 

10 

3 

00 

31  08.  5 

124-3 

30  20.  5 

125.0 

29  32-4 

125.7 

28  4.1.  2 

126.  4 

27  55-6 

127.  0 

3    00 

2 

50 

32  37-8 

126.  7 

31  49-  I 

127.4 

31  00.  I 

128.  I 

30  II.  I 

12S.  7 

29  21.  7 

129.3 

2    50 

40 

34  04.  4 

129.  I 

33  15-0 

129.8 

32  25.  2 

130-5 

31  35-3 

131.  I 

30  45-  I 

131.7 

40 

30 

35  27.9 

131.  6 

34  37-7 

132.3 

33  47-  0 

133-0 

32  56.  2 

133-6 

32  05.3 

134-  2 

30 

20 

36  48.  3 

134-3 

35  57-0 

134-9 

35  05.  7 

^35-  5 

34  14-  I 

136.  2 

33  22.3 

136.8 

20 

10 

38  05.  0 

137-0 

37   12.9 

137-6 

36  20.  6 

138.2 

35  28.  2 

138.8 

34  35-6 

139-4 

10 

2 

00 

39  18.  0 

139.8 

38  25.  I 

140.4 

37  31-9 

141.  0 

36  38.  6 

141- 5 

35  45.  I 

142.  I 

2    00 

1 

50 

40  26.  6 

142.7 

39  32-7 

143-  2 

38  38-  8 

143-8 

37  44-7 

144-3 

36  50.3 

144.9 

1    50 

40 

41  31-0 

145-7 

40  36.  3 

146.  2 

39  41-5 

146.7 

38  46.  4 

147.  2 

37  51-3 

147-7 

40 

30 

42  30.  3 

148.7 

41  34-  9 

149.  2 

40  39-  I 

149.7 

39  43-  3 

150.  2 

38  47-  3 

150.  7 

30 

20 

43  24.  8 

151- 9 

42  28.  4 

152.4 

41  31-9 

152.8 

40  35-  3 

153-3 

39  38.  6 

153.7 

20 

10 

44  13-6 

155-2 

43  16.5 

155-6 

42  19.  2 

156.  0 

41  21.  8 

156.4 

40  24.  4 

156.8 

10 

1 

1 

00 

44  56.7 

158.6 

43  58-9 

158.9 

43  01.  0 

159-  3 

42  03.  I 

159-6 

41  05.  0 

160.  0 

1    00 

0 

50 

45  33-  8 

162.  0 

44  35-  2 

162.3 

43  36.  8 

162.  6 

42  38.  2 

162.  9 

41  39-  6 

i6s.  2 

0    50 

40 

46  04.  5 

165-5 

45  05.  5 

165.8 

44  06.4 

166.  0 

43  07.  4 

166.3 

42  08.  3 

166.5 

40 

30 

46  28.  6 

169.  I 

45  29-  2 

169.3 

44  29.  8 

169.5 

43  30-  3 

169.7 

42  30.8 

169.8 

30 

20 

46  46.  0 

172.7 

45  46.  3 

172.8 

44  46.  6 

173-0 

43  46.  8 

173-  I 

42  47.  I 

173-  2 

20 

10 

46  56.  5 

176.4 

45  56-  5 

176.4 

44  56-6 

176.5 

43  56-7 

176.5 

42  56.8 

176.6 

10 

0 

00 

47     o-o 

180.  0 

46     0.  0 

180.  0 

45     0.0 

180.  0 

44  0.  0 

180.  0 

43     0.0 

180.  0 

0    00 

1 

In  North  declination,  when  the  star  is  risins:  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

go 

r 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5    50 

5    50 

40 

o  14.  0 

97.  I 

40 

30 

2  02.  6 

98.8 

I  21.  2 

99-5 

0  39.9 

100.  2 

30 

20 

3  50-8 

100.  5 

3  09.2 

lOI.  2 

2  27.7 

lOI.  9 

I  46.  I 

102.  7 

I  04.5 

103.4 

20 

10 

5  38-4 

102.  2 

4  56.6 

102.  9 

4  14.  6 

103.  6 

3  32.7 

104.4 

2  50.8 

105.  I 

10 

5    00 

7  25.2 

104.  0 

6  43.  I 

104.  7 

6  00.  9 

105.4 

5  18.6 

106.  I 

4  36.3 

106.8 

5    00 

4    50 

9  II.  2 

105.8 

8  28.8 

106.5 

7  46.  I 

107.  2 

7  03.5 

107.9 

6  20.  8 

108.6 

4    50 

40 

10  56.  4 

107.  6 

10  13.5 

108.3 

9  30.4 

109.  0 

8  47.3 

109.7 

8  04.  2 

no.  4 

40 

30 

12  40.  4 

109.4 

II  57.0 

no.  I 

II   13-5 

no.  8 

10  29.  9 

III.  5 

9  46.4 

112.  2 

30 

20 

14  23.  3 

III.  2 

13  39.  5 

112.  0 

12  55-  5 

112.  7 

12  II.  4 

113- 4 

II  27.3 

114-  0 

20 

.        10 

16  04.  8 

113.  I 

15  20.  5 

113.8 

14  36.  0 

114.  5 

13  51-4 

"5-2 

13  06.  6 

115- 9 

10 

4    00 

17  45-  0 

115.  I 

17  00.  I 

115.8 

16  15.0 

116.  4 

15  29.9 

117.  I 

14  44.  6 

117.  8 

4    00 

3    50 

19  23.  6 

117.1 

18  38.  0 

117.  8 

17  52.4 

118.  4 

17  06.  6 

119.  I 

16  20.  8 

119.  8 

3    50 

40 

21  00.  4 

119.  I 

20  14.  3 

119.  8 

19  28.  0 

120.  4 

18  41.6 

121.  I 

17  55.  I 

121.  8 

40 

30 

22  35.  2 

121.  I 

21  48.  5 

121.  8 

21  01.  5 

122.  5 

20  14.  5 

123-  I 

19.  27.  2 

123.8 

30 

20 

24  08.  I 

123  2 

23  20.  7 

123-9 

22  33.  0 

124.  6 

21  45.  2 

125.  2 

20  57.  3 

125-9 

20 

10 

25  38.  8 

125.4 

24  50-  5 

126.  I 

24  02.  2 

126.8 

23  13.6 

127.4 

22  25.0 

128.0 

10 

3    00 

27  06.  8 

127.7 

26  17.9 

128.3 

25  28.  8 

129.  0 

24  39-  S 

129.  6 

23  50.  I 

130.  2 

3    00 

2    50 

28  32.  2 

130.0 

27  42.  5 

130.  6 

26  52.  6 

^3^-3 

26  02.  5 

131- 9 

25  12.4 

132.5 

2    50 

40 

29  54-8 

132.4 

29  04.  3 

133.0 

28  13.6 

133.6 

27  22.  8 

134.  2 

26  31.8 

134.8 

40 

30 

31   14.  2 

134.8 

30  22.  9 

135.  4 

29  3^-3 

136.0 

28  39.  8 

136.6 

27  48.  I 

137.2 

30 

20 

32  30.3 

137.4 

31  38.  2 

138.0 

30  45-  8 

138.5 

29  53-  4 

139-  I 

29  00.  8 

139.6 

20 

10 

33  42.8 

140.  0 

32  49.  8 

140.  6 

31  56.6 

141.  I 

31  03.  5 

141.  6 

30  10.  I 

142.  I 

10 

2    00 

34  51-4 

142.  6 

33  57-6 

143.2 

33  03.  7 

143-  7 

32  09.  6 

144-2 

31   15-5 

144.  7 

2    00 

1    50 

35  55-9 

145.4 

35  01.2 

145-9 

34  06.  5 

146.4 

33  II- 7 

146.9 

32  16.  7 

147-4 

1    50 

40 

36  56.  0 

148.  2 

36  00.  6 

148.7 

35  05-  I 

149-  2 

34  09.  4 

149-6 

33  13-7 

150.  I 

40 

30 

37  51-3 

151.  I 

36  55-2 

151.  6 

35  58.9 

152.  0 

35  02.6 

152.4 

34  06.  2 

152.8 

30 

20 

38  41.  8 

154.  I 

37  45- 0 

154.5 

36  48.  0 

154-9 

35  50.9 

155-3 

34  53.  8 

155-7 

20 

10 

39  27.0 

157-2 

38  29.  5 

157-5 

37  31-9 

157-9 

36  34-  2 

158.  2 

35  36.  4 

158.6 

10 

1    00 

40  06.  9 

160.3 

39  08.  7 

160.  6 

38  10.  5 

160.  9 

37  12-  2 

161.  2 

36  13-9 

161.  5 

1    00 

0    50 

40  40.  9 

163.5 

39  42.  2 

163.8 

38  43-  5 

164.  0 

37  44-  7 

164.3 

36  45-  9 

164.5 

0    50 

40 

41  09.  I 

166.7 

40  10.  0 

167.  0 

39  10-  8 

167.  2 

38  II.  6 

167.4 

37  12.4 

167.6 

40 

30 

41  31.  2 

170.  0 

40  31.  8 

170.  2 

39  32-  2 

170.3 

38  32-7 

170.5 

37  33-  I 

170.  6 

30 

20 

41  47-3 

173.3 

40  47-  5 

173.  4 

39  47-  6 

173-  5 

38  47-  8 

173-7 

37  48.  0 

173-7 

20 

10 

41   56.8 

176.6 

40  56.  8    176.  7 

39  56.  8 

176.  7 

38  57- 0 

176.8 

37  57-0 

176.8 

10 

0     00 

42     0.  0 

180.  0 

41     0.  0    180.  0 

40     0.  0 

180.  0 

39     0.  0 

rSo.  0 

38     0.  0 

180.  0 

0     00 

In  North  declination,  -when  the  star  is  risinc  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

13° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

j 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m.  1 

i 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

30 

O    22.  9 

104.  I 

5 

30 

10 

2  o8.  8 

105.8 

I  26.8 

106.  5 

0  44-9 

107.  2 

0  02.  9 

107.9 

10 

5 

00 

3  53-9 

107  6 

3  II- 5 

108.3 

2   29.  I 

109.  0 

I  46.7 

109.7 

I  04.  2 

no.  4 

5 

00 

4 

50 

5  38- o 

109.3 

4  55-1 

no.  0 

4  12.3 

no.  7 

3  29.4 

III.  4 

2  46.4 

112.  I 

4 

50 

40 

7  20.9 

III.  I 

6  37-7 

III. 8 

5  54-3 

112.  5 

5  10.9 

113.  I 

4  27.4 

113- 9 

40 

30 

9  02.  7 

112.  9 

8  18.9 

113.  6 

7  35-0 

114- 3 

6  51.  I 

114.  9 

6  07.  0 

115.  6 

30 

20 

10  43-  0 

114.  7 

9  58-7 

115- 4 

9  14-3 

116.  I 

8  29.8 

116.  8 

7  45-2 

117.  4 

30 

10 

12  22.  0 

116.  6 

II  37.0 

117-3 

10  52.  I 

117.  9 

10  06.  9 

118.  6 

9  21.7 

119- 3 

10 

4 

00 

13  59-  2 

118.  5 

13  13-  7 

119.  2 

12  28.  I 

119.  8 

II  42.4 

120.  5 

10  56.  6 

121.  2 

4 

00 

3 

50 

15  34-7 

120.  4 

14  48.  6 

121.  I 

14  02.  4 

121.  7 

13   16.0 

122.  4 

12  29. 5 

123.  I 

3 

50 

40 

17  08.4 

122.  4 

16  21.  6 

123.  I 

15  34-  6 

123-7 

14  47.6    124.4 

14  00.  4 

125.0 

40 

30 

18  39.9 

124.4 

17  52-4 

125- I 

17  04.  8 

125-7 

16  17.  I    126.  4 

15  29-  I 

127.  0 

30 

20 

20  09.  2 

126.5 

19  21.  0 

127.  2 

18  32.6 

127.8 

17  44.  2 

128.4 

16  55-6 

129.  0 

30 

10 

21  36.  2 

128.7 

20  47.  2 

129.3 

19  58.  2 

129.9 

19  08.  9 

130.5 

18  19.7 

131.  I 

10 

3 

00 

23  00.  6 

130.9 

22  10.8 

131-5 

21  20.9 

132.0 

20  31.  0 

132.6 

19  40.  9 

133-2 

3 

00 

3 

50 

24  22.  0 

^33-^ 

23  31-5 

133-7 

22  41.  0 

134.2 

21  50.  2 

134.8 

20  59.  4 

135-4 

2 

50 

40 

25  40-  7 

135-4 

24  49-4 

136.0 

23  58.0 

136.5 

23  06.5  1137.  I 

22  14.9 

137-6 

40 

30 

26  56.  I 

137-  8 

26  04.  I 

138.3 

25  II.  8 

138.8 

24  19.6    139.4 

23  27.2 

139-9 

30 

20 

28  08.  I 

140.  2 

27   15-3 

140.  7 

26  22.  3 

141.  2 

25  29.3  '141.  8 

24  36.  I 

142.3 

30 

10 

29  16.  4 

142.7 

28  22.  9 

143-  2 

27  29.  2 

143-7 

26  35.4  I144.  2 

25  41-4 

144-  7 

10 

2 

00 

30  21.  2 

145-2 

29  26.  7 

145-7 

28  32.3 

146.  2 

27  37-7    146.6 

26  42.  9 

147-  I 

3 

00 

1 

50 

31  21.7 

147-8 

30  26.  5 

148.3 

29  31-3 

148.8 

28  35-9 

149.2 

27  40.  5 

149.6 

1 

50 

40 

32  17.9 

150-5 

31  22.  I 

150.9 

30  26.  I 

151-4 

29  30.  0 

151. 8 

28  33-9 

152.  2 

40 

30 

33  09-  7 

153-2 

32   13-  I 

153-6 

31  16-4 

154.  0 

30  19.  8 

154-4 

29  22.  9 

154.8 

30 

20 

33  56-  6 

156.0 

32  59-4 

156.4 

32  02.  I 

156.8 

31  04-  7 

157.  I 

30  07.  3 

157.4 

30 

10 

34  38.  7 

158.9 

33  40.  7 

159.2 

32  43-0 

159-5 

31  44-9 

159.8 

30  47-  0 

160.  I 

10 

1 

00 

35  15-5 

161.  8 

34  17-  I 

162.  I 

33  i8-7 

162.  4 

32  20.  3 

162.6 

31  21.8 

162.  9 

1 

00 

0 

50 

35  47-  I 

164.8 

34  48.  2 

165.  0 

33  49-  3 

165-3 

32  50-4 

165-5 

31  51-5 

165.  7 

0 

50 

40 

36  13-  I 

167.8 

35   13- 9 

168.0 

34  14-  6 

168.2 

33  15-3 

168.3 

32  15-9 

168.  5 

40 

30 

36  33-6 

170.8 

35  34- 0 

170.9 

34  34-  4 

171.  I 

33  34-  8 

171.  2 

32  35-1 

171-3 

30 

20 

36  48.  2 

173-  8 

35  48.4 

173-9 

34  48.  6 

174.0 

33  48.  8 

174.  I 

32  48.9 

174.2 

20 

10 

36  57-  I 

176.9 

35  57-1 

177.0 

34  57-2 

177.0 

33  57-  2 

177.  I 

32  57-2 

177.  I 

10 

0 

00 

37    o-o 

180.  0 

36     0. 0 

180.  0 

35    0-0 

180.  0 

34     0.0 

180.  0 

^^     0.  0    180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabujiated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabuJated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East" 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  decilination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabuJated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settiniL;  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6    30 

0  12.8 

79.0 

0  54.8 

78.4 

6 

30 

20 

0  35-3 

82.2 

I  17.  2 

81.5 

I  59.0 

80.8 

2  40.8 

80.  I 

20 

W 

I  40.8 

84.7 

2  22.  4 

83-9 

3  04-1 

83.2 

3  45-8 

82.5 

4  27.4 

81.8 

10 

6    00 

3  28.3 

86.4 

4  09.9 

85-7 

4  51-4 

85.0 

5  32.9 

84.2 

6  14.4 

83-5 

6 

00 

5    50 

5  16.0 

88.1 

5  57-6 

87.4 

6  39.0 

86.7 

7  20.5 

85-9 

8  01.8 

85.2 

5 

50 

40 

7  03-9 

89.9 

7  45-4 

89.  I 

8  26.8 

88.4 

9  08.  I 

87-7 

9  49-3 

86.9 

40 

30 

851.8 

91.  6 

9  33-4 

90.8 

10  14.  6 

90.  I 

10  56.  0 

89-4 

II  37.2 

88.6 

30 

30 

10  39.  6 

93-4 

II  21.  I 

92.  6 

12  02.  6 

91.9 

12  43.9 

91.  I 

13  25.  I 

90.4 

20 

10 

12  27.  2 

95-1 

13  08.9 

94.4 

13  50-4 

93-6 

14  31.8 

92.9 

15  13-  I 

92.  I 

10 

5    00 

14  14.  6 

96.9 

14  56-  3 

96.  2 

15  38.0 

95-4 

16  19.  4 

94-7 

17  00.  7 

93-9 

5 

00 

1    50 

16  01.  4 

98.7 

16  43.  4 

98.0 

17  25.2 

97-2 

18  06.  8 

96-4 

18  48.  2 

95-7 

4 

50 

10 

17  47-8 

100.  6 

18  30.  0 

99-8 

19  12.  0 

99.0 

19  53-8 

98.2 

20  35.4 

97-5 

40 

30 

19  33-  6 

102.  4 

20  16.  0 

loi.  6 

20  58.  3 

100.  9 

21  40.  4 

100.  I 

22  22. 2 

99-3 

30 

20 

21  18.6 

104.3 

22  01.  3 

103-5 

22  43-9 

102.8 

23  26.  2 

102.  0 

24  08.  3 

lOI.  2 

20 

10 

23  02.  6 

106.  2 

23  45-8 

105.4 

24  28.  7 

104.7 

25  11-3 

103.9 

25  53-8 

103.  I 

10 

4    00 

24  45.  8 

108.2 

25  29.3 

107.4 

26  12.  6 

106.  7 

26  55.6 

105.9 

27  38.4 

105. 1 

4 

00 

3    50 

26  27.  6 

no.  2 

27  II.  6 

109.4 

27  55-5 

108.  7 

28  38.  8 

107.9 

29  22.  I 

107.  I 

3 

50 

40 

28  08.  2 

112.  3 

28  52.  7 

III.  5 

29  37-0 

no.  8 

30  21.  0 

no.  0 

31  04.  7 

109.  2 

40 

30 

29  47.  2 

114.  4 

30  32.  4 

113.  6 

31  17.2 

112.  9 

32  01.  6 

112.  I 

32  45-  9 

111.3 

30 

30 

31  24.6 

116.  6 

32   10.3 

115.  8 

32  55-  7 

115.  I 

33  40.  8 

114.3 

34  25.  6 

113- 5 

20 

10 

33  00-2 

118.  9 

33  46.  5 

118.  I 

34  32-  6 

117.  4 

35  18.2 

116.  6 

36  03.  8 

115.  8 

10 

3    00 

34  33-  6 

121.  2 

35  20.  6 

120.  4 

36  07.  4 

119.  7 

36  53-  8 

118.  9 

37  39-9 

118.  I 

3 

00 

S    50 

36  04.  7 

123.6 

36  52-4 

122.  9 

37  40.  0 

122.  I 

38  27.  I 

121. 3 

39  14-  I 

120.  5 

2 

50 

40 

37  33-2 

126.  I 

38  21.8 

125.4 

39  10.  I 

124.  6 

39  58.  I 

123.8 

40  45-  8 

123.0 

40 

30 

38  58. 8 

128.  7 

39  48.  3 

128.0 

40  37-  5 

127.  2 

41  26.  4 

126.  5 

42  14.9 

125-  7 

30 

20 

40  21.  5 

131-4 

41  II.  8 

130-7 

42  01.  8 

130.0 

42  51-  5 

129.  2 

43  40.9 

128.4 

20 

10 

41  40.  6 

134.2 

42  31-8 

133-6 

43  22.  7 

132.9 

44  13-4 

132.  I 

45  03.9 

^3^-3 

10 

3    00 

42  56.0 

137- I 

43  48.  I 

136- 5 

44  40.  0 

135-8 

45  31-6 

135-0 

46  23.  0 

134-3 

3 

00 

1    50 

44  07.  I 

140.  2 

45  00-3 

139.6 

45  53-2 

138.9 

46  45.  8 

138.  I 

47  38.  2 

137-4 

1 

50 

40 

45  14-  I 

143-3 

46  08.  2 

142.  7 

47  02. 0 

142.  0 

47  55-6 

141.  4 

48  48.  9 

140.7 

40 

30 

46  16.  I 

146.5 

47  II-  I 

146.  0 

48  05.  9 

145.  4 

49  00.5 

144-8 

49  54-  9 

144.  I 

30 

20 

47  13-0 

149.9 

48  08.  9 

149.4 

49  04.  6 

148.8 

50  00.  I 

148.  2 

50  55-4 

147.6 

20 

10 

48  04.  2 

153-4 

49  01.  I 

152.9 

49  57-6 

152-4 

50  54-  0 

151.  8 

51  50-3 

151- 3 

10 

1    00 

48  49.  7 

156.9 

49  47-  2 

156- 5 

50  44.6 

156.  I 

51  41-9 

155-6 

52  39-  I 

155- I 

1 

00 

0    50 

49  28.  8 

160.  6 

50  27.  0 

160.  2 

51  25.0 

159.8 

52  23.  I 

159-4 

53  21.0 

159.0 

0 

50 

40 

50  01.  2 

164.4 

51  00.  0 

164.  I 

51  58.8 

163.8 

52  57-5 

163.4 

53  56.2 

163.  I 

40 

30 

50  26.  6 

168.2 

51  26.  I 

168.0 

52  25.4 

167.7 

53  24-  7 

167.4 

54  23.  9 

167.  2 

30 

20 

50  45-  2 

172.  I 

51  44-9 

172.  0 

52  44.6 

171.  8 

53  44-2 

171.  6 

54  43-  9 

171.  4 

20 

10 

50  56.  2 

176.  I 

51  56-2 

176.  0 

52  56.1 

175-9 

53  56-0 

175-8 

54  56-0 

175-7 

10 

0    00 

51     0.0 

180.  0 

52     0. 0 

180.  0 

53     0.0 

180.  0 

54     o-  0 

180.  0 

55     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risine  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulates!  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

O             / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    50 

0  15-  7 

72.  I 

0  59-0 

71-3 

6    50 

40 

0  34.2 

75-2 

I  16.  5 

745 

I  58.8 

73-8 

2  41.  2 

73- I- 

40 

30 

I  36.9 

77.6 

2  18.9 

76.9 

3  00.9 

76.  2 

3  42-9 

75-5 

4  24.8 

74.8 

30 

SO 

3  22.6 

79-4 

4  04.4 

78.6 

4  46.  I 

77-9 

5  27.8 

77.2 

6  09.  4 

76.5 

20 

10 

5  08.9 

81.  I 

5  50-4 

80.3 

6  31.9 

79.6 

7  13- I 

78.9 

7  54  7 

78.1 

10 

6    00 

6  55-7 

82.8 

7  37-1 

82.0 

8  18.3 

81.3 

8  59-4 

80.6 

9  40.5 

79.8 

6     00 

5    50 

8  43.0 

845 

9  24.  I 

83-7 

10  05.  2 

83.0 

10  46.  I 

82.3 

II  27.  0 

81.5 

5    50 

40 

10  30-  5 

86.2 

II  II.  5 

85-4 

II  52-4 

84.7 

12  33-  2 

84.0 

13  13- 9 

83.2 

40 

30 

12  18.  2 

87.9 

12  59.2 

87.2 

13  39-  9 

86.4 

14  20.  7 

85-7 

15  01.  I 

84.9 

30 

20 

14  06.  I 

89.6 

14  47-  I 

88.9 

15  27.8 

88.  I 

16  08.  4 

87-4 

16  48.  8 

86.6 

20 

10 

15  54- 0 

91-3 

16  35.0 

90.  6 

17  15-6 

89.8 

17  56.2 

89.  I 

18  36.  6 

88.3 

10 

5    00 

17  41.9 

93-1 

18  22.8 

92.4 

19  03.  6 

91.  6 

19  44.  I 

90.8 

20  24.  5 

90.0 

5    00 

4     50 

19  29.  5 

94  9 

20  10.  5 

94.  2 

20  51.4 

93-4 

21  32.  0 

92.  6 

22  12.  4 

91.8 

4    50 

40 

21  16.8 

96.  7 

21  58.0 

96.  0 

22  38.  9 

95-2 

23  19.  6 

94  4 

24  00.  I 

93-6 

40 

30 

23  03-  7 

98.5 

23  45-  2 

97-8 

24  26.  2 

97- 0 

25  07.  I 

96.  2 

25  47-8 

95-4 

30 

20 

24  50.  I 

100.  4 

25  31-8 

99.6 

26  13.  I 

98.8 

26  54.  2 

98.0 

27  35- 0 

97.2 

20 

10 

26  35-9 

102.3 

27  17.9 

loi.  5 

27  59-4 

100.  7 

28  40.  8 

99.9 

29  21.  8 

99-1 

10 

4     00 

28  20.  9 

104.3 

29  03.  2 

103-5 

29  45.  I 

102.  7 

30  26.  7 

loi.  8 

31  08.  0 

lOI.  0 

4    00 

3    50 

30  05.0 

106.  3 

30  47-  7 

105.5 

31  29.9 

104.  7 

32  11-9 

103.8 

32  53-6 

103.0 

3    50 

40 

31  48.0 

108.  4 

32  31-1 

107-5 

33  13-8 

106.  7 

33  56.2 

105.  8 

34  38.  3 

105.  0 

40 

30 

33  29-  7 

no.  5 

34  13-4 

109.  6 

34  56.  6 

108.8 

35  39-  5 

107.9 

36  21.9 

107.  I 

30 

20 

35  lo-  I 

112.  7 

35  542 

III. 8 

36  38.  0 

III.  0 

37  21.4 

no.  I 

38  04.  5 

109.  2 

20 

10 

36  48.  8 

115.  0 

37  33-  7 

114.  I 

38  18.0 

113- 3 

39  02.0 

112.  4 

39  45-8 

III.  5 

10 

3    00 

38  25.8 

"7-3 

39  II- 2 

116.  4 

39  56.3 

115.  6 

40  41.  0 

114  7 

41  25.3 

113.  8 

3    00 

2    50 

40  00.  6 

119.  7 

40  46.  9 

118.  9 

41  32-  5 

118.  0 

42  18.  5 

117.  I 

43  03.0 

116.  2 

2    50 

40 

41  33-2 

122.  2 

42  20.  2 

121.  4 

43  06.  8 

120.  5 

43  53- 0 

119.  7 

44  38-8 

118.  8 

40 

30 

43  03- 0 

124.9 

43  50.9 

124.  I 

44  38.4 

123.  2 

45  25.4 

122.3 

46  12.  2 

121.  4 

30 

20 

44  30-1 

117.  6 

45  18.9 

126.8 

46  07.  3 

126.  0 

46  55-3 

125.  I 

47  42.9 

124.  2 

20 

10 

45  53-9 

130-5 

46  43.  6 

129.7 

47  33-  0 

128.9 

48  21.  9 

128.0 

49  10.  6 

127.  2 

10 

2    00 

47  140 

133-5 

48  04.  8 

132.7 

48  55-  2 

131-9 

49  45-  2 

131.  I 

50  34.  9 

130.2 

2     00 

1    60 

48  30.  2 

136.7 

49  22.  0 

135-9 

50  13-4 

135-  I 

51  04.  6 

1343 

51  55-  I 

133-4 

1     50 

40 

49  42.  0 

140.  0 

50  34-  9 

139-  2 

51  27.4 

138.4 

52  19.  6 

137-6 

53  II-  5 

136.8 

40 

30 

50  49.  0 

143-4 

51  42.8 

142.  7 

52  36.  3 

142.  0 

53  29.  7 

141.  2 

54  22.8 

140.4 

30 

20 

51  50-6 

147.0 

52  45-  5 

146.3 

53  40.  2 

145.6 

54  34.  6 

144.9 

55  28.  8 

144.2 

20 

10 

52  46.4 

150-7 

53  42.4 

150.  I 

54  38.  I 

149-5 

55  33-7 

148.8 

56  29.  0 

148.  I 

10 

1    00 

53  36-  I 

154.6 

54  33-  0 

154.0 

55  29.  7 

153-5 

56  26.  3 

152.9 

57  22.6 

152.2 

1    00 

0    50 

54  18.  9 

158.6 

55  16.7 

158.  I 

56  14.  2 

157-  5 

57  II- 9 

157-  0 

58  09.  8 

156.  5 

0    50 

40 

54  54-  8 

162.  7 

55  53-3 

162.  2 

56  51-8 

161.  7 

57  50.  I 

161.  4 

58  48.  4 

161.  0 

40 

30 

55  23.0 

166.  9 

56  22.  2 

166.6 

57  21.2 

166.  2 

58  21.0 

165.  9 

59  19-  2 

165.6 

30 

20 

55  43-  S 

171- 3 

56  43-  I 

171.  0 

57  42-  7 

170.8 

58  42.  3 

170.6 

59  41-  8 

170.3 

20 

10 

55  55-9 

175-6 

56  55-  7 

175-5 

57  55-  5 

175-4 

58  55-  5 

175-3 

59  55-4 

175-2 

10 

0    00 

56    0.  0   180.  0 

57     0.0 

180.  0 

58    0. 0 

180.  0 

59     0. 0 

180.  0 

60    0. 0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settins;  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  risiuR  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour   1 
Angle.  1 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

7    10 

0  30.8 

65.1 

I  14-4 

64.4 

7 

10 

7     00 

0  43.0 

68.2 

I  26.  2 

67.5 

2  09.3 

66.8 

2  52.4 

66.  I 

7 

00 

6     50 

I  41.  I 

70.  6 

2  23.8 

70.  0 

3  06.7 

69.  2 

3  49-  I 

68.5 

4  31-  7 

67.8 

6 

50 

40 

3  23.5 

72-3 

4  05-7 

71.  6 

4  47-9 

70.9 

5  30-  I 

70.  2 

6  12.  2 

69-  5 

40 

30 

5  06.7 

74.0 

5  48.6 

73-3 

6  30-3 

72.  6 

7  12.  I 

71.9 

7  53-7 

71.2 

30 

20 

6  50.9 

75-7 

7  32-4 

75-0 

8  13- 8 

74-3 

8  55-1 

73-6 

9  36-4 

72.8 

20 

10 

8  35-9 

77-4 

9  17-0 

76.7 

9  58-0 

75  9 

10  39.  I 

75-2 

II  20.  0 

74-5 

10 

6     00 

10  21.  5 

79.1 

II  02.  3 

78.4 

II  43.  I 

77-6 

12  23.8 

76.9 

13  04-  3 

76.  I 

6 

00 

5     50 

12  07.  8 

80.8 

12  48.  3 

80.0 

13  28.  7 

79.2 

14  09.  I 

78.5 

14  49-  3 

77-7 

5 

50 

40 

13  54-4 

82.4 

14  34.  8 

81.7 

15  15-1 

80.9 

15  55-2 

80.  I 

16-  35-  I 

79-3 

40 

30 

15  41.6 

84.  I 

16  21.  8 

83-3 

17  01.  8 

82.6 

17  41-8 

81.8 

18  21.  4 

81.0 

30 

20 

17  29.  I 

85.8 

18  09.  2 

85.0 

18  49.  I 

84.2 

19  28.  8 

83-5 

20  08.  3 

82.7 

20 

10 

19  16.  8 

87-5 

19  56.  8 

86.7 

20  36.  6 

85-9 

21  16.  I 

85.1 

21  55-4 

84-3 

10 

5    00 

21  04.  6 

89.2 

21  44-  5 

88.4 

22  24.  2 

87.6 

23  03.  7 

86.8 

23  43- 0 

86.0 

5 

00 

4     50 

22  52.  6 

91.  0 

23  32-4 

90.  I 

24  12.  I 

89-3 

24  51-  7 

88.5 

25  30-  7 

87.7 

4 

50 

40 

24  40.  4 

92.7 

25  20.  3 

91.9 

26  00.  0 

91.  I 

26  39.  4 

90.  2 

27  18.  5 

89.4 

40 

30 

26  28.  I 

94-5 

27  08.  I 

93-7 

27  47-  8 

92.  8 

28  27.  2 

92.  0 

29  06.  4 

91.  I 

30 

20 

28  IS-  5 

96- 3 

28  55-  7 

95-5 

29  35-6 

94-  6 

30  15-  I 

93-8 

30  54-  3 

92.9 

20 

10 

30  02.  5 

98.2 

30  42.  7 

97-4 

31  22.9 

96.5 

32  02.  6 

95-6 

32  41.8 

94-7 

10 

4    00 

31  49.0 

100.  I 

32  29.  6 

99-3 

33  09.  9 

98-4 

33  49-  7 

97-5 

34  29.  2 

96.6 

4 

00 

3    50 

33  35-  0 

102.  I 

34  15-8 

lOI.  2 

34  56-  3 

100.3 

35  36-  6 

99.4 

36  16.  2 

98-5 

3 

50 

40 

35  20.  0 

104.  I 

36  01.3 

103.  2 

36  42.  2 

102.3 

37  22.7 

lOI.  4 

38  02.  7 

100.  4 

40 

30 

37  04.  9 

106.  2 

37  45-9 

105-3 

38  27.  2  1104.  4 

39  08.  I 

103.4 

39  48.  4 

102.5 

30 

20 

38  47-  2 

108.3 

39  29-  4 

107.4 

40  II.  2 

106.  5 

40  52-  5 

105-5 

41  33-4 

104.  6 

20 

10 

40  29.  0 

no.  6 

41  II-  7 

109.  6 

41  53-9 

108.  7 

42  35-9 

107.  7 

43   17-2 

106.  7 

10 

3    00 

42  09.  2 

112.  9 

42  52.  6 

III.  9 

43  35-  5 

III.  0 

44  18.  0 

no.  0 

45  00.  0 

109.  0 

3 

00 

2    50 

43  47-  7 

115- 3 

44  31-8 

114.  4 

45  15-  5 

113-4 

45  58-  6 

112.  4 

46  41.  2 

III.  4 

2 

50 

40 

45  24-  2 

117.  8 

46  09.  I 

116.  9 

46  53-  5 

"5-9 

47  37-4 

114.  9 

48  20.  8 

"3-9 

40 

30 

46  58.  4 

120.  5 

47  44-  I 

119.  6 

48  29.  4 

118.  6 

49  14-  2 

117.  6 

49  58-4 

116.  6 

30 

20 

48  30.  I 

123-3 

49  16.  8 

122.3 

50  03.  0 

121. 3 

50  48.  7 

120.3 

51  33-9 

119-3 

20 

10 

49  58-  7 

126.  2 

50  46-  5 

125-3 

51  33-8 

124-3 

52  20.  5 

123-3 

53  06.  6 

122.  2 

10 

2     00 

51  24.  2 

129.3 

52  12.  9 

128.3 

53  01.  2 

127-3 

53  49-  I 

126.3 

54  36-  4 

125-3 

2 

00 

1     50 

52  45-  8 

^32-5 

53  35-  6 

131-6 

54  25.  0 

130.6 

55  14-  I 

129.6 

56  02.  6 

128.6 

1 

50 

40 

54  03-  0 

136.  0 

54  54-  I 

135- I 

55  44-8 

134-  I 

56  35-  I 

^33-  I 

57  24-9 

132-  I 

40 

30 

55  15-  7 

139.6 

56  07.  8 

138.8 

56  59-  7 

137-8 

57  51-4 

136.8 

58  42-  5 

135-8 

30 

20 

56  22.  8 

143-4 

57  16.3 

142.  6 

58  09.  6 

141.  7 

59  02.  5 

140.  8 

59  55-  I 

139-9 

20 

10 

57  24-  2 

147.4 

58  18.9 

146.7 

59  13-4 

145-9 

60  07.  5 

145-0 

61  01.  4 

144.  I 

10 

1     00 

58  18.9 

151.  6 

59  14-8 

150-9 

60  10.  5 

150.2 

61  06.  I 

149.4 

62  01.  3 

148.6 

1 

00 

0     50 

59  06.  5 

156.0 

60  03.  5 

155-4 

61  00.  5 

154-8 

61  57-2 

154-  I 

62  53-7 

153-3 

0 

50 

40 

59  46  6 

160.5 

60  44.  6 

160.  0 

61  42.  6 

159-5 

62  40.  4 

158.9 

63  38-  I 

158-3 

40 

30 

6q  18.  5 

165-3 

61  17.  2 

164.9 

62   16.  0 

164.  4 

63   14-  9 

163.9 

64  13-  2 

163-  5 

30 

20 

60  41.  3 

170.  I 

61  40.  8 

169.8 

62  40.  3 

169.  5 

63  39-  7 

169.2 

64  39-  I 

168.9 

20 

10 

60  55.  4 

175-0 

61  55-  I 

174.9 

62  55.0 

174-  7 

63  54-9 

174-5 

64  54-  7 

174.4 

10 

0     00 

61     0. 0 

180.  0 

62     0. 0 

180.  0 

63     0.0 

180.  0 

64     0.  0 

180.  0 

65     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risinc  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  U'cst  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

7 

10 

0  16.  5 

55-9 

7 

40 

30 

0  17.  I 

59-  0 

I  02.  0 

58.3 

I  46.9 

57-6 

30 

20 

O    22.  O 

62.  0 

I  06.  I 

61.3 

I  50.2 

60.  7 

2  34-3 

60.  0 

3  18.4 

59-3 

20 

10 

I    58.0 

63-7 

2  41-  7 

63.0 

3  25.  2 

62.3 

4  08.7 

61.6 

4  52-4 

60.  9 

10 

7 

00 

3  35-5 

65-4 

4  18.6 

64-  7 

5  01-6 

64.  0 

5  44- S 

63-3 

6  27.4 

62.6 

7 

00 

6 

30 

5  14-  2 

67.1 

5  56.8 

66.4 

6  39.2 

6S-7 

7  21.  6 

65.0 

8  04.  I 

64.  2 

6 

50 

40 

6  54-2 

68.8 

7  36-2 

68.  I 

8  18.  I 

67.4 

9  00.  0 

66.6 

9  41-  7 

65-9 

40 

30 

8  35-3 

70.4 

9  17-0 

69.  7 

9  58.3 

69.  0 

10  39-  7 

68.3 

II  21.  0 

67-5 

30 

20 

10  17.  5 

72.  I 

10  58.  6 

71-3 

II  39-5 

70.  6 

12  20.  4 

69.9 

13  01.  I 

69.  I 

20 

10 

12  00.  7 

73-7 

12  41.  3 

72.9 

13  21.  7 

72.2 

14  02.  2 

71-4 

14  42.  5 

70.7 

10 

6 

00 

13  44-7 

75-3 

14  24.  7 

74-6 

15  05-0 

73-8 

15  45-0 

73-0 

16  24.  7 

72.  2 

6 

00 

5 

50 

15  29-4 

76.9 

16  09.  3 

76.  2 

16  49.  0 

75-4 

17  28.  7 

74-6 

18  08.  0 

73-8 

5 

50 

40 

17  14.9 

78.6 

17  54-5 

77.8 

18  33-9 

77.0 

19  13-0 

76.2 

19  52.0 

75-4 

40 

30 

19  00.  8 

80.2 

19  40.  2 

79-4 

20  19.  2 

78.6 

20  58.  I 

77-8 

21  36.8 

76.9 

30 

20 

20  47-  5 

81.8 

21  26.  5 

81.0 

22  05.  4 

80.  2 

22  43-9 

79-4 

23  22.  2 

78-5 

20 

10 

22  34-  5 

83-5 

23   ^3-3 

82.7 

23  52-0 

81.8 

24  30-  2 

81.0 

25  08.  2 

80.  ji 

10 

5 

00 

24  21.9 

85.2 

25  00.  6 

84.3 

25  38-  9 

83-5 

26  17.  I 

82.6 

26  54.  8 

81.8. 

5 

00 

i 

50 

26  09.  3 

86.8 

26  48.  I 

86.0 

27  26.  2 

85.1 

28  04.  2 

84.  2 

28  41.7 

83-4 

4 

50 

40 

27  57-3 

88.  5 

28  35-8 

87.7 

29  13-9 

86.8 

29  51-7 

85-9 

30  29.  I 

85.0 

40 

30 

29  45-  2 

90.  2 

30  23.6 

89-4 

31  01.7 

88.5 

31  39-4 

87-5 

32  16.  7 

86.6 

30 

20 

31  35-  I 

92.  0 

32  II- 5 

91.  I 

32  49.  6 

90.  2 

33  27-3 

89.2 

34  04.  5 

88.3 

20 

10 

33  20.  7 

93-8 

33  59-3 

92.9 

34  37-4 

91.9 

35  15-1 

91.  0 

35  52-3 

90.  0 

10 

4 
3 

00 
50 

35  08.  3 

36  55-6 

95-6 

97-5 

35  46-  9 
37  34-  4 

94-7 
96.6 

36  25.  2 
38  12.  7 

93-7 
95-6 

37  03-  0 

38  50.  6 

92.8 
94.6 

^49- ^) 

91.8 
93-6 

4 
3 

00 
50 

39  28.  I 

40 

38  42.  3 

99-5 

39  21.4 

98-5 

40  00.  0 

97-5 

40  38.  I 

96- 5 

41   15-6 

95-5 

40 

30 

40  28.  3 

lOI.  5 

41  07.  7 

100.  5 

41  46.  7 

99-5 

42  25.  0 

98.4 

43  02.  8 

97-4 

30 

20 

42  13-  7 

103.6 

42  53-  5 

102.5 

43  32-8 

loi.  5 

44  II-  5 

100.  4 

44  49-  6 

99-4 

20 

10 

43  58.0 

105.8 

44  38-3 

104.7 

45  18.0 

103.6 

45  57-  I 

102.  5 

46  36.  7 

loi.  4 

10     i 

3 

00 

45  41-4 

108.0 

46  22.  2 

106.  9 

47  02.  5 

105.8 

47  42.  2 

104.7 

48  21.  I 

103.6 

3 

00 

2 

50 

47  23.3 

no.  3 

48  04.  7 

109.3 

48  45-  5 

108.  2 

49  25-  9 

107.  0 

5°  OS-  3 

105-9 

2 

50 

40 

49  03-  6 

112.  8 

49  45-  8 

III.  7 

50  27.4 

no.  6 

51  08.  4 

109.4 

51  48.6 

108.3 

40 

30 

50  42.  I 

"5-  5 

51  25.1 

114.  4 

52  07.  5 

113.  2 

52  49-3 

112.  0 

53  30.  2 

no.  8 

20 

52   18.4 

118.  2 

53  02.  3 

117.  I 

53  45-  7 

115- 9 

54  28.  4 

114-  7 

55  10-2 

113- 5 

on 

20     ! 

10 

53  51-9 

121.  I 

54  37-  I 

120.  0 

55  21.6 

118.  9 

56  05.  2 

117.  6 

56  48-  I 

116.  4 

10    ; 

2 

00 

55  23.  I 

124.  2 

56  09.  2 

123.  I 

56  54-  8 

121.  9 

57  39-  6 

120.  7 

58  23.  6 

119-4 

2 

00    i 

1 

50 

56  5°-  5 

127-5 

57  37-9 

126.  4 

58  24.  6 

125.2 

59  lo-  6 

124.  0 

59  56-  I 

122.  7 

1 

50 

40 

58  14.  I 

131.  0 

59  02.  8 

129-9 

59  50-9 

128.  7 

60  38.  4 

127-5 

61  25.  I 

126.  2 

40 

30 

59  33-  2 

134.8 

60  23.  2 

133-7 

61  12.  6 

132-  5 

62  01.  5 

131-3 

62  50.  0 

130.  I 

30 

20 

60  47.  I 

138.8 

61  38.  6 

137-7 

62  29.  6 

136.6 

63  20.  2 

135-4 

64  10.  0 

134-2 

20 

10 

61  55- 0 

143.2 

62  48.  0 

142.  2 

63  40.  7 

141.  I 

64  32.  9 

140.  0 

65  24.4 

138.8 

10 

j 

1 

00 

62  56.  2 

147-7 

•63  50.8 

146.8 

64  45.  0 

145-8 

65  38-  9 

144.  7 

66  32.  2 

143.6 

1 

00     1 

0 

50 

63  50.0 

152-5 

64  46.  0 

151-7 

65  41.6 

150-9 

66  37.  0 

150.0 

67  32.  2 

148.9 

0 

50     ! 

40 

64  35-  6 

157-6 

65  32-  9 

156.9 

66  30.  0 

156.  2 

67  26.  9 

155-4 

68  23.  5 

154-5 

40 

30 

65  11-9 

r63  0 

66  10.  I 

162.  5 

67  08.  6 

161.  9 

68  06.  6 

161.  2 

59  04-  8 

160.  5 

30 

20 

65  38-  4 

168.5 

66  37.  7 

168.2 

67  36.  9 

167.8 

68  36.  I 

167-3 

59  35-  2 

166.8 

20 

10 

65  54-  5 

174.  2 

66  54.  2 

174.0 

67  54-  I 

173-  8 

68  54.  0 

173-6 

39  53-  9 

173-3 

10 

0 

00 

66    0.  0 

180.  0 

67     0. 0 

180.  0 

68     0.0 

180.  0 

69     0.  0 

180.  0 

70    0.  0 

180.  0 

0 

00 

In  North  decimation,  wheu  tl 

le  star  is  rising  or  Eas 

t  of  the  meridian,  the  tabulated  azimuths 

1  e  reckonec 

from  Nc 

)rth 

to  East; 

and  when  the  star  is  setting  or  W 

est  of  the  meridian,  t 

he  tabulated  azimuths  are  reckoned  from  ] 

\  orth  to  W« 

•St. 

In  South  declination,  when  tl 

le  star  is  rising  or  Eas 

t  of  the  meridian,  the  tabulated  azimuths 

a  e  reckoned 

from  So 

uth  to  East; 

and  when  the  star  is  setting  or  W 

est  of  the  meridian,  t 

le  tabulated  azimuths  are  reckoned  from  i 

5(  lUth  to  Wc 

St. 

i^y'jf- 

1 
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Hour 
Angle. 


h.  m. 


6 
5 


5 
4 


4 
3 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


3 
2 


2 
1 


0     00 


Alt. 


Az. 


oo.  o 

47-9 
35-6 
23.2 

10.  5 


8  57-4 

10  43-  8 
12  29.  6 

14  14-  6 

15  58.  7 
17  41-9 
19  24.  o 

21  04.  7 

22  44.  2 

24  22.  I 

25  58-2 

27  32.5 

29  04.  6 

30  34-  4 

32  01.  6 

33  26.4 

34  47-  9 

36  06.  2 

37  21.0 

38  32.  o 

39  38.  8 

40  41-3 

41  39.  o 

42  31-7 

43  19- o 

44  00.  9 

44  36-  7 

45  06.  4 
45  29.  7 
45  46.  5 


90. 
91. 
93 
95 
97 


98.8 

100.  6 
102.  4 
104.  2 
106.  I 
108.  o 
109,9 

III.  9 

"3-9 
116.  o 
118.  I 
120.  2 
122.  5 

124.  8 
127.  2 
129.  6 
132.  2 
134.8 
137-5 

140.3 
143-2 
146.  I 
149.2 
152-4 
155-6 

158.9 
162.  3 
165.8 
169.3 
172.8 


45  56-6   176.4 


Alt. 


o  / 


1  06.  2 

2  53-9 
4  41-4 
6  28.5 
8  15-2 


46    o.  o 


180.  o 


10  01.3 

11  46.  8 
13  31 

15  15 

16  58 
1839 


20  20.  o 

21  58.9 

23  3(>-3 

25  II.  8 

26  45.4 

28  16.8 

29  45-  9 

31  12-4 

32  36-4 

33  57- o 

35  14-5 

36  28.4 

37  38.  7 

38  44-7 

39  46.  3 

40  43.  2 

41  35-1 

42  21.  8 

43  02.9 

43  38-  I 

44  07.  3 
44  30-  2 
44  46.  7 
44  56-  7 


Az. 


45     0-0 


92-5 
94.2 

95-9 
97-7 
99-5 

01.3 
03.1 
04.9 
06.8 
08.  7 
10.  6 

12.  6 
14.  6 
16.6 
18.7 
20.  9 
23.2 

25-5 
27.9 

30-3 
32.8 

35-4 
38.1 


40. 

43- 

46. 

49. 

52.8 

56.0 


59-3 
62.6 
66.0 

69- 5 
73-0 
76.5 


Alt. 


o  / 


180.  O 


o  24.5 

2  12.  I 

3  59-4 
5  46.4 
7  32-9 

9  18.8 

11  03-9 

12  48.3 

14  31-7 

16  14.  I 

17  55-2 

19  35-1 

21  13-4 

22  50. 2 

24  25.  I 

25  58-  I 

27  28.  9 

28  57.2 

30  23.  o 

31  46. 1 

33  06.0 

34  22.  7 

35  35-8 


36  45- 1 

37  50-3 

38  51-  I 

39  47-  2 

40  38.  4 

41  24.3 


42  04.  9 

42  39-  5 

43  08.  2 
43  30.  7 
43  47-  o 
43  56-  8 


Az. 


44     o.  o 


93-2 

94-9 
96.6 

98.4 
100.  2 

02.  o 

03.8 

05.  6 

07-5 
09.4 

II.  3 


13- 
15- 
17- 
19. 
21. 


23.8 

26.  I 
28.5 

30-9 
33-4 
36.0 

38.7 


41, 

44. 

47' 
SO. 
S3 


56.4 

59-6 
62.  9 
66.2 
69.6 
73-1 
76-5 


Alt. 


o  / 


180.  o 


I  30-3 
3  17-5 

5  04- 2 

6  50.6 

8  36.1 
10  21.  o 

12  05.  o 

13  48.  I 

15  30-0 
17  10.  6 


42  56.8 


Az. 


28  08.  4 

29  33-4 

30  55-6 

32  14.8 

33  30-  6 

34  42.  9 

35  SI- 4 

36  55-  8 

37  55-8 

38  SI- 2 

39  41-6 

40  26.  8 


41  06.  8 

41  40.  8 

42  09.  I 
42  31.  2 
42  47 


43     0-0 


95-6 

97-3 

99-1 

100.  9 

102.  7 

104-5 
106.3 
108.  2 
no.  I 
112.  o 

114.  o 
116.  o 
118.  o 
120.  I 

122.  3 
124.5 

126.8 
129.  2 

131.  6 

134-  I 
136.6 

139-3 


Alt. 


142.  o 
144.8 

147-7 
150.6 

153   ' 


156-8 

159-9 
163.  2 
166.5 
169.8 
173.2 
176.6 


180.  o 


o  48.5 
2  35-4 
4  22.  o 

6  08.  I 

7  53-4 
9  38-0 

II  21.  6 

13  04.  2 

14  45-  8 
16  26.  o 

18  04.8 

19  42.  I 

21  17.  6 

22  51.3 

24  22.  9 

25  52.3 

27  19-3 

28  43-  S 

30  05.  o 

31  23-3 

32  38.4 

33  49-9 

34  57-  6 

36  01.  I 

37  00-4 

37  55- o 

38  44-7 

39  29-3 

40  08.  6 

40  42.  I 

41  09.9 
41  31.8 
41  47-4 
41  56-9 


Az. 


42     o.  o 


96.4 

98.1 

99.9 

loi.  6 

03.4 
05.2 
07.  o 
08.9 
10.8 
12.  7 

14.7 
16.  7 
18.7 
20.8 
23.0 
25.2 


27.4 
29.8 
32.2 
34-7 
37 


39-8 


42, 

45- 
48. 

51- 
54. 
57' 


60.3 

63- S 
66.7 

70.  o 

73-3 
76.6 


180.  o 


Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuth 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuth: 


tabulated  azimuths  are  reckoned  from  North  to  East; 

are  reckoned  from  North  to  West. 
Labulated  azimuths  are  reckoned  from  South  to  East; 

are  reckoned  from  South  to  West. 


^3^3y.3 
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5° 

6° 

r 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    50 

5 

50 

10 

o  o6.  6 

97.1 

40 

30 

I  53-5 

98.8 

I  II.  4 

99-5 

0  29.3 

100.  2 

30 

20 

3  39-8 

100.  6 

2  57.5 

101.3 

2  15.2 

102.  0 

I  32.9 

102.  7 

0  50.6 

103.4 

20 

10 

5  25-6 

102.3 

4  43-1 

103.0 

4  00.4 

103-7 

3  17-9 

104.4 

2  35-2 

105.  I 

10 

5    00 

7  lo.  6 

104.  I 

6  27.8 

104.  8 

5  44-9 

105-5 

5  OI-9 

106.  2 

4  18.9 

106.  9 

5 

00 

4    50 

8  54.8 

105.9 

8  II.  6 

106.  6 

7  28.4 

107.3 

6  45.0 

108.  0 

6  01.  6 

108.  7 

4 

50 

40 

lO  38. 1 

107.7 

9  54-5 

108.  4 

9  10.  8 

109.  I 

8  27.  0 

109.  8 

7  43-2 

no.  5 

40 

30 

12  20.  4 

109.6 

II  36.2 

no.  3 

10  52.  2 

III.  0 

10  08.  0 

III.  6 

9  23-7 

112.  3 

30 

20 

14  01.  4 

III.  5 

13  16.9 

112.  2 

12  32. 2 

112.  9 

II  47-5 

113- 5 

II  02.  7 

114.  2 

20 

10 

15  41.  I 

113-4 

14  56.  0 

114.  I 

14  II.  0 

114.  8 

13  25-  7 

115- 4 

12  40.  4 

116.  I 

10 

4    00 

17  19.4 

115-4 

16  33-9 

116.  0 

15  48.  2 

116.  7 

15  02.4 

117.  4 

14  16.  5 

118.  0 

4 

00 

3    50 

18  56  I 

"7-4 

18  09.  9 

118.  0 

17  23.8 

118.  7 

16  37-4 

119- 4 

15  50-9 

120.  0 

3 

50 

40 

20  31.  I 

119.  4 

19  44-  3 

120.  I 

18  57-5 

120.  7 

18  10.  5 

121.  4 

17  23.4 

122.  0 

40 

30 

22  04. 1 

121.  5 

21    16.  7 

122.  2 

20  29.  2 

122.8 

19  41-5 

123-5 

18  53-  8 

124.  I 

30 

20 

23  35-  0 

123.6 

22  47.0 

124-3 

21  58.8 

124.9 

21  10.  4 

125.6 

20  21.  9 

126.  2 

20 

10 

25  03-  8 

125.8 

24   14.9 

126.5 

23  26.  I 

127.  I 

22  37.  I 

127.8 

21  47-9 

128.4 

10 

3    00 

26  30.  0 

128.  I 

25  40.  5 

128.  7 

24  so.  9 

129.3 

24  01.  I 

130.0 

23   II.  2 

130.6 

3 

00 

2    50 

27  53-5 

130.4 

27  03.  2 

131.  0 

26  12.  9 

131.  6 

25  22.4 

132-3 

24  31.8 

132-8 

2 

50 

40 

29  14.  2 

132.8 

28  23.  2 

133-4 

27  32.1 

134.0 

26  40.  8 

134.6 

25  49-4 

135- I 

40 

30 

30  31-8 

135-3 

29  39.9 

135-8 

28  48.  I 

136.4 

27  56-  I 

137-0 

27  03.9 

137-5 

30 

20 

31  46.0 

137-8 

30  53-  4 

138.3 

30  00.  7 

138.9 

29  07.  9 

139-4 

28  15.0 

140.  0 

20 

10 

32  56-  8 

140.4 

32  03.4 

140.9 

31  09-9 

141-  5 

30  16.3 

142.  0 

29  22.  6 

142.5 

10 

2    00 

34  03-  6 

143-  I 

33  09-  5 

143.  6 

32  15-2 

144.  I 

31  20.8 

144.6 

30  26.  4 

145-  I 

2 

00 

1    50 

35  06.  3 

145-  8 

34  II- 4 

146.3 

33  16.4 

146.  7 

32  21.3 

147.2 

31  26.  I 

147-7 

1 

50 

40 

36  04.  9 

148.6 

35  09-  2 

149-  I 

34  13-4 

149-5 

33  17-6 

150.  0 

32  21.7 

150.4 

40 

30 

36  58.  7 

151- 5 

36  02.  2 

151- 9 

35  05-9 

152-3 

34  09.  3 

152.8 

33  12-  7 

153-  2 

30 

20 

37  47-  7 

154-5 

36  50-  7 

154-9 

35  53-5 

155-2 

34  56-3 

155-6 

33  59- 0 

156.0 

20 

10 

3831-6 

157-5 

37  34-0 

157-9 

36  36-  2 

158.2 

35  38-3 

158.5 

34  40.  6 

158-8 

10 

1    00 

39  IO-4 

160.  6 

38  12.  I 

160.  9 

37  13-8 

161.  2 

36  15-4 

161.  5 

35  17-0 

161.  8 

1 

00 

0    50 

39  43-  4 

163-7 

38  44-6 

164.  0 

37  45-7 

164.  2 

36  46.  9 

164-  5 

35  48.0 

164.7 

0 

50 

40 

40  10.  7 

166.  9 

39  II- 5 

167.  I 

38  12.3 

167.3 

37  13-0 

167-5 

36  13-  7 

167.7 

40 

30 

40  32.  I 

170.  2 

39  32-6 

170.3 

38  33-  I 

170-  5 

37  33-5 

170.  6 

36  33-9 

170.8 

30 

20 

40  47.  6 

173-4 

39  47-  8 

173-  5 

38  48.  0 

173-6 

37  48-  2 

173-  7 

36  48.  4 

173-8 

20 

10 

40  56.  9 

176.7 

39  56-  9 

176.7 

38  57-0 

176.8 

37  57-0 

176.8 

36  57-  I 

176.9 

10 

0    00 

41     0. 0 

180.  0 

40    0.  0 

180.  0 

39     0.0 

180.  0 

38     0.0 

180.  0 

37     0.0 

180.  0 

0 

00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5 
4 


5  36 
10 


00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


10° 


Alt. 


0  o8.  2 

1  52-4 

3  35-8 

5  i8.  I 

6  59-3 
8  39.2 

10  17.  8 

11  55- o 


13  30-  5 

15  04-  2 

16  36.  I 

18  05.  8 

19  33-3 

20  58.  s 

22  21.  2 

23  40.9 

24  57-9 

26  II.  6 

27  21.  9 

28  28.8 

29  31.8 

30  30.  8 

31  25.7 

32  16.  o 

33  oi-  7 
33   42.  7 


34  18. 

34  49- 

35  14- 
35  34- 
35  48. 
35  57- 


36  0.0 


Az. 


04.  I 
05.8 


31.2 
33-4 

35-7 
38.1 

40-  5 
43- o 

45-5 
48.  I 
50.8 

53-5 
56-3 
59-1 

62.  o 
64.9 
67.9 
70.9 

73-9 
76.9 


180.  o 


11<^ 


Alt. 


I  09 


.8 


07.  6 

2  52.7 

09.4 

4  34-6 

II.  2 

6  15- 3 

13.0 

7  54-8 

14.9 

932.8 

16.8 

II  09.5 

18.7 

12  44.4 

20.7 

14  17-  5 

22.  7 

15  48.  7 

24.7 

17  17- 8 

26.8 

18  44.  6 

29.0 

20  09.  I 

21  31.  o 

22  50.  I 

24  06.  2 

25  19-  2 

26  28.8 

27  34-  8 

28  37.  I 

29  35-  5 

30  29.  6 

31  19-  2 

32  04.3 

32  44-  7 


33   20. 

33  5°- 

34  15- 
34  34- 
34  48. 


34  57-  2 


35  o-o 


Az. 


106.  6 

08.3 

10.  I 

11.  9 

13-7 
15.6 

17.4 

19.4 

21.  4 

23-3 

25-3 
27.4 

29.  6 

31.8 
34- o 

36.3 
38.6 
41.  o 
43-5 

46.  o 

48.6 
51.2 
53-9 
56-7 
59-5 

62.3 
65.  2 
68.  I 
71.  I 
74.0 
77.0 


180.  o 


12° 


Alt. 


o  27.  I 


2  09.  6 

3  51-  I 
5  31-3 

7  10.3 

8  47-8 
10  23.9 


II  58.2 
13  30.  7 

15  OI-2 

16  29.  6 

17  55-7 

19  19.  6 

20  40.  7 

21  59.0 

23  14.4 

24  26.  6 

25  35-5 

26  40.  8 


27  42. 

28  39. 

29  33- 

30  12. 

31  06. 
31  46. 


32  21.  s 

32  51-2 

33  15-8 
33  35-  I 
33  48.  9 
33   57-2 


34  00 


Az. 


107- 3 

109.  o 

1 10.  8 
112.  6 
114.  4 
116.  2 
118.  o 

120.  o 

122.  O 

124.  O 
126.  O 

128.  I 
130.  2 

132-3 
134.5 
136.8 

139-  I 

141.  5 
144.0 


146. 
149. 

151- 
154- 
157- 
159- 


162.  6 
165.4 
168.3 
171.  2 
174.  I 
177.0 


180.  o 


13° 


Alt. 


26 
07 
47 
25 


8  02 
938 

11  II 

12  43 

14  13 

15  41 

17  06 

18  29 


19  5a 

21  08 

22  22 

23  33 

24  42 

25  46 

26  47 

27  44 

28  37 

29  25 

30  09 

30  48 

31  23 

31  52 

32  16 
32  35 
32  49 
32  57 


33     00 


Az. 


09.7 
II- 5 
13-3 
15- I 
16.  9 

18.7 

20.  7 
22.  6 
24.  6 
26.6 
28.  7 
30.8 


32. 

35- 
37- 
39- 

42. 
44. 


46.9 
49.4 
52.  o 
54-6 

57-3 
60.  I 

62.8 
65.6 
68.5 

71-3 
74.2 

77-1 


180.  o 


14° 


Alt. 


o  43-3 
2  23.9 

4  03.  I 

5  41-  I 

7  17-5 

8  52.4 

10  25.  5 

11  56.2 

13  25.9 

14  52.9 

16  17.  7 

17  40.  I 

18  59.8 

20  16.  6 

21  30-  5 

22  41.  2 

23  48.  6 

24  52-4 

25  52-  5 

26  48.  7 

27  40.  8 

28  28.  5 

29  II.  8 

29  50-  7 


30  24. 

30  53- 

31  17- 
31  35- 
31  49- 


31  57-3 


Az. 


no.  4 
112.  I 

113- 9 
115- 7 
117.  6 
119.  4 

121.  3 
123.2 
125.2 
127.  2 
129.3 
131-4 


133- 
135- 
137- 
140. 
142. 
144. 

147. 
149. 
152. 
155- 
157- 
160. 


163.  I 

165.8 

168.6 

171-4 

174-3 
177. 1 


32     0.0 


180.  o 


Hour 
Angle. 


h.  m. 


5    20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  risinp;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5 
4 


00 
50 
40 
30 
30 
10 


4  00 
3  50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
30 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
30 
10 


0    00 


15= 


Alt. 


0  OO.  2 

1  40.  2 

3  19- o 

4  56-4 
6  32- 3 

8  06.5 

9  39- o 

11  09.  8 

12  38.  2 

14  04.  5 

15  28.6 

16  50.  I 


18  09 

19  25 

20  38 

21  48 

22  55 

23  58 


24 

57 

25 

53 

26 

44 

27  31 

28 

14 

28 

53 

29 

25 

29 

54 

30 

17 

30 

36 

30 

49 

30 

57 

Az. 


31     0.0 


II.  I 

12.8 
14.  6 
16.  4 
18.2 

20.  o 

21.  9 
23.8 
25.8 
27.8 
29.9 
31-9 


34- o 
36.  2 

38-4 
40.  7 

43- o 
45-4 

47.8 

50-3 
52.8 

55-4 
58.0 
60.6 

(>3-3 
66.0 
68.8 
71.  6 

74-4 
77.2 


16= 


Alt. 


180.  o     30 


o  56.  6 
2  34-8 

4  11-7 

5  47- o 

7  20.  7 

8  52.4 

10  22.  4 

11  50-3 

13  16.0 

14  39-  3 
16  00.  I 


17  18.4 
1833-8 

19  46.  I 

20  55.  3 

22  01.  3 

23  03-  7 

24  02.  3 

24  57-  I 

25  47-9 

26  34-  5 

27  16.  6 

27  54-8 

28  27.  2 

28  55.  2 

29  18.  4 
29  36.  7 
29  49-  5 
29  57-4 


Az. 


o.  o 


17= 


Alt. 


13-5 
15-3 
17.  I 
18.9 
20.  7 

22.  6 

24-5 

26.  4 
28.4 
30-5 
32-5 


34-6 
36.8 

39 
41 
43 

45 


48.3 
50-7 
53-2 
55-  7 
58.3 
60.  9 


180.  o 


0  12.  9 

1  50.  6 
3  26.9 

5  oi-  6 

6  34-7 

8  05.8 

9  35-1 

11  02.  3 

12  27.3 

13  50.0 

IS  09-3 


16  27.  6 

17  42.  I 

18  53-  8 

20  02.  2 

21  07.  5 

22  09.  I 

23  07.  I 

24  01.  2 

24  51.4 

25  37-2 

26  18.  9 
26  56.  o 


63.6 

27  28.5 

66.2 

27  56.  2 

69.  0 

28  19.  0 

71.7 

28  36.  9 

74-5 

28  49.  7 

77.2 

28  57.4 

Az. 


18= 


Alt. 


114.  2 

116.  o 

117.  8 

119- 5 
121.3 

123.2 
125.  I 
127.  I 
129.  o 
131.0 
133- I 


135 
137 

139 
141 
144, 
146, 

148 

151 
153 
156 
158 
161 

163 
166, 
169 
171 

174 
177 


20  o.  o  180.  o   28  o.  o 

I 


1  06.  4 

2  42.  I 

4  16.  2 

5  48.7 

7  19-1 

8  47-8 

10  14.3 

11  38.6 

13  00.  5 

14  19.9 


15  36 

16  50. 

18  01 

19  09 

20  13 

21  14 

22  II 

23  05 

23  54 

24  40. 

25  21 

25  57 

26  29 

26  57 

27  19 

27  37 
27  49 

27  57 


Az. 


19= 


Alt. 


16.6 

iS.  4 
20.  2 
22.  o 


23- 

25- 
27. 
29. 

31- 
33- 


35 
37 
40, 
42 

44 
46 

49 
51 
53 
56 
58 
61 

64. 
66, 
69, 
71 

74 
77 


180.  o 


0  22.  2 

1  57-4 
3  30.8 

5  02.6 

6  32.4 

8  00.  4 

9  26.  2 
10  49.  8 

12  II.  o 

13  29.  7 


14  45-  7 

15  58.8 

17  08.  9 

18  16.0 

19  19.  7 

20  20.  I 

21  16.  6 

22  09.  5 

22  58-3 

23  43-  I 

24  23.  5 

24  59-6 

25  31- I 

25  58-  2 

26  20.  2 
26  37.  6 
26  50.  o 
26  57.  6 


Az. 


117- 3 

119.  I 

120.  9 
122.  7 

124.5 
126.  4 
128.3 
130.2 
132.  2 
134.2 


136 
138 
140. 
142 
144 
147 

149 

151 
154 
156 

1.59 
161 

164 
166, 
i6q, 
172 

174 
177 


27  o.  o  180.  o 


Hour 
Angle. 


h.  m. 


5  00 
4  50 
40 
30 
30 
10 


00 
50 
40 
30 
30 
10 


00 
50 
40 
30 
30 
10 


3  00 
1  50 
40 
30 
30 
10 


00 
50 
40 
30 
30 
10 


0  00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

4    30 
20 
10 

1  12.  6 

2  45-3 
4  16.5 

119.  7 

121.  5 

123.3 

0  27.7 

1  59-9 
3  30-4 

120.  4 
122.  2 
123.9 

1  14.4 

2  44.  2 

122.8 
124.  6 

0  29.  0 

1  58.0 

123.5 
125.2 

I  II.  8 

125.8 

4    30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

5  45-7 

7  13-0 

8  38.0 

10  00.  9 

11  21.  4 

12  39.  3 

125.  I 
127.  0 
128.9 
130.8 
132.8 
134.8 

4  58.9 

6  25.5 

7  49-8 
9  12.  0 

10  31.8 

11  49.  0 

125-7 
127.  6 

129-5 
131-4 
^33-3 
135-3 

4  12.  I 

5  37-9 

7  01.  6 

8  23.0 

9  42.  I 
10  58.  5 

126.  4 
128.  2 
130.  I 
132.0 
133-9 
13s- 9 

3  25-2 

4  50-3 

6  13-3 

7  34-0 

8  52-3 
10  08.  0 

127.0 
128.8 

130.7 
132.6 

134.5 
136.4 

2  38.3 

4  02.7 

5  25-0 

6  44-8 

8  02.  5 

9  17-3 

127.  6 
129.4 

^3^-3 
^33- -^^ 
135-0 
137-0 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

13  54-6 

15  07.  I 

16  16.  4 

17  22.  7 

18  25.7 

19  25-3 

136.8 

138.9 
141.  0 
143.  2 

145-4 
147.6 

13  03-  5 

14  15.  I 

15  23-8 

16  29.3 

17  31-7 

18  30.  5 

137-3 
139-4 
141-  5 
143-7 
145-  9 
148.  I 

12  12.3 

13  23.  I 

14  31.  I 

15  36-0 

16  37.6 

17  35-7 

137-9 
139  9 
142.  0 
144.  I 
146.3 
148.5 

11  21.  0 

12  31.  2 

13  38.  4 

14  42.  6 

15  43-  4 

16  40.  8 

138.4 
140.  4 
142.  5 
144.6 
146.7 
148.9 

10  29.  7 

11  39.0 

12  45.6 

13  48.9 

14  49.  2 

15  45-8 

138.9 
140.9 

143.0 

145-  I 
147.2 

149-3 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

20  21.  2 

21  13.4 

22  01.  6 

22  45-  8 

23  25.7 

24  01.  4 

149.9 

152-3 
154.6 

157-0 
159-5 
162.  0 

19  25.8 

20  17.  2 

21  04.  9 

21  48.  5 

22  27.  9 

23  03-0 

150-3 
152.6 

155-0 
157-  4 
159.8 
162.  2 

18  30-  3 

19  21.  2 

20  08.  2 

20  51.  I 

21  30.  I 

22  04.  7 

150.7 
153-0 

155-3 
157-7 
160.  I 
162.  5 

17  34-  8 

18  25.  0 

19  II.  4 

19  53-  7 

20  32.  2 

21  06.  4 

151.  I 

153-4 

155-  7 
158.0 
160.  4 
162.  7 

16  39.  2 

17  28.  7 

18  14.  6 

18  56.  4 

19  34-  3 

20  08.  0 

151- 5 
153-7 
156.  0 

158-3 
160.  7 

163.0 

2    00 
1    50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

24  32.4 

24  59- 0 

25  20.8 

25  37-9 
25  50-2. 
25  57-6 

164.  5 
167.  0 
169.  6 
172.  2 
174.8 
177-4 

23  33- 7 

23  59-8 

24  21.4 
24  38-  2 
24  50-  4 
24  57-6 

164.  7 
167.  2 
169.8 

172-3 
174.8 

177-4 

22  34.9 

23  00.  7 
23  22. 0 
23  38. 6 
23  50-  5 
23  57-6 

164.9 
167.4 
169.9 
172.4 

174.9 
177-  5 

21  36.  2 

22  01.  6 
22  22.  5 
22  38.8 
22  50.  7 
22  57.  6 

165.  I 
167.6 
170.  I 

172.5 
175- 0 

177-5 

20  37.4 

21  02.  4 
21  23.  I 
21  39.2 
21  50.  8 
2  1   57-7 

165.4 
167.8 
170.  2 
172.  6 

175- I 
177-5 

1    00 
0    50 
40 
30 
20 
10 

0    00 

26     0.  0    180.  0 

25     o-o 

180.  0 

24    0. 0 

180.  0 

23     0.0 

180.  0 

22     0. 0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settinp;  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  risiuK  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  Eart; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    10 

0  21.3 

86.1 

I  03.8 

85-4 

6    10 

G    00 

o  oo.  o 

90.  0 

0  42.  5 

89-3 

I  24.9 

88.6 

2  07.3 

87-9 

2  49.7 

87.2 

6    00 

5    50 

I  46.  0 

91.7 

2  28.4 

91.  0 

3  10.9 

90-3 

3  53-2 

89.6 

4  35-6 

88.9 

5    50 

40 

3  32-0 

93- S 

4  14-5 

92.8 

4  56-9 

92.1 

5  39-4 

91.4 

6  21.  7 

90.7 

40 

30 

5  17-7 

95-3 

6  00.3 

94.6 

6  42.8 

93-9 

7  25-2 

93-2 

8  07.7 

92-5 

30 

20 

7  03- I 

97.1 

7  45-9 

96.4 

8  28.5 

95-7 

9  II.  I 

95- 0 

9  53-6 

94-3 

20 

10 

8  48.2 

98.9 

9  31- I 

98.  2 

10  13.  9 

97-5 

10  56.  6 

96.8 

II  39.2 

96.  I 

10 

5     00 

10  32.7 

100.  7 

II  15.8 

100.  0 

II  58.9 

99-3 

12  41.  8 

98.6 

13  24-  5 

97-9 

5     00 

1    50 

12  16.  6 

102.  6 

12  59.9 

101.8 

13  43-  I 

lOI.  I 

14  26.3 

100.  4 

15  09.  2 

99-7 

4    50 

40 

13  59- 7 

104.4 

14  43-  4 

103-7 

15  27.0 

103.0 

i6  10.  4 

102.3 

16  53.6 

101.  6 

40 

30 

15  42.0 

106.3 

16  26.  0 

105.  6 

17  09.  8 

104.9 

17  53-  5 

104.  2 

18  37.0 

103.  s 

30 

30 

17  23.3 

108.  2 

18  07.  7 

107-5 

18  51.9 

106.8 

19  36.0 

106.  I 

20  19.  8 

105.4 

20 

10 

19  03.  4 

no.  2 

19  48.  2 

109.5 

20  32,  8 

108.8 

21  17.3 

108.  I 

22  01.  5 

107.4 

10 

4    00 

20  42. 3 

112.  2 

21  27.5 

III.  5 

22  12. 6 

110.8 

22  57-5 

no.  I 

23  42- 3 

109.4 

4     00 

3    50 

22  19.  8 

114.  2 

23  05.6 

113- 5 

23  51-  I 

112.8 

24  36-  4 

112.  I 

25  21.  7 

III.  4 

3    50 

40 

23  55-  6 

116.  3 

24  41.9 

115.  6 

25  28.  I 

114.9 

26  14.  0 

114.  2 

26  59.  7 

"3-5 

40 

30 

25  29.8 

118.5 

26  16.  8 

117.  8 

27  03.4 

117.  I 

27  49.  9 

116.  4 

28  36.  I 

115- 7 

30 

20 

27  02.  0 

120.  7 

27  49.  6 

120.  0 

28  36.9 

119- 3 

29  24.  0 

118.6 

30  10.  9 

117.9 

30 

10 

28  32.  2 

123.0 

29  20.3 

122.3 

30  08.  3 

121.  6 

30  56-  2 

120.  9 

31  43-6 

120.  2 

10 

3    00 

30  00.  0 

125-3 

30  48.  9 

124.  6 

31  37-5 

123.9 

32  26.  0 

123.  2 

33  14-2 

122.5 

3     00 

2    50 

31  25.2 

127.7 

32  14.9 

127.  0 

33  04-  2 

126.3 

33  53- 5 

12c;.  6 

34  42.4 

124.9 

2     50 

40 

32  47-9 

130.  I 

33  38.  3 

129.5 

34  28.4 

128.8 

35  18.4 

128.  I 

36  08.  I 

127.4 

40 

30 

34  07-4 

132-7 

34  58-  6 

132.  I 

35  49-  5 

131- 4 

36  40.  2 

130.7 

37  30.8 

130.0 

30 

20 

35  23.8 

135-3 

36  15-8 

134-7 

37  07.  5 

134-0 

37  59-  I 

133-  4 

38  50-  4 

132-7 

20 

10 

36  36.  5 

138.0 

37  29-4 

137-4 

38  21.9 

136.8 

39  14-3 

136.2 

40  06.  4 

135-5 

10 

2    00 

37  45-6 

140.  8 

38  39-  2 

140.  2 

39  32-6 

139.6 

40  25.9 

139.0 

41   18.  9 

138.4 

2     00 

1    50 

38  50.  6 

143.  6 

39  45-  I 

143-  I 

40  39-  4 

142.5 

41  33-  4 

142.  0 

42  27.  2 

141.4 

1     50 

40 

39  SI- 4 

146.6 

40  46.  4 

146.  I 

41  41.  6 

145-6 

42  36.  5 

145- 0 

43  31-2 

144-5 

40 

30 

40  47.  2 

149.6 

41  43-3 

149.2 

42  39-  2 

148.7 

43  34-  9 

148.  I 

44  30-  4 

147.6 

30 

20 

41  38-  5 

152.8 

42  35-  2 

152-4 

43  31-8 

151-9 

44  28.3 

151-4 

45  24-  7 

150.9 

20 

10 

42  24.  2 

156.  0 

43  21.8 

155-6 

44  19-  I 

155-2 

45  16.3 

154-7 

46  13-  5 

154-3 

10 

1     00 

43  04-  8 

159.2 

44  02.  8 

158.9 

45  00.  8 

158-5 

45  58-7 

158.2 

46  56.  s 

157-8 

1    00 

0    50 

43  39-  4 

162.6 

44  38-  I 

162.3 

45  36.  8 

162.  0 

46  35-  I 

161.  7 

47  33-  5 

161.  3 

0    50 

40 

44  08.  I 

166.  0 

45  07.  2 

165.8 

46  06.  3 

165-  5 

47  05.  4 

165.  2 

48  04.  3 

165.  0 

40 

30 

44  30-7 

169.4 

45  3°-  I 

169.3 

46  29.  8 

169.  I 

47  29.  I 

168.9 

48  28.  5 

168.7 

30 

20 

44  47-  0 

172.9 

45  46-  8 

172.8 

46  46.  5 

172.  7 

47  46.  3 

172.  6 

48  46..0 

172.4 

20 

10 

44  56-  7 

176.4 

45  56-6 

176.4 

46  56.  6 

176-3 

47  56-  5 

176-3 

48  56-  4 

176.  2 

10 

0    00 

45    00 

180.  0 

46     0. 0 

180.  0 

47     0.0 

180.  0 

48     0. 0 

180.  0 

49     0.  0 

180.0 

0    00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  Ease; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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459 


Hour 
Angle. 


h.  m. 


6  30 
30 
10 

6  00 
5  50 
40 
30 
20 
10 

5    00 

4    50 

40 

30 

10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
30 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
30 
10 


0     00 


Alt. 


0  oo.  8 

1  46.  2 


3 

32- 

0 

5 

17- 

9 

7 

04. 

0 

8 

<;o. 

I 

10 

36. 

0 

12 

21. 

7 

14  07. 

2 

15 

52- 

2 

17 

36. 

7 

19 

20. 

4 

21 

03- 

b 

22 

45- 

7 

24  26.  8 

26  06.  6 

27  45-  2 

29  22.  2 

30  57-  5 
32  30-9 

34  02.  2 

35  31-2 

36  57-  6 

38  21.  I 

39  41-  5 

40  58-  5 

42  II.  8 

43  21.0 

44  25.8 

45  25.  9 

46  20.  9 

47  IO-5 

47  54-3 

48  32-  o 

49  03-  3 
49  28.  o 

49  45-  7 
49  56-  4 


50     0.0 


Az. 


82.9 

84.7 

86.5 
88.2 
90.  o 
91.8 
93-5 
95-3 

97.  I 
98.9 
100.  8 
102.  7 
104.  7 
106.  6 

108.6 
no.  7 
112.  8 
114.  9 
117.  I 
119.  4 

121.  8 

124.  2 
126.  7 
129.3 
132.0 
134-9 

137-8 
140.  8 

143-9 
147.  I 
150.4 

153-9 

157-4 
161.  o 
164.7 
168.5 

172-3 
176.  I 


6° 


180.  o 


Alt. 


o  43-4 
2  28.  7 


4 
6 

7 

9 
II 


14-3 
00.  2 
46.  2 
32.  2 
18.3 


13  04.  I 

14  49.  7 
16  34.  8 
18  19.6 

20  03.  7 

21  47.  I 
23  29.  5 

25  II.  I 

26  51.  3 
28  30.  4 

30  08.  o 

31  43-  9 

32  17-9 

34  49-  9 

36  19.  8 

37  46.  8 

39  II-  I 

40  32.  4 

41  50.2 

43  04-4 

44  14-  5 

45  20.3 

46  21.  3 

47  17-  I 

48  07.  5 

48  52.  o 

49  30-  4 

50  02.  3 
50  27.  2 

50  45-  4 
50  56-  2 


Az. 


82.2 
84.0 

85.8 
87-5 

89- 3 
91.  o 

92.8 

94.6 

96.4 

98.2 

100.  I 

102.  o 

103-9 
105-9 

107.9 
109.9 

112.  O 

114.  2 
116.  4 
118.  7 

121.  I 

123-5 

126.  O 

128.6 

131-4 
134-2 

137-  I 
140.  I 

143-3 
146-5 
149.9 

153-4 

157-0 
160.  6 
164.4 
168.2 
172.  I 
176.  o 


Alt. 


I  26.  o 

3  II-  2 


4 
6 


51     o.  o 


180.  o 


56.6 
42.4 

8  28.4 
10  14.  4 

12  00.  5 

13  46.  5 

15  32-  I. 

17  17-5 

19  02.  4 

20  46.  7 
22  30.  4 
24  13-3 


25  55- 
27  35- 

29  15- 

30  53- 
32  30- 
34  04. 


35  37-4 

37  07-  8 

38  35-  7 

40  00.  8 

41  23.  o 

42  41.  7 

43  56-  8 

45  07-  8 

46  14-  5 

47  16-  4 

48  13.  I 

49  04-  2 


49  49-  6 

50  28.  7 

51  01.  2 
51  26.8 
51  45-  2 
51  56-  2 


Az. 


8° 


Alt. 


o.  o 


81.5 
83-3 

85.0 
86.8 
88.5 

90-3 
92.  I 

93-9 


95- 
97- 
99. 

lOI. 

103. 
105- 


107.  I 
109.  2 
III.  3 

113- 5 
115- 7 
118.  o 


120. 
122. 

125- 

127. 

130. 
133- 


136.4 

139-5 
142.  7 

146.  o 

149-4 

152-9 

156-  5 
160.3 
164.  I 
168.0 
172.  o 
176.  o 


[80.  o 


o  24.  I 

2  08.6 

3  53-5 


38.9 

24-5 
10.  4 

10  56-  5 
12  42.  6 
14  28.  6 


5 
7 
9 


16  14.  4 

17  59-9 
19  45-  o 
21  29.5 
23  13 


24  56-  7 

26  39.  o 
28  20.  2 

30  00.  2 

31  38-8 

33  15-8 

34  51-2 

36  24.  6 

37  55-  7 

39  24-4 

40  50.  3 

42  13-3 

43  33- o 

44  48.9 

46  00.  9 

47  08.  5 

48  II.  3 

49  08.  9 

50  01.  o 

50  47-  I 

51  26.9 

52  00.  o 
26.  o 
44-8 
56.  2 


52 
52 
52 


Az. 


53     o-o 


79.  I 
80.8 
82.  s 

84-3 
86.0 

87.8 

89.6 

91-4 
93-2 

95- o 
96.8 

98.6 
100.5 
102.  4 
104.4 

06.  4 
08.4 

10-5 
12.  7 

14-9 
17.  2 

19-5 
22.  o 

24-5 
27.  2 

29.9 

32.8 

35-7 
38.8 
42.  o 

45-4 
48.8 

52-4 

56-1 

59-9 
63.8 
67.8 
71.8 
75-9 


Alt. 


180.  o 


1  06.  9 

2  51- 1 
4  35-9 

6  21.  I 

8  06.6 

9  52-5 
II  38-4 

24-5 
10.  6 


13 
IS 


16  56.  5 
18  42.  o 
20  27.  4 
12.  2 
56.4 


22 
23 


25  39-  8 

27  22.  6 

29  04.  2 

30  44-  7 
32  23.8 

34  01.  4 

35  37-3 

37  II- 4 

38  43-  3 

40  12.  8 

41  39-  5 

43  03-  4 

44  23.9 

45  40.  8 

46  53-  8 

48  02.  2 

49  06.  o 

50  04.  6 

50  57-  6 

51  44-  5 

52  25.0 

52  58-  8 

53  25.2 
53  44-5 
53  56-  2 


Az. 


54    0.0 


78.4 
80.  I 
81.9 

83.6 

85-3 
87.1 
88.9 
90.  6 
92.4 

94-2 
96.  o 

97-9 

99-7 

loi.  7 

103.6 

105.6 
107.  6 
109.7 
III.  9 
114.  I 
116.  4 

118.  8 
121.  2 

123-7 
126.  4 
129.  2 
132.0 

135-0 
138.  I 
141.  4 
144.8 
148.  2 

151-9 

155-6 

159- 5 
163-5 
167.6 
171.  6 
175-8 


[80.  o 


Hour 
Angle. 


h.  m. 


30 
30 
10 

00 
50 
40 
30 
30 
10 


5  00 
4  50 
40 
30 
30 
10 


00 
50 
40 
30 
30 
10 

00 
50 
40 
30 
30 
10 

00 
50 
40 
30 
30 
10 

00 
50 
40 
30 
30 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12= 

13° 

14= 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6 

50 

0  34.  I 

72.  I 

I  17.  6 

71-4 

6    50 

40 

o  o6.  5 

75-9 

0  49-5 

75-2 

I  32.6 

74.5 

2  15.  6 

73-8 

2  58.6 

73-  I 

40 

30 

I  49-7 

77-7 

2  32.4 

77.0 

3  15-2 

76.2 

3  57-8 

75-5 

4  40.5 

74-8 

30 

20 

3  33-6 

79-4 

4  16.  I 

78.7 

4  58-6 

78.  0 

5  41-0 

77-3 

6  23.4 

76.6 

20 

10 

5  i8.  I 

81.  I 

6  00.  4 

80.4 

6  42.  6 

79-7 

7  24.7 

79.0 

8  06.8 

78.3 

10 

6 

00 

7  03-2 

82.9 

7  45-3 

82.  2 

8  27.3 

81.5 

9 '09.  2 

80.  7 

9  51-0 

80.0 

6    00 

5 

50 

8  48.7 

84.6 

9  30- 5 

83-9 

10  12.  4 

83.2 

10  54.  0 

82.4 

II  35-7 

81.7 

5    50 

40 

10  34-4 

86.4 

II  16.  2 

85.6 

II  57-9 

84.9 

12  39-  4 

84.  2 

13  20.  9 

83.4 

40 

30 

12  20.  3 

88.  I 

13  02.  0 

87.4 

13  43-  6 

86.6 

14  24.9 

85- 9 

15  06-3 

85.1 

30 

20 

14  06.  3 

89.9 

14  48.  I 

89.  2 

15  29.  6 

88.4 

16  II.  0 

87.7 

16  52.  2 

86.9 

20 

10 

15  52-4 

91-7 

16  34.  I 

90.9 

17  15-6 

90.  2 

17  57-  I 

89.4 

18  38.  2 

88.6 

10 

5 

00 

17  38.  4 

93-5 

18  20.  I 

92.7 

19  01.  7 

92.  0 

19  43-  I 

91.  2 

20  24.3 

90.4 

5    00 

1 

50 

19  24.  2 

95-3 

20  05.  9 

94-5 

20  47.  6 

93-8 

21  29.  0 

93-0 

22   10.  4 

92.  2 

4    50 

40 

21  09.  6 

97-1 

21  51.6 

96-3 

22  33-  3 

95-6 

23  14-8 

94.8 

23  56-2 

94.0 

40 

30 

22  54.  6 

99.0 

23  36.  7 

98.2 

24  18.  8 

97-4 

25  00.  4 

96.6 

25  41.8 

95-8 

30 

20 

24  39.  0 

100.  9 

25  21.5 

100.  I 

26  03.  7 

99-3 

26  45-  6 

98.5 

27  27.  2 

97-7 

20 

10 

26  22.8 

102.8 

27  05-  5 

102.  0 

27  48.  I 

lOI.  2 

28  30.  I 

100.4 

29  12.  0 

99-6 

10 

4 

00 

28  05.  9 

104.  8 

28  48.  9 

104.  0 

29  31-  7 

103.  2 

30  14.  I 

102.  4 

30  56.  3 

loi.  6 

4    00 

3 

50 

29  47.  8 

106.8 

30  3^-3 

106.  0 

31   14-5 

105.  2 

31  57-2 

104.4 

32  39-8 

103.  6 

3     50 

40 

31  28.8 

108.  9 

32  12.7 

108.  I 

32  56-3 

107.3 

33  39-  5 

106.  5 

34  22.5 

105.  6 

40 

30 

33  08.  s 

III.  I 

33  52.9 

no.  3 

34  37-  0 

109-5 

35  20.6 

108.6 

36  04.0 

107.8 

30 

20 

34  46.  7 

"3-3 

35  31-6 

112.  5 

36  16.  2 

III.  7 

37  00-  4 

no.  8 

37  44-  4 

no.  0 

20 

10 

36  23.3 

115.6 

37  08.  8 

114.  8 

37  54-  I 

114.  0 

38  38.  8 

113.  I 

39  23.  3 

112.  3 

10 

3 

00 

37  58.0 

118.  0 

38  44-  2 

117.  I 

39  30-  I 

116.  3 

40  15.  6 

"5- 5 

41  00.  7 

114.  6 

3    00 

2 

50 

39  30-  6 

120.  4 

40  17.  5 

119.  6 

41  04.  I 

118.  8 

41  50.  2 

117.  9 

42  36.  5 

117.  I 

2    50 

40 

41  00.  9 

123.0 

41  48.  6 

122.  2 

42  36.  0 

121.  3 

43  22.9 

120.  5 

44  09.  5 

119.  6 

40 

30 

42  28.5 

125.  6 

43  17-0 

124.  8 

44  05-3 

124.  0 

44  53-0 

123.  2 

45  40.  5 

122.3 

30 

20 

43  53-  I 

128.4 

44  42.  6 

127.  6 

45  31-7 

126.8 

46  20.  4 

126.  0 

47  08.  8 

125-1 

20 

10 

45  14.6 

131-3 

46  05.  0 

130-5 

46  55.0 

129.7 

47  44-7 

128.9 

48  34.0 

128.  I 

10 

2 

00 

46  32.  4 

134.3 

47  23.  7 

133-5 

48  14. '8 

132.  7 

49  05-  4 

131- 9 

49  55-  8 

131-  I 

2    00 

1 

50 

47  46.  3 

137-4 

48  38.  7 

136.  7 

49  30-  7 

135- 9 

50  22.  2 

135- I 

51  13-  6 

134.3 

1     50 

40 

48  55-  8 

140.  7 

49  49-  2 

140.  0 

50  42.  2 

139- 3 

51  34.,9 

138.5 

52  27.4 

137-7 

40 

30 

50  00.  7 

144.  r 

50  54-9 

143-4 

51  48.  9 

142.  7 

52  42.  9 

142.  0 

53  36-  9 

141- 3 

30 

20 

51  00.  I 

147.  6 

51  55-4 

147.  0 

52  50-  5 

146.  4 

53  45-  3 

145-7 

54  40.  0 

145-0 

20 

10 

SI  53-9 

151- 3 

52  50-  2 

150-  7 

53  46.  2 

150.  I 

54  42.  I 

149-5 

55  37-8 

148.9 

10 

1 

00 

52  41.  8 

155- I 

53  38.  9 

154.6 

54  35-  9 

154-  I 

55  32-  7 

153-5 

56  29.  4 

152.9 

1     00 

0 

50 

53  23.  I 

159.0 

54  20.  9 

158.6 

55  i8-9 

158.2 

56  16.  5 

157-7 

57  14-  I 

157-2 

0     50 

40 

53  57-  5 

163.  I 

54  56-  I 

162.  7 

55  54-  7 

162.  4 

56  53-  I 

162.  0 

57  51-6 

161.  5 

40 

30 

54  24.  6 

167-3 

55  23-  7 

167.  0 

56  23.  0 

166.  7 

57  22.0 

166.  4 

58  21.  2 

166.  0 

30 

20 

54  44-  2 

171-5 

55  43-  8 

171- 3 

56  43-  4 

171.  I 

57  43-  I 

170.9 

58  42.  6 

170.  6 

20 

10 

54  56.  I 

17s- 7 

55  56-0 

175-6 

56  55-  9 

175-5 

57  55-  7 

175-4 

58  55-  5 

175-3 

10 

0 

00 

55     00 

180.  0 

56     0.  0 

180.  0 

57     o-o 

180.  0 

58    0. 0 

180.  0 

59    0-0 

180.  0 

0    00 

In  North  declination,  -nhen  the  star  is  rising  or  East  of  thp  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  risinc  or  Eastcf  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

' 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

7 

20 

0  05.3 

62.  7 

7    20 

10 

0  II.  6 

65.8 

0  55-9 

65-2 

I  40.  2 

64- 5 

10 

7 

00 

0  21.  5 

68.9 

I  05-3 

68.2 

I  49.  I 

67.6 

2  32.9 

66.9 

3  16.7 

66.2 

7    00 

6 

50 

2  01.  0 

70.7 

2  44-3 

70.  0 

3  27-7 

69- 3 

4  10.  9 

68.6 

4  54.3 

67.9 

6    50 

40 

3  41-7 

72.4 

4  24.6 

71-7 

5  07.5 

71.0 

5  50.4 

70.3 

6  33-2 

69.6 

40 

30 

5  23.1 

74.1 

6  05.7 

73-4 

6  48.  I 

72.7 

7  30-7 

72.0 

8  13.  I 

71-3 

30 

20 

7  05-6 

75-9 

7  47-9 

75-2 

8  30.0 

74-4 

9  12.  0 

73-7 

9  54-0 

73-0 

20 

10 

8  48.9 

77.6 

9  30- 8 

76.9 

10  12.5 

76.1 

10  54.  2 

75-4 

II  36.0 

74-7 

10 

6 

00 

10  32.7 

79-3 

II   14.  4 

78.6 

II  55-9 

77.8 

12  37-3 

77.  I 

13  18.6 

76-3 

6    00 

5 

50 

12   17.  I 

81.0 

12  58.6 

80.  2 

13  39-  8 

79-5 

14  20.  9 

78.7 

15  02.  0 

78.0 

5    50 

40 

14  02.  2 

82.7 

14  43-  3 

81.9 

15  24.4 

81.2 

16  05.3 

80.4 

16  46.  I 

79-7 

40 

30 

IS  47-6 

84.  I 

16  28.  6 

83.6 

17  09-3 

82,9 

17  50.  I 

82.  I 

18  30-  7 

81.3 

30 

20 

17  33-  3 

86.  I 

18  14.  2 

85-4 

18  54.  9 

84.6 

19  35-4 

83-8 

20  15.7 

83.0 

20 

10 

19  19.  I 

87.8 

20  00.  0 

87.1 

20  40.  6 

86.3 

21  20.  9 

85-5 

22  01.  2 

84-7 

10 

5 

00 

21  05.  2 

89.6 

21  46.  0 

88.8 

22  26.  5 

88.  0 

23  06.  8 

87.  2 

23  46.9 

86.4 

5    00 

4 

50 

22  51-3 

91.4 

23  32.  I 

90.  6 

24  12.  5 

89.8 

24  52-8 

88.9 

25  32.8 

88.1 

4    50 

40 

24  37-3 

93-2 

25  18.0 

92.4 

25  58-  6 

91.  6 

26  38.  9 

90-7 

27  18.9 

89.9 

40 

30 

26  23.  0 

95- 0 

27  03-9 

94-2 

27  44-5 

93-4 

28  24.  9 

92-5 

29  05.  0 

91-7 

30 

20 

28  08.  6 

96.9 

28  49.  6 

96.  I 

29  30-  4 

95-2 

30  10.  8 

94-4 

30  50-  9 

93-5 

20 

10 

29  53-  7 

98.8 

30  34-  9 

98.0 

31   15-8 

97.  I 

31   56-4 

96.  2 

32  36-  6 

95.4 

10 

4 

00 

31  38.2 

100.  7 

32   19- 7 

99.9 

33  00.  8 

99.  0 

33  41-6 

98.  I 

34  22.  0 

97-3 

4    00 

3 

50 

33  21.9 

102.  7 

34  03.  8 

lOI.  9 

34  45-  I 

lOI.  0 

35  26.  2 

100.  I 

36  07.  0 

99-2 

3    50 

40 

35  05-  0 

104.  8 

35  47-  2 

103.9 

36  29.  0 

103.0 

37  10.4 

102.  I 

37  51-4 

loi.  2 

40 

30 

36  47-  0 

106.  9 

37  29.8 

106.  0 

38  II.  9 

105.  I 

38  53-  7 

104.  2 

39  35-  I 

103.3 

30 

20 

38  27.9 

109.  I 

39  II- 0 

108.  2 

39  53-8 

107-3 

40  36.  0 

106.  4 

41   17-9 

105.4 

20 

10 

40  07.  4 

III.  4 

40  51.  I 

no.  5 

41  34-  4 

109-  5 

42   17.  I 

108.6 

42  59-  5 

107.  6 

10 

3 

00 

41  45-  5 

113- 7 

42  29.  8 

112.  8 

43  13-6 

III.  9 

43  57-  I 

no.  9 

44  40.  0 

109.9 

3    00 

2 

50 

43  21.  5 

116.  2 

44  06.  7 

115- 3 

44  51-0 

114- 3 

45  35-  2 

113- 3 

46  19.  0 

112. 3 

2    50 

40 

44  55-8 

118.  7 

45  41-  5 

117- 8 

46  26.  8 

116.  9 

47  II- 7 

"5-9 

47  56.  0 

114.  9 

40 

30 

46  27.  4 

121.  4 

47  14-  I 

120.  4 

48  00.  2 

119- 5 

48  45-  9 

118.  6 

49  31.2 

117.  6 

30 

20 

47  56-  7 

124.  2 

48  44.  2 

123-  3 

49  31- 3 

122.3 

50  17-9 

121- 3 

51  04.  0 

120.3 

20 

10 

49  22.  9 

127.  I 

50  II.  4 

126.3 

50  59-4 

125-3 

51  47-0 

124-3 

52  34.  7 

123.3 

10 

3 

00 

50  45-  8 

130.  2 

51  35-3 

129.3 

52  24.  3 

128.4 

53   13-0 

127.4 

54  01.  2 

126.  4 

2    00 

1 

50 

52  04.  7 

133-  5 

52  55-3 

132.6 

53  45-  5 

131-7 

54  35-  4 

130.7 

55  24.  7 

129.7 

1    50 

40 

53  19-5 

136.9 

54  II-  2 

136.0 

55  02.  6 

135-  I 

55  53-6 

134.2 

56  44-  2 

133-2 

40 

30 

54  29.  4 

140.  5 

55  22.  5 

139-7 

56  15-  I 

138.8 

57  07-  I 

137-9 

57  59.0 

137-0 

30 

20 

55  34.  4 

144-  2 

56  28.  4 

143-5 

57  22.  2 

142.  7 

58  15-7 

141.  8 

59  08.  8 

140.9 

20 

10 

56  33-  2 

148.  2 

57  28.  s 

147-5 

58  23.  4 

146-  7 

59  18-  2 

145.  9 

60  12.  7 

145-  0 

10 

1 

00 

57  25.9 

152-3 

58  22.  2 

151- 7 

59  18.3 

151-  0 

60  14.  2 

150-3 

61  09.  9 

149-  5 

1    00 

0 

50 

58  II.  5 

156.6 

59  08.  9 

156.  I 

60  06.  0 

155-5 

61  03.  I 

154-9 

62  00.  0 

154.  2 

0    50 

40 

58  49-  9 

161.  I 

59  48.  I 

160.  6 

60  46.  3 

160.  I 

61  44-3 

i!;9.  6 

62  42.  2 

159.  0 

40 

30 

59  20.  2 

165-7 

60  19.  I 

165-3 

61   18.  I 

165.  0 

62   16.  9 

164.6 

63  15.7 

164.  I 

30 

20 

59  42.  2 

170.4 

60  41.  7 

170.  I 

61  41.  2 

169.9 

62  40.  8 

169.  6 

63  40.  2 

169.3 

20 

10 

59  55-  4 

175-2 

60  55-  5 

175- I 

61  55-2 

175-0 

62  55-  I 

174.8 

63  55- 0 

174.6 

10 

0 

00 

60    0.  0 

180.  0 

61     0. 0 

180.  0 

62     0. 0 

180.  0 

63     0.  0 

180.  0 

64    0.  0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  qf  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

7 

10 

0  04.  2 

56.6 

0  50.  2 

55-9 

7    40 

30 

0  02.  7 

59-6 

0  48.  I 

59-0 

I  33-4 

58.3 

2  19.  0 

57-7 

30 

20 

o  50.  I 

62.  0 

I  34-9 

61.3 

2  19.7 

60.  7 

3  04.5 

60.  0 

3  49-2 

59-4 

20 

10 

2    24.  5 

63.8 

3  08.7 

63-1 

3  53-0 

62.  4 

4  37-  2 

61.7 

5  21.3 

61.  0 

10 

7 

00 

4  C30.  4 

65-5 

4  44-1 

64.8 

5  27.8 

64.  I 

6  II.  5 

63- 4 

6  55- 0 

62.  7 

7     00 

6 

50 

5  37-4 

67.  2 

6  20.  7 

66.5 

7  03.7 

65.8 

7  47- 0 

65.1 

8  30.  0 

64.  4 

6    50 

40 

7  15-9 

68.9 

7  58.6 

68.2 

8  41-  2 

67-5 

9  23-8 

66.8 

10  06.  2 

66.  I 

40 

30 

8  55-4 

70.  6 

9  37-6 

69.9 

10  19.  7 

69.  I 

II  01.  7 

68.4 

II  43-9 

67.7 

30 

20 

10  35-9 

72.3 

II  17.7 

71-5 

II  59-4 

70.8 

12  41.  0 

70.  0 

13  22.5 

69- 3 

20    - 

10 

12   17.3 

74- 0 

12  58.8 

73-2 

13  40.  0 

72.5 

14  21.  I 

71-7 

15  02.  I 

71.0 

10 

6 

00 

13  59-  7 

75-6 

14  40.  7 

74.8 

15  21.6 

74.  I 

16  02.  3 

73-3 

16  42.8 

72.  6 

6     00 

5 

50 

IS  42.  7 

77.2 

16  23.4 

76.5 

17  04.  0 

75-7 

17  44.  2 

74-9 

18  24.  5 

74.2 

5     50 

40 

17  26.  6 

78.9 

18  07.  0 

78.1 

18  47.  2 

77-3 

19  27.  I 

76.5 

20  06.  9 

75-7 

40 

30 

19  10.  8 

80.5 

19  51.0 

79-7 

20  30.  8 

78.9 

21   10.  6 

78.  2 

21  50.  I 

77-3 

30 

20 

20  55.  8 

82.  2 

21  35-7 

81.4 

22  15.3 

80.6 

22  54-7 

79-8 

23  33-  8 

79.0 

20 

10 

22  41.  I 

83-9 

23  20.  7 

83.1 

24  00.  2 

82.2 

24  39-  3 

81.4 

25  18.  2 

80.6 

10 

5 

00 

24  26.  7 

85.6 

25  06.  2 

84.8 

25  45-  5 

83-9 

26  24.  5 

83.1 

27  03.  I 

82.3 

5     00 

4 

50 

26  12.  5 

87-3 

26  52.  0 

86.5 

27  31- 1 

85.6 

28  09.  9 

84.8 

28  48.  4 

83- 9 

4    50 

40 

27  58.  6 

89.  I 

28  37-9 

88.2 

29  17.  0 

87- 3 

29  55-  7 

86.4 

30  34.  0 

85-5 

40 

30 

29  44.  5 

90.8 

30  23.9 

89-9 

31  03.0 

89.0 

31  41-5 

88.1 

32  20.  0 

87.2 

30 

20 

31  30-  7 

92.  6 

32  10.  0 

91.7 

32  49-  0 

90.8 

33  27.  7 

89.9 

34  05.  9 

89.0 

20 

10 

33  16.4 

94.4 

33  56.0 

93-  5 

34  35-  0 

92.  6 

35  13-7 

91-7 

35  52.0 

90.  8 

10 

1 

00 

35  02.  I 

96-3 

35  41.6 

95-4 

36  20.  9 

94-5 

36  59-  6 

93-5 

37  37-9 

92.  6 

4    00 

3 

50 

36  47-  2 

98.3 

37  27.2 

97-3 

38  06.  4 

96.4 

38  45-  4 

95-4 

39  23.  7 

94-4 

3    50 

40 

38  32.0 

100.3 

39  12.  I 

99-3 

39  51-7 

98.3 

40  30.  8 

97-3 

41  09.  4 

96.3 

40 

30 

40  16.  0 

102.3 

40  56.4 

lOI.  4 

41  36.  2 

100.  4 

42   15-7 

99-3 

42  54.  6 

98-3 

30 

20 

41  59-2 

104.4 

42  40.  0 

103-5 

43  20.3 

102.  5 

44  00.  I 

lOI.  4 

44  39-  3 

100.  4 

20 

10 

43  41-3 

106.  6 

44  22.  6 

105-7 

45  03.  5 

104.  7 

45  43-  6 

103.6 

46  23.  2 

102.  5 

10  • 

3 

00 

45  22.4 

108.  9 

46  04.  2 

107.9 

46  45-  6 

106.  9 

47  26.  3 

105.8 

48  06.  4 

104.  7 

3     00 

2 

50 

47  01.  8 

III.  3 

47  44-4 

no.  3 

48  26.  4 

109.  2 

49  07.  7 

108.  I 

49  48-  4 

107.  0 

2    50 

40 

48  39-  8 

113.  8 

49  23.  I 

112.  8 

50  05.  7 

III.  7 

50  47-  8 

no.  6 

51  29-  I 

109-5 

40 

30 

50  15-  7 

116.  5 

50  59-  9 

"5-5 

51  43-4 

114.  4 

52  26.  2 

^^3-3 

53  08.4 

112.  I 

30 

20 

51  49.  6 

119-3 

52  34-  5 

118.  2 

53   18.9 

117.  I 

54  02.  7 

116.  0 

54  45-  7 

114.  8 

20 

10 

53  20.  7 

122.3 

54  06.  7 

121.  2 

54  52-  0 

120.  I 

55  36.  7 

118.  9 

56  20.  9 

117.  7 

10 

3 

00 

54  48.  9 

125.4 

55  35-9 

124-3 

56  22.  5 

123.  2 

57  oS.  4 

122.  0 

57  53-  5 

120.8 

2     00 

1 

50 

56  13-  5 

128.  7 

57  01.9 

127.  6 

57  49-  5 

126.  5 

58  36.  6 

125-  3 

59  2.3.  0 

124.  I 

1     50 

40 

57  34-  3 

132.  2 

58  23.  8 

131.  2 

59  12.8 

130.  0 

60  01.  3 

128.9 

60  49.  0 

127.7 

40 

30 

58  50-  4 

136.  0 

59  41-  2 

134-9 

60  31.  5 

133-8 

61  21.  4 

132-7 

62  10.  7 

131.5 

30 

20 

60  01.  5 

140.  0 

60  53-  7 

139.0 

61  45-  5 

137-9 

62  36.  9 

136.8 

63  27.  6 

135-6 

20 

10 

61  06.  5 

144.2 

62  00.  2 

143-3 

62  53.6 

142.3 

63  46.  5 

141.  2 

64  38.  7 

140.  I 

10 

1 

00 

62  05.  3 

148.7 

63  00.  4 

147-8 

63  55-  I 

146.9 

64  49-  5 

145-9 

65  43-  4 

144-9 

1     00 

0 

50 

62  56.  5 

153-  4 

63  52-9 

152-7 

64  49.  0 

151-9 

65  45-  0 

151.  0 

66  40.  4 

150.0 

0    50 

40 

63  40.  0 

158.4 

64  37-  5 

157-  8 

65  34-  9 

157-  I 

66  32.  0 

156.3 

67  28.8 

155-  5 

40 

30 

64  14-  4 

163.6 

65  13-0 

163.  I 

66  II.  s 

162.6 

67  09.  9 

162.  0 

68  08.  0 

161.  3 

30 

20 

64  39-  6 

169.  0 

65  38.  9 

168.7 

66  38.  2 

168.3 

67  37-4 

167.9 

68  36.  6 

167.4 

20 

10 

64  54-  9 

174-5 

65  54-  7 

174-3 

66  54-  5 

174.  I 

67  54-2 

173-9 

68  54.  0 

173-7 

10 

0 

00 

65     0. 0 

180.  0 

66     0.  0 

180.  0 

67     0.  0 

180.  0 

68     0.0 

180.  0 

69     0.  0 

180.  0 

0     00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimutlis  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

1 

h.  m. 

• 

6    00 

* 

0  00.  0 

90.  0 

6    00 

5    50 

I  46.  0 

91.7 

I  03.5 

92-5 

0  21. 1 

93-2 

5    50 

40 

3  32-0 

93-5 

2  49-5 

94-3 

2  06.  9 

95-0 

I  24.4 

95-7 

0  41.  8 

96.4 

40 

30 

5  17-7 

95-3 

4  35-1 

96.  0 

3  52-4 

96.7 

3  09.8 

97-4 

2  27.0 

98.  I 

30 

20 

7  03- 1 

97.1 

6  20.  4 

97-8 

5  37-6 

98-5 

4  54-6 

99-2 

4  II- 7 

99-9 

20 

10 

8  48.2 

98.9 

8  05.2 

99.6 

7  22.  I 

100.3 

6  39-1 

lOI.O 

5  55-9 

lOI.  7 

10 

5    00 

10  32.  7 

100.  7 

9  49-5 

lOI.  4 

9  06.3 

102.  I 

8  22.  9 

102.8 

7  39-4 

103- 5 

5    00 

4    50 

12  16.  6 

102.  6 

II  33-  I 

103-3 

10  49.  5 

103.9 

9  05-9 

104.  6 

8  22.  I 

105-3 

4    50 

40 

13  59-7 

104.4 

13  16.0 

105.  I 

12  32.  I 

105.8 

II  48.  0 

106.  5 

II  03.9 

107.  2 

40 

30 

15  42.0 

106.3 

14  57-9 

107.  0 

14  13-  5 

107.7 

13  29.  2 

108.  4 

12  44.7 

109.  I 

30 

20 

17  23.6 

108.2 

16  38.  8 

109.  0 

15  54-  I 

109-7 

15  09-  3 

110.3 

14  24-4 

in.  0 

20 

10 

19  03.  4 

no.  2 

18  18.4 

no.  9 

17  33-2 

in.  6 

16  48.  I 

112.3 

16  02.  7 

113.0 

10 

4    00 

20  42.3 

112.  2 

19  56-  8 

112.  9 

19  n.  2 

113- 6 

18  25.4 

114- 3 

17  39-6 

115.  0 

4    00 

3    50 

22  19.  8 

114.  2 

21  33-8 

114.  9 

20  47-  7 

115.  6 

20  01.  4 

116.3 

19  14-9 

117.  0 

3    50 

40 

23  55-6 

116.  3 

23  09.  2 

117.  0 

22  22. 5 

117- 7 

21  35-6 

118.  4 

20  48.  6 

119.  I 

40 

30 

25  29.8 

118.  5 

24  42.  8 

119.  2 

23  55-4 

ng.S 

23  08.  0 

120.  5 

22  20.  3 

121.  2 

30 

20 

27  02.  0 

120.  7 

26  14.3 

121.  4 

25  26.4 

122.  0 

24  38-  3 

122.  7 

23  50-1 

123-3 

20 

10 

28  32.  2 

123.0 

27  43-8 

123.6 

26  55.2 

124.3 

26  06.  6 

124.9 

25  17- 5 

125.6 

10 

3    00 

30  00.  0 

125-3 

29  10.  9 

125.9 

28  21.6 

126.  6 

27  32.2 

127.  2 

26  42. 6 

127.9 

3    00 

2    50 

31  25.2 

127.7 

30  35-  5 

128.3 

29  45.  4 

129.  0 

28  55-  3 

129.  6 

28  04.  9 

130.  2 

2    50 

40 

32  47-  9 

130.  I 

31  57-3 

130.8 

31  06.  6 

131-4 

30  15-6 

132.0 

29  24-  5 

132.6 

40 

30 

34  07-  4 

132.7 

33  i6-  I 

133-3 

32  24.  6 

133-9 

31  32-9 

134-5 

30  41.0 

135-  I 

30 

20 

35  23.8 

135-3 

34  31-6 

135-9 

33  39-4 

136- 5 

32  46-9 

137- I 

31  54-2 

137-6 

20 

10 

36  36.  5 

138.0 

35  43-  7 

138.6 

34  50-  5 

139.2 

33  57-4 

139-7 

33  03-8 

140.  2 

10 

2    00 

37  45-  6 

140.  8 

36  52.0 

141- 3 

35  58-0 

141.  9 

35  03-9 

142.4 

34  09.  8 

142.9 

2    00 

1     50 

38  50.  6 

143.6 

37  56-2 

144.  I 

37  01-5 

144.  7 

36  06.  7 

145.2 

35  II- 7 

145-7 

1     50 

40 

39  51-4 

146.  6 

38  56-  0 

147.  I 

38  00.  6 

147.6 

37  05-0 

148.  I 

36  09.  3 

148.5 

40 

30 

40  47.  2 

149.6 

39  51-2 

150.  I 

38  55-  I 

150.6 

37  58-8 

151.  0 

37  52-3 

151- 4 

30 

20 

41  38.  5 

152.  8 

40  41.  6 

153-2 

39  44-7 

153-6 

38  47-  7 

154.0 

37  50.7 

154-4 

20 

10 

42  24.  2 

156.0 

41  26.  9 

156.4 

40  29.  2 

156-7 

39  31-7 

157- I 

38  34-0 

157-4 

10 

1     00 

43  04-  8 

159.2 

42  06.  7 

159.6 

41  oS.  5 

159-9 

40  10.3 

160.  2 

39  12-0 

160.5 

1     00 

0    50 

43  39-4 

162.6 

42  40.  8 

162.  9 

41  42.  I 

163.2 

40  43.  4 

163.4 

39  44-6 

163-7 

0    50 

40 

44  08.  I 

166.  0 

43  09.  0 

166.  2 

42  09.  9 

166.  5 

41  10.  7 

166.7 

40  II.  5 

166.  9 

40 

30 

44  3°-  7 

169.4 

43  31-2 

169.  6 

42  31.8 

169.8 

41  32.  2 

170.  0 

40  32.  6 

170.  I 

30 

20 

44  47- 0 

172.9 

43  47-  2 

173-  I 

42  47.  4 

173-  2 

41  47-6 

173-3 

40  47.  8 

173-4 

20 

10 

44  56-  7 

176.4 

43  56-8 

176-5 

42  56.8 

176.6 

41  56.9 

176.6 

40  56.  9 

176.7 

10 

0    00 

45     0.  0    180.  0 

1 

44     0.0 

180.  0 

43     0-0 

180.0 

42     0. 0 

180.  0 

41     0.  0 

iSo.  0 

0     00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    30 
20 
10 

I  44.2 
3  28.7 
S  12.7 

98.8 
100.  6 
102.  4 

1  01.  4 

2  45-7 
4  29.4 

99-5 
101.3 

103.  I 

0  18.6 

2  02.  7 

3  46.2 

100.  2 
102.  0 
103.8 

I  19.7 
3  02.9 

102.  7 
X04.  5 

0  36.7 
2  19.4 

103.4 
105.2 

5 

30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

6  55-9 

7  38-2 
10  19.  7 

12  00.  0 

13  39-  3 
15  17- 1 

104.  2 
106.  0 
107.9 
109.  8 
III.  7 
113.  6 

6  12.  4 
6  54-3 
9  35-4 

11  15.4 

12  54.2 

14  31-5 

104.9 
106.  7 
loS.  6 
no.  5 
112.  4 

114- 3 

5  28.8 

7  IO-4 

8  51- I 
10  30.  6 

12  08.  9 

13  45-8 

105.  6 
107.4 
109.3 
III.  2 
113.  I 
115.  0 

4  45-  I 
6  26.  4 

8  06.6 

9  45-7 

11  23-  5 

12  59-9 

106.3 
108.  I 
no.  0 
III. 8 

113- 7 
115.  6 

4  01.4 

5  42.2 
7  22.  I 
9  00.7 

10  38.  0 
12  13.9 

107.  0 
108.8 
no.  6 
112.  5 
114.  4 
116.  3 

5 
4 

00 
50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

16  53-6 
18  28.3 

20  01.  5 

21  32-5 

23  01.  6 

24  28.  4 

115.  6 
117.  6 
119.  7 
121.  8 
124.  0 
126.  2 

16  07.  4 

17  41.6 

19  14.  I 

20  44.  7 

22  13.  I 

23  39-  I 

116.  3 
118.  3 
120.  4 
122.  5 
124.  6 
126.8 

15  21.  I 
i6.  54.  8 

18  26.  7 

19  56-6 

21  24.3 

22  49.  7 

117.  0 
119.  0 
121.  0 
123.  I 
125.2 
127.4 

14  34-  7 

16  07.8 

17  39-  I 

19  08.  4 

20  35.4 
22  00.  2 

117.  6 
119.  6 
121.  7 
123.8 
125.  9 
128.  I 

13  48.  2 

15  20.  6 

16  51.4 

18  20.  0 

19  46.  4 
21   10.4 

118.  3 
120.3 
122.3 
124.4 
126.5 
128.  7 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

• 

25  52-8 

27  14-4 

28  33-  3 

29  49.  0 

31  OI-5 

32  10.3 

128.5 
130.8 
133-2 

135-7 
138.2 
140.  8 

25  02.  8 

26  23.9 

27  41-9 

28  56.  8 

30  08.  5 

31  16.7 

129.  I 
131-4 
133-8 
136.2 

138.7 
141-3 

24  12.  7 

25  32-9 

26  50.3 

28  04.  5 

29  15.4 

30  22.  8 

129.7 
132.0 

134-4 
136.8 

139-3 
141.  8 

23  22.4 

24  42.  0 

25  58.6 

27  12.  0 

28  22.  2 

29  28.  9 

130-3 
132.6 

134-9 
137-3 
139.8 
142.3 

22  32.  I 

23  50.8 

25  06.8 

26  19.  4 

27  29.  0 

28  34.  8 

130.9 
133-2 
135-5 
137-9 
140.  3 
142.8 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

33  15-5 

34  16.  7 

35  13- 6 

36  05.  8 

36  53-  5 

37  36-  2 

143-4 
146.  2 
149.0 

151- 9 

154-8 

157-8 

32  21.  I 

33  21.4 

34  17-  7 

35  09-  2 

35  56-  3 

36  38-  4 

144.0 
146.  7 
149  4 

152-3 
155-2 
158-1 

31  26.  5 

32  26.  2 

33  21.7 

34  12.  7 

34  59- 0 

35  40-4 

144.4 
147.  I 
149-8 
152-7 
155- 5 
158.4 

30  31-9 

31  30-8 

32  25.6 

33  15-9 

34  01.  6 
34  42.  6 

144.9 
147.6 
150-3 
1.53-  I 
155-9 
158.8 

29  37-  I 

30  35-  3 

31  29.4 

32  19.  I 

33  04-  2 
33  44-5 

145-4 
148.  0 

150-7 
153-4 
156.2 

159- I 

2 
1 

00 
50 
40 
30 
20 
10 

1     00 
0    50 

40 
30 
20 
10 

38  13-  7 

38  45-  7 

39  12.2 
39  33- 0 
39  48.  0 

39  56-  9 

160.8 
163.9 
167.  I 

170-3 

173-5 
176.7 

37  15-3 

37  46.  9 

38  13-  0 
38  33-  4 
38  48.  2 
38  57-  0 

161.  I 
164.  2 
167.3 
170.4 
173-6 
176.8 

36  16.  9 

36  48.  0 

37  13-  7 
37  33-9 
37  48.  4 
37  57- 0 

161.  4 
164.5 

167-5 
170.  6 

173-7 
176.8 

35  18.4 

35  49-  I 

36  14.4 

36  34-  2 
36  48-  6 

36  57-2 

161.  7 
164.  7 
167.7 
170.7 
173-8 
176.9 

34  19-9 

34  50-  I 

35  15-  I 
35  34-  7 
35  48.  8 
35  57-2 

162.  0 
164.9 
167.9 
170.9 

173-9 
177.0 

1 
0 

00 
50 
40 
30 
20 
10 

0    00 

1  40    0.  0 

1 

180.  0 

39     0-0 

180.  0 

38     0.0 

180.  0 

37     o-o 

180.  0 

36     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Soatll  decUnation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5     10 

5  00 
4  50 
40 
30 
20 
10 


4 
3 


00 
50 
40 
30 
30 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


10« 


Alt. 


o  / 


36. 1 


17 

58. 

37 


8  15 

9  52' 
II  27, 

13  01, 

14  33' 

16  03, 

17  31' 

18  57. 


20  20.  7 

21  41.  6 

22  59.6 

24  14,  8 

25  26.  8 

26  35-5 

27  40.  8 

28  42.  2 

29  39.  8 

30  33-  2 

31  22.3 

32  06.  8 

32  46-  5 

33  21.4 

33  51-2 

34  15-  8 
34  35-  I 
34  48.  9 
34  57-2 


35    00 


Az. 


105.9 


07. 
09. 
II. 

13- 
15- 
17- 


18.9 
20.  9 
22.  9 
25.0 
27.  I 

29-3 


45-8 
48.4 
51-1 
53-8 
56.6 

59-4 

62.  2 
65.1 
68.1 
71.  o 
74.0 
77.0 


180.  o 


11' 


Alt. 


o  52.7 

2  33-9 
4  13- 9 

s  52-9 

7  30-5 
9  06.  9 

10  41.  7 

12  14.  9 

13  46.  2 

15  15- 6 

16  43.  o 

18  08.  I 

19  30.  8 


31-  .■> 

20  50.9 

33-  7 

22  08.  2 

36.0 

23  22.  8 

38-4 

24  34.  0 

40.8 

25  42.0 

43-3 

26  46.  5 

27  47-2 

28  44.  2 

29  36.  9 

30  25.3 

31  09.  2 

31  48.5 

32  22.  8 

32  52-2 

33  16.4 
33  35-  5 
33  49-  I 
33  57-3 


34     0.0 


Az. 


106.  6 

08.4 
10.  2 
12.  o 
13.8 

15-7 
17.  6 


19. 
21. 

23- 
25- 
27. 
29. 


32.  I 

34-3 
36.6 

38.9 
41-3 
43-8 

46.3 
48.9 

SI- 5 
S4-2 

S6-9 

59-7 

62.  5 

65-4 
68.2 
71.  I 
74.1 
77.0 


180.  o 


12= 


Alt. 


o  09.  2 


SO.  I 
29.7 
08.2 

45-5 

8  21.  2 

9  55-5 

11  28. 1 

12  58.9 

14  27.  6 

15  S4-3 

17  i8-  7 

18  40.  7 

20  00.  I 

21  16.8 

22  30.  5 

23  41.2 

24  48.  4 

25  52-2 


26  52. 

27  48. 

28  40. 

29  28. 

30  II. 

30  50- 


31  24.  I 

31  53-2 

32  17.  I 

32  35-8 
32  49.2 

32  S7-3 


o.  o 


Az. 


107-3 

09.  I 

10.  9 
12.  7 

14-5 
16.  4 

18.3 


20. 

22. 
24. 
26. 
28. 
30. 


32.6 
34-8 
37-1 
39-4 
41.8 

44-3 

46.8 
49-3 
SI- 9 
S4-5 
S7-2 
60.  o 

62.8 
65.6 
68.4 

71-3 
74.2 

77.1 


180.  o 


13^ 


Alt. 


06.3 


2  4S- 
4  23. 

6  00. 

7  3S- 
9  09. 


10  41.  2 

12  II.  2 

13  39-  5 

15  OS-  S 

16  29.  3 

17  50-6 

19  09.  3 

20  25.  I 

21  38.  2 

22  48.  I 

23  S4-7 

24  57-8 

25  S7-I 

26  52.  6 

27  44- I 

28  31.3 

29  14.  o 

29  S2-2 

30  25.6 

30  S4-  2 

31  17- 7 
31  36-  I 

31  49-4 
31  S7-3 


32 


o.  o 


Az. 


109.7 
III.  5 

113-3 
115.  I 

117.  o 

118.  9 

120.  8 
122.  8 
124.  8 
126.8 
128.9 
131.  o 

133-2 
135-4 
137-6 

139- 9 
142.3 
144.  7 

147-2 
149.7 

152-3 
154.9 

157-6 
160.3 

163.  o 
165.  8 
168.6 
171.  4 

174-3 
177.  I 


180.  o 


14= 


Alt. 


o  22.  4 

2  01.  2 

3  38.8 

5  15-0 

6  49-7 

8  22.8 

9  54-2 

11  23.7 

12  51.2 

14  16.  6 

15  39-  7 
18  12.  4 

18  18.3 

19  33-  9 

20  45.9 

21  55- o 

23  00.  8 

24  03.  2 

25  01.  9 

25  56.8 

26  47.  6 

27  34-  I 

28  16.3 

28  54.  I 

29  27.  o 

29  55-  I 

30  18.3 
30  36-  6 
30  49-  5 
30  57-3 


P,  I     o.  o 


Az. 


10.  4 
12.  2 
14.  o 
15.8 
17.7 
19.  6 


21. 

23 

25' 

27, 
29, 

31 


33-7 
35-9 
38.2 

40.  5 
42.8 
45-2 

47.6 
50-  I 
52-7 
55-3 
57-9 
60.  5 

63-3 
66.0 
68.8 

71-5 
74-3 
77-1 


180.  o 


Hour 
Angle. 


h.  m. 


5    10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0             / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

4    50 

I  16.9 

112.  9 

0  32.6 

"3-5 

4 

50 

40 
30 
20 
10 

2    54.0 

4  29-7 

6  03.8 

7  36-4 

114.  7 
116.  5 
118.  3 
120.  2 

2  09.  2 

3  44-2 

5  17-9 

6  49.9 

115-3 
117.  I 
119.  0 
120.8 

1  24.4 

2  59- 0 
4  32-0 
6  03.4 

116.  0 

117.  8 
119.  6 
121.  5 

0  39.6 

2  13-6 

3  46.0 
5  16.9 

116.  7 
118.  5 
120.3 
122.  I 

I  28.2 

3  00.  I 

4  30-  I 

119.  I 

120.  9 

122.  7 

40 
30 
20 
10 

4    00 
3    50 

40 
30 
20 
10 

9  07.2 
10  36.  0 

12  03.  0 

13  27.7 

14  50.  0 
16  09.9 

122.  I 
124.  0 
126.0 
128.0 
130.  I 
132.2 

8  20.  I 

9  48.3 

11  14.  6 

12  38.  6 

14  00.3 

15  19-  5 

122.  7 
124.  6 
126.  6 
128.6 
130.6 
132-7 

7  32-9 
9  00.  5 

10  26.  I 

11  49-  5 

13  lo-  5 

14  29.  I 

123.4 

125-3 
127.  2 
129.  2 
131.  2 
133-3 

6  45-7 

8  12.  7 

9  37-6 

11  00.  2 

12  20.  6 

13  38-  5 

124.  0 

125- 9 
127.8 

129.8 

131.  8 

133-8 

5  58-4 

7  24-7 

8  49.  0 

10  II.  0 

11  30.  7 

12  47-  7 

124.  6 
126.  5 
128.4 
130.  3 
132-3 
134.3 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

17  27.3 

18  41.8 

19  53-3 

21  01.  8 

22  06.  9 

23  08.  7 

134-3 
136-5 
138-7 
141.  0 

143-3 
145-7 

16  36.  I 

17  49.  9 

19  00.  8 

20  08.  5 

21  12.  9 

22  13.  8 

134.8 
137-0 
139.2 
141.  4 

143-7 
146.  I 

15  44-9 

16  57-9 

18  08.  I 

19  15-  I 

20  18.  9 

21  19.  2 

135-4 
137- 5 
139-7 
141-9 
144.  2 

146.5 

14  53-  6 

16  06.  0 

17  15-4 

18  21.8 

19  24.  8 

20  24.  4 

135-  9 
138.0 
140.  2 
142.4 
144.7 
147.0 

14  02. 3 

15  13-9 

16  22.  6 

17  28.  2 

18  30.  6 

19  29.  6 

136.4 

138.5 
140.  7 

142.9 

145-  I 
147.4 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

24  06.  6 

25  00.  8 

25  51-0 

26  36.  9 

27  18.6 
27  55-8 

148.  I 
150-5 
153-0 
155-6 
158.  2 
160.8 

23  II.  2 

24  04.  8 

24  54-  3 

25  39-8 

26  20.  8 
26  57-  5 

148.5 
150.9 
153-4 
155-9 
158-5 
161.  I 

22  I"?.  8 

23  08.  8 

23  57-6 

24  42.  6 

25  23-0 
25  59-2 

148.9 

151-3 
153-8 

156.3 
158.8 

161.3 

21  20.  4 

22  12. 7 

23  00.9 

23  45-  I 

24  25.  2 

25  01.  0 

149-3 
151- 7 
154.  I 
156.6 

159-  I 
161.  6 

20  24.  9 

21  16.  5 

22  04.  2 

22  47.9 

23  27.4 

24  02.  7 

149.7 
152.  I 

1 54-  5 
156.9 

159-4 
i6x.  8 

2 

1 

00 
50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

28  28.  3 

28  56.  0 

29  18.  9 

29  36.  8 
29  49.  7 

29  57-4 

163-  5 
166.  2 
168.9 
171.  6 

174.4 
177.2 

27  29.  6 

27  56-9 

28  19.  5 
28  37.  I 
28  49.  8 
28  57.4 

163-7 
166.  4 

169.  I 

171. 8 

174-5 
177.2 

26  30.  9 

26  57-9 

27  20.  I 

27  37-6 
27  50-0 
27  57.6 

163.  9 
166.6 
169.  2 
171.  9 
174-6 
177-3 

25  32-1 

25  58-9 

26  20.  7 

26  37-8 
26  50.  2 
26  57.6 

164.  2 
166.8 
169.4 
172.  0 

174-7 
177-3 

24  33-4 

24  59-6 

25  21.3 
25  38.  2 
25  50-3 
25  57-6 

164.4 
167.  0 
169.5 
172.  I 
174.8 
177-4 

1 
0 

00 
50 
40 
30 
20 
10 

0    00 

30    0. 0 

180.  0 

29    0.  0 

180.0 

28    0. 0 

180.0 

27     0. 0 

180.  0 

26    0.  0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risins:  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


4  30 
SO 
10 

i  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
SO 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


2§° 


21° 


Alt. 


o  42 

2  14 

3  43 

5  II 

6  36 

8  00, 

9  21 

10  40. 

11  57 

13  10 

14  21 

15  29 

16  34 

17  36 

18  34 

19  29 

20  20 

21  07 

21  50, 

22  29 

23  04, 

23  34 

24  00, 
24  21 
24  38 
24  S°' 
24  57 


Az. 


25  0.0 


19.8 
21.  6 
23-4 

25.2 
27.  I 
29.  o 

30-9 
32-9 
34-9 


37- o 
39-  I 
41.  2 

43-4 

45-7 
47.8 


50.1 

52-4 
54-8 
57-2 
59-6 
62.  I 

64.6 
67.  I 
69.7 
72.  2 
74.8 
77-4 


Alt- 


180.  o 


Az. 


1  28.  o 

2  56.8 

4  23-8 

5  48-8 

7  II- 7 

8  32-3 

9  50- 6 

11  06.  2 

12  19-3 

13  29-  5 

14  36.  8 

15  41- o 

16  42.  o 

17  39-6 

18  33-  6 

19  24.  o 

20  10.  5 

20  53.  I 

21  31.  6 

22  05.  8 

22  35.8 

23  OI-3 

23  22.  4 

23  38-  8 
23  50-6 
23  57-7 


22° 


Alt. 


24  o.  o 


37- 

39- 

141 


22.  2 
24.  o 

25.8 
27.7 
29.  6 

31-5 
33-5 
35-5 


43-8 
46.  o 
48.2 


50-5 
52.8 

55' 
57 
59 
62 


64.8 

67-3 
69.8 

72-3 
74-9 
77-4 


180.  o 


3 
5 
6 

7 

9 

10 


36. 
00 
22 
42 
00. 

15 


11  27 

12  37 

13  43 

14  47 

15  47 

16  44 

17  37 

18  27 

19  13 

19  55 

20  33 

21  07 

21  37 

22  02 
22  22 
22  39 
22  50. 
22  57 


Az. 


o  41.9 
2  10.  I 


23° 


Alt. 


23  o.  o 


122.  8 
124.  6 

126.  4 
128.3 
130.  2 
132.  I 
134.0 
136.0 

138.0 
140.  I 
142.  2 

144-3 
146.  5 

148.7 

150.9 
153-2 

155-  5 
157-8 
160.  2 
162.  6 

165.  I 

167-  5 
170.  o 

172-5 
175-0 

177-5 


180.  o 


Az. 


I  23.3 


2  49.1 

4  12.7 

5  34-2 

6  53-3 

8  10.  2 

9  24-4 


10  36.  I 

11  44.  8 

12  50-  7 

13  53-6 

14  53-  2 

15  49-3 

16  42.  2 

17  31-2 

18  16.6 

18  58.  I 

19  35-6 

20  09.  o 

20  38.  2 

21  03. o 
23-4 
39-4 
50-9 
57-7 


21 
21 
21 

21 


24° 


Alt. 


22  o.  o 


125-3 

127.  o 

128.  9 
130.8 

132-7 
134.6 

136.5 

138.5 
140.  6 
142.  6 
144.  7 
146.9 
149.  I 

151-3 
153-5 
155-8 
158.  I 
160.  5 
162.  9 

165-3 
167.7 
170.  I 
172.  6 

175-0 
177-5 


Az. 


i8o.  o 


36.6 


2  01 

3  24 

4  45 

6  03 

7  19 

8  33 

9  44 

10  52 

11  57 

12  59 

13  58 

14  54- 

15  46 

16  35 

17  19, 

18  00, 

18  37 

19  10, 

19  39 

20  03 
20  24 
20  39 
20  51 
20  57 


21     0.0 


125.9 

127.  6 

129-5 
131-4 
133-2 
135-  I 
137- I 

139- I 
141.  I 

143-  I 
145.2 

147  3 
149-5 

151-7 
153- 9 
156.  2 
158.  5 
160.8 
163.  I 

165-5 
167.8 
170.3 
172.7 

175- I 
177-5 


180.  o 


Hour 
Angle. 


h.  m. 


4  30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  risinj;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East! 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  46°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6    10 

0  25.4 

86.  I 

I  08.  6 

85.4 

6 

10 

6    00 

o  oo.  o 

90.  0 

0  43-2 

89-3 

I  26.3 

88.6 

2  09.5 

87-9 

2  52-6 

87.2 

6 

00 

5    50 

I  44.2 

91.8 

2  27.4 

91.  I 

3  10.5 

90.4 

3  53-7 

89.7 

436.8 

89.0 

5 

50 

40 

3  28-3 

93-6 

4  11-5 

92-9 

4  54-6 

92.  2 

5  37-8 

91-5 

6  20.8 

90.8 

40 

30 

5    12.2 

95-4 

5  55-4 

94-7 

638.7 

94.0 

7  21.9 

93-3 

8  05.  0 

92.  6 

30 

30 

6  55-7 

97.2 

7  39-1 

96-  5 

8  22.5 

95-8 

9  05-8 

95-1 

9  49- 0 

94.4 

20 

10 

8  38.8 

99.0 

9  22.4 

98-3 

10  06.  0 

97-6 

10  49.  6 

96.9 

II  32.8 

96.  2 

10 

5    00 

10  21.  5 

100.  9 

II  05.3 

100.  2 

II  49.  0 

99-5 

12  32.  6 

98.8 

13   16.  I 

98.  I 

5 

00 

i    50 

12  03.4 

102.8 

12  47-  5 

102.  I 

13  31-5 

lOI.  4 

14  15-4 

100.  7 

14  59-  I 

100.  0 

4 

50 

40 

13  44-7 

104.  7 

14  29.  0 

104.  0 

15  13-3 

103-  3 

15  57-4 

102.  6 

16  41.3 

lOI.  9 

40 

30 

15  25-0 

106.  6 

16  09.  8 

105.9 

16  54.2 

105.  2 

17  38.  7 

104.5 

18  22. 9 

103.8 

30 

20 

17  04-  3 

108.  5 

17  49.4 

107.8 

18  34-  3 

107.  2 

19  19.  I 

106.5 

20  03.  7 

105.8 

30 

10 

18  42.  5 

no.  5 

19  28.  0 

109.  8 

20  13.3 

109.  2 

20  58.  5 

108.5 

21  43-4 

107.8 

10 

4     00 

20  19.  4 

112.  5 

21  05.3 

III.  9 

21  51.  I 

III.  2 

22  36.  7 

no.  5 

23  22.  I 

109.8 

4 

00 

3    50 

21  55- 0 

114.  6 

22  41.4 

113- 9 

23  ^7.  6 

113.  2 

24  13-8 

112.  5 

24  59-  6 

III.  8 

3 

50 

40 

23  28.  8 

116.  7 

24  15-7 

116.  0 

25  02.  5 

115- 4 

25  49-  I 

114.  7 

26  35-  5 

114.  0 

40 

30 

25  01.  0 

118.  9 

25  48.  6 

118.  2 

26  35-9 

117.  6 

27  23.  I 

116.  9 

28  09.  9 

116.  2 

30 

20 

26  31.  2 

121.  I 

27  19-3 

120.  5 

28  07.  3 

119.  8 

28  55-  I 

119.  I 

29  42.  6 

118.  4 

20 

10 

27  59-3 

123.4 

28  48.  I 

122.  7 

29  36.  7 

122.  I 

30  25.2 

121.  4 

31   13-2 

120.  7 

10 

3    00 

29  25.  I 

125-7 

30  14.  6 

125.  I 

31  03.8 

124.4 

31  52.9 

123.7 

32  41-  7 

123.  I 

3 

00 

2    50 

30  48.  4 

128.  I 

31  38.6 

127-5 

32  28.  5 

126.8 

33  18.4 

126.  2 

34  07.  8 

125.  5 

2 

50 

40 

32  09.  0 

130.6 

32  59-9 

130.0 

33  50-6 

129.3 

34  41-  I 

128.  7 

35  31-3 

128.0 

40 

30 

33  26.  6 

133-  2 

34  18.  2 

132.6 

35  09.  7 

131- 9 

36  00.  9 

131- 3 

36  51-9 

130.6 

30 

30 

34  41.  0 

135-8 

35  33-4 

135-2 

36  25.6 

134.6 

37  17-6 

134.0 

38  09.  4 

133.  3 

20 

10 

35  51-8 

138.5 

36  45-  0 

137-9 

37  38.  I 

137-3 

38  31-0 

136-7 

39  23-  4 

136.  I 

10 

2    00 

36  59- 0 

141-3 

37  52-9 

140.  7 

38  46.  7 

140.  I 

39  40.  4 

139.6 

40  33-  8 

139.0 

2 

00 

1    50 

38  02.  2 

144.  I 

38  56-  9 

143-6 

39  51-  5 

143-  I 

40  46.  0 

142.  5 

41  40.  2 

141.  9 

1 

50 

40 

39  oi-  I 

147-0 

39  56-  6 

146.  6 

40  51-  9 

146.  I 

41  47.  I 

145- 5 

42  42.  2 

145.  0 

40 

30 

39  55-  4 

150.  I 

40  51.  8 

149.  6 

41  47.  8 

149.  I 

42  43.  9 

148.7 

43  39-  7 

148.  2 

30 

20 

40  45.  0 

153-2 

41  41-9 

152.8 

42  38.  8 

152-3 

43  35.  5 

151-9 

44  32-  I 

151-4 

20 

10 

41  29.  4 

156.3 

42  27.  I 

156.0 

43  24-  6 

155-6 

44  22.  I 

155-2 

45   19-2 

154.8 

10 

1    00 

42  08.  6 

159.6 

43  06.  7 

159-3 

44  04.  8 

158.9 

45  02.  9 

158.6 

46  00.  8 

158.2 

1 

00 

0    50 

42  42.  2 

162.  9 

43  40.  8 

162.  6 

44  39-  5 

162.3 

45  38.  2 

162.  0 

46  36.  8 

161.  7 

0 

50 

40 

43  09-  9 

166.  2 

44  09.  0 

166.  0 

45  08.  2 

165.8 

46  07.  3 

165.  5 

47  06.  3 

165-3 

40 

30 

43  31-  7 

169.  6 

44  31-2 

169.  5 

45  30-  8 

169.  3 

46  30-  3 

169.  I 

47  29.  8 

168.9 

30 

20 

43  47-  4 

173-0 

44  47-  2 

172.9 

45  46.  9 

172.8 

46  46.  7 

172.7 

47  46.  4 

172.  6 

20 

10 

43  56.  8 

176.  5 

44  56-  8 

176.5 

45  56-  8 

176.4 

46  56.  8 

176.3 

47  56.  6 

176.3 

10 

0    00 

44     0.  0 

180.  0 

45     o-o 

180.  0 

46     0.  0 

180.  0 

47     0.  0 

180.  0 

48     0.  0 

180.  0 

i 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5 
4 


4 
3 


30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


5° 


Alt. 


0  08.  2 

1  51.8 

3  35-7 
5  19-8 

7  03-9 

8  48.  I 
10  32.  I 

12  16.  o 

13  59-6 
15  42.6 
17  25.2 

19  07.  o 

20  48.  2 
22  28.  I 

24  07.  3 

25  45-  2 

27  21.  7 

28  56.  7 
30  29.  9 

32  01.  2 

33  30-  3 

34  57-  2 

36  21.  4 

37  42.  8 

39  oi-  o 

40  16.  o 

41  27.  I 

42  24.  2 

43  37-  I 

44  35-  4 

45  28.6 

46  16.5 

46  58.  8 

47  35-  2 

48  05.  4 
48  29.  I 
48  46.  2 
48  56.  5 


Az. 


49 


o.  o 


82.9 

84.7 

86.5 
88.3 
90.  I 
91.9 

93-7 
95-5 

97-4 

99-3 
loi.  2 
103.  I 
105.0 
107.  I 

109.  o 
III.  I 

113-2 

IIS- 4 

117-7 
120.  o 

122.  4 
124.8 

127-3 
130.0 

132-7 
135-5 

138.4 
141.  4 

144-  5 

147-7 
150.9 

154-3 

157-8 
161.  4 
165.  o 
168.7 
172.4 
176.  2 


Alt. 


180.  o 


o  51-5 
2  35- o 

4  18.7 

6  02.  8 

7  46.8 

9  31-  I 

11  15.2 

12  59.  2 

14  42.  8 

15  26.  I 

18  08.  9 

19  51-0 
21  32.4 

23  12.9 

24  52-  4 
26  30.  7 

28  07.  7 

29  43-  2 

31  17-0 

32  48.  8 

34  18.  7 

35  46.  2 

37  II- 2 

38  33-  3 

39  52-4 

41  08.  2 

42  20.  2 

43  28.  2 

44  31-  9 

45  31-0 

46  25.  o 

47  13-7 

47  56-6 

48  33-  7 

49  04-  4 
49  28.  5 
49  45-  9 

49  56.  S 


Az. 


>o  o.  o 


82.2 

84.  o 

85.8 
87.6 
89-4 

91.  2 

93- o 
94.8 

96.7 

98.5 
00.  4 
02.  3 

04- 3 
06.3 

08.3 
10.  4 
12-5 
14.7 
16.  9 
19.  2 

21.  6 
24.  I 
26.6 

29-3 
32.0 
34-8 

37-7 
40.8 

43-9 

47-  I 
50-4 
53-9 

57-4 
61.  o 
64.  7 
68.5 

72-3 
76.  I 


Alt. 


o    / 


180.  o 


I  34.8 
3  18.  I 

5  01.  8 

6  45-7 
8  29.8 

10  13.9 

11  58.  2 
13  42.  2 

15  26.  o 

17  09.  4 

18  52.  4 
20  34.  8 

22  16.  5 

23  57-3 

25  37-2 

27  15-9 

28  53.  4 
30  29.  5 

32  03.  8 

33  36-  2 

35  06.  9 

36  35- o 

38  00.  8 

39  23.  7 

40  43-  6 

42  00.  I 

43  13-  I 

44  22.  o 

45  26.  5 

46  26.  4 

47  21.3 

48  10.  8 

48  54-  4 

49  32-  I 

50  03-  4 
50  27.9 

50  45-  7 
50  56-  3 


Az. 


Alt. 


51  o.  o 


81.6 

83-3 

85.1 
86.9 
88.7 

90-5 
92-3 
94-  I 

96.  o 

97-8 

99-7 
01.  6 

03.6 

05.6 

07.  6 
09.7 
II.  8 
14.  o 
16.  2 

18.5 

20.  9 
23-4 

25-9 
28.6 

31-3 
34-2 

37-  I 
40.  2 

43-3 
46.6 

49-9 
53-4 


57- 
60. 

64. 
68. 

72- 
76. 


180.  o 


o  35-5 
2  18.  I 
4  01.3 


5  44-7 

7  28.7 

9  12.  6 

10  56.  8 

12  41.  o 

14  25.  I 


Az. 


16  09.  o 

17  52.  6 

19  35-  8 
21  18.  5 

23  00.4 

24  41.  6 

26  21.8 

28  01.  I 

29  38.  9 

31  15-4 

32  50-3 

34  23.  6 

35  54-7 

37  23. 7 

38  50-  I 

40  13.  9 

41  34-  5 

42  52.  o 

44  05.7 

45  15-  5 

46  20.  9 

47  21.  8 

48  17-  4 

49  07-  7 

49  52-  I 

50  30.  6 

51  02.3 
SI  27.4 
Si  45-  4 
51  56.3 


79-  I 
80.9 

82.  7 

84.4 
86.2 
88.0 
89.8 
91.  6 
93-4 

95-3 
97.  I 

99.0 
100.  9 
102.  8 
104.  8 

106.8 
108.  9 

III.  o 

113.  2 

115- 5 
117.  8 

120.  2 
122.  6 
125.  2 
127.9 
130.  6 
133-5 

136.4 

139-5 
142.  7 
146.  o 
149-4 
152-9 

156.6 
160.3 
164.  I 
168.0 
172.  o 
176.  o 


Alt. 


I  19.  I 

3  01-4 

4  44-3 


6 
8 
9 

IX 


27.  6 
II.  4 

55-4 
39-6 
13  23.7 
15  07-9 


16  51.9 
1835-6 
20  19.  o 

22  01.  8 

23  44-  I 
25  25.5 

27  06.  2 

28  45-  7 
30  24.  I 

32  01.  2 

33  36-  6 


35  IO-4 


^2  o.  o  ,180.  o 


36  42.  2 

38  II.  9 

39  39 

41  03 

42  25 

43  43 


44  58.  I 

46  08.  8 

47  15-  I 

48  16.  8 

49  13-  4 

50  04.  4 

50  49-  7 

51  28.  8 

52  01.  2 
52  26.  8 

52  45-  I 
52  56-2 


Az. 


50 


o.  o 


78.4 

80.2 
81.9 

83-7 
85-5 
87-3 

89. 1 
90.9 
92.7 

94-5 
96.4 

98.2 
100.  I 
102.  I 
104,  I 

106.  I 
108.2 
no.  3 

112.  4 

114.  7 
117.  o 

119-4 

121.  9 

124-  5 
127. 1 

129.9 
132-8 

135-7 
138.8 

142.  I 

145-4 
148.9 
152.4 

156. 1 

159-9 
163.8 
167.8 

171.  8 
175-9 


180.  o 


Hour 
Angle. 


h.  m. 


6  30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

1 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

b.  m. 

6 

50 

0  08.  7 

72.7 

0  52.8 

72.  I 

I  36.8 

71.4 

6    50 

40 

O    21.  I 

75-9 

I  04.  8 

75-2 

I  48.6 

74.5 

2  32.3 

73.9 

3  16-  0 

73-2 

40 

30 

2    02.  5 

77-7 

2  46.  0 

77.0 

3  29.4 

76.3 

4  12.8 

75-6 

4  56.  I 

74-9 

30 

20 

3  44-6 

79-5 

4  27.8 

78.8 

5  "o 

78.1 

5  54-1 

77-4 

6  37.2 

76.7 

20 

10 

5  27.4 

81.2 

6  10.3 

80.  5 

6  53-3 

79-8 

7  36.2 

79.1 

8  19.  0 

78.4 

10 

6 

00 

7  10.5 

83.0 

7  53-4 

82.3 

8  36.1 

81.  6 

9  18.8 

80.9 

10  01.3 

80.  2 

6    00 

5 

50 

8  54.2 

84.8 

9  36.9 

84.  I 

10  19.  4 

83.3 

II  01.  9 

82.  6 

II  44.2 

8r.  9 

5    50 

40 

10  38.  0 

86.6 

II  20.  6 

85.8 

12  03.  I 

85.1 

12  45-4 

84.4 

13  27.6 

83-7 

40 

30 

12  22.  I 

88.4 

13  04.  6 

87.6 

13  47-  0 

86.9 

14  29.  3 

86.2 

15  II.  2 

85-4 

30 

20 

14  06.  3 

90.  2 

14  48.  8 

89.4 

15  31-  I 

88.7 

16  13.3 

88.0 

16  55-3 

87.  2 

20 

10 

IS  50. 5 

92.  0 

16  32.9 

91.  2 

17   15-4 

90.5 

17  57-5 

89.7 

18  39-  4 

89.0 

10 

5 

00 

17  34.  6 

93-8 

18  17.  I 

93- 0 

18  59-  5 

92.3 

19  41-  7 

91-5 

20  23.  7 

90.8 

5    00 

4 

50 

19  18.  5 

95-6 

20  01.  I 

949 

20  43-  6 

94-  I 

21  25.8 

93-3 

22  07.  8 

92.  6 

4    50 

40 

21  or.  9 

97-5 

21  44.7 

96.7 

22  27.3 

96.  0 

23  09.  6 

95-2 

23  51- 8 

94.4 

40 

30 

22  44.9 

99.4 

23  27.9 

98.6 

24  10.  7 

97-9 

24  53-  2 

97-  I 

25  35-  5 

96-3 

30 

20 

24  27.  5 

101.3 

25  10.  7 

100.  6 

25  S3-  7 

99.8 

26  36.  4 

99.0 

27  18.9 

98.  2 

20 

10 

26  09.  3 

103-3 

26  52.  8 

102.  5 

27  36.  I 

loi.  8 

28  19.  I 

lOI.  0 

29  01.  7 

100.  2 

10 

4 

00 

27   50.3 

105.3 

28  34.  I 

104.  5 

29  17.7 

103.8 

30  01.  0 

103.0 

30  44-  0 

102.  2 

4    00 

3 

50 

29  30.  2 

107.  4 

30  14.  6 

106.  6 

30  58-  6 

105.8 

31  42.  I 

105.  0 

32  25.4 

104.  2 

3    50 

40 

31  09.  I 

109.5 

31   53-8 

108.  7 

32  38.  2 

107.9 

33  22.2 

107.  I 

34  06.  0 

106.3 

40 

30 

32  46.  7 

III. 7 

33  31-8 

no.  9 

34  16.  7 

no.  I 

35  01.2 

109.3 

35  45-4 

108.  5 

30 

20 

34  22.  6 

113-9 

35  o8-4 

113.  I 

35  53-8 

112.  3 

36  38.  8 

III.  5 

37  23.  6 

no.  7 

20 

10 

35  57-  I 

116.  2 

36  43-  4 

"S-S 

37  29.4 

114.  6 

38  15-  I 

113-8 

39  00.  2 

113-0 

10 

3 

00 

37  29.  5 

118.  6 

38  16.  5 

117.  9 

39  03.  I 

117.  0 

39  49-  4 

116.  2 

40  35-  4 

"5-4 

3    00 

3 

50 

38  59-  9 

121.  I 

39  47-  6 

120.3 

40  34.  8 

119- 5 

41  21.9 

118.  7 

42  08.  5 

117.  9 

2    50 

40 

40  27.  9 

123.7 

41   16.3 

122.  9 

42  04.  4 

122.  I 

42  52.  I 

121.  3 

43  39-  5 

120.  5 

40 

30 

41  53-  I 

126.3 

42  42.  5 

i2v  6 

43  31-4 

124.8 

44  19-  9 

124.  0 

45  08.  0 

123.  I 

30 

20 

43  15-5 

129.  I 

44  05.  7 

128.4 

44  55-  4 

127.  6 

45  44-  8 

126.8 

46  33-  9 

125.9 

20 

10 

44  34-7 

132.  0 

45  23.  6 

131- 3 

46  16.  3 

130.  5 

47  06.  7 

129.7 

47  56.6 

128.9 

10 

2 

00 

45  SO.  2 

135-0 

46  42.  I 

134.3 

47  33-  7 

133-6 

48  25.  0 

132.8 

49  15-9 

132.0 

2    00 

1 

50 

47  01.  8 

138.2 

47  54-7 

137.5 

48  47-  3 

136.7 

49  39-  5 

136.0 

50  31-4 

135-2 

1    50 

40 

48  09.  I 

141.  4 

49  02.  9 

140.  7 

49  56-4 

140.  0 

50  49-  6 

139-3 

51  42.  6 

138.6 

40 

30 

49  II.  8 

144.  8 

SO  06.  5 

144.  I 

51  01.  0 

143- 5 

51  55-1 

142.8 

52  49.  2 

142.  I 

30 

20 

50  09.  2 

148.3 

51  04.  9 

147-7 

52  00.3 

147- I 

52  55-5 

146.5 

S3  50.  6 

145-8 

20 

10 

51  01.  I 

151- 9 

51  57-7 

151-4 

52  54-  0 

150.8 

53  50.4 

150.  2 

54  46.  I 

149.6 

10 

1 

00 

SI  47-  I 

155-7 

52  44.  5 

155-2 

53  41-  7 

154.7 

54  38.  8 

154.  2 

55  35-8 

153-6 

1    00 

0 

50 

52  26.  9 

159.6 

53  25.  0 

159-  2 

54  23.  0 

158-7 

55  21.0 

158-3 

56  18.  7 

157-8 

0    50 

40 

53  00.  0 

163-  5 

53  58.  7 

163.  2 

54  57-4 

162.8 

55  56.0 

162.  4 

56  54-  6 

162.  0 

40 

30 

53  26.  I 

167.6 

54  25.4 

167-3 

55  24.  5 

167.  0 

56  23.  8 

166.7 

57  22.8 

166.  4 

30 

20 

53  44.  8 

171-7 

54  44-  5 

171- 5 

55  44-  I 

171- 3 

56  43-  8 

171.  I 

57  43-  4 

170.9 

20 

10 

53  56.  I 

175-8 

54  56.  I 

175-7 

55  56-  I 

175- 6 

56  56.  0 

17s- 5 

57  55-  8 

175-4 

10 

0 

00 

54     0.  0 

180.  0 

55     0.  0 

180.  0 

56     0.  0 

180.  0 

57     0.  0 

I  So.  0 

58     0.  0 

180.  0 

0    00 

In  North  decimation,  when  the  star  is  rising  or  Ivast  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  decUnation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West, 


LATITUDE  46°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


471 


15^ 

16° 

17" 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

1 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

r 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

7     20 

0  32-8 

62.  7 

7    20 

10 

0  36.3 

65.8 

I  21.  I 

65.  2 

2  06.  I 

64-5 

10 

7     00 

0  43-  I 

68.9 

I  27.  6 

68.3 

2  12.  0 

67.6 

2  56.4 

66.9 

3  40.9 

66.2 

7    00 

6    50 

2  20.  8 

70.7 

3  04- 9 

70.  0 

3  48.9 

69.4 

4  32.8 

68.6 

5  16.8 

68.0 

6    50 

40 

3  59-8 

72-5 

4  43-4 

71.8 

5  27-0 

71.  I 

6  10.  5 

70.4 

6  54- 0 

69-7 

40 

30 

5  39-5 

74.  2 

6  22.8 

73-5 

7  06.  I 

72.8 

7  49-  I 

72.  I 

8  32-  2 

71-4 

30 

20 

7  20.  2 

76.  0 

8  03.2 

75-3 

8  46.0 

74.6 

9  28.8 

73-9 

10  II.  5 

73-1 

20 

10 

9  OI-7 

77-7 

9  4-^3 

77.0 

10  26.  9 

76-3 

II  09.3 

75-6 

II  51-7 

74-8 

10 

6    00 

10  43.  8 

79-5 

II  26.  2 

78.7 

12  08.  5 

78.0 

12  50.  6 

77-3 

13  32.6 

76.6 

6    00 

5    50 

12  26.  5 

81.2 

13  08.  7 

80.4 

13  SO-  7 

79-7 

14  32.6 

79.0 

15  14-3 

78.3 

5    50 

40 

14  09.  7 

82.9 

14  51.6 

82.  2 

15  33-4 

81.4 

16  15.  I 

80.  7 

16  56.  7 

80.0 

40 

30 

15  53-3 

84.7 

16  35-  I 

83-9 

17  16.  8 

83.2 

17  58.  I 

82.4 

18  39-  5 

81.7 

30 

20 

17  37-  I 

86.4 

18  18.8 

85-7 

19  00.  3 

84.9 

19  41.  6 

84.  2 

20  22.  8 

83-4 

20 

10 

19  21.  2 

88.2 

20  02.  9 

87.4 

20  44-3 

86.6 

21  25.5 

85-9 

22  06.  5 

85.1 

10 

5    00 

21  05.4 

90.  0 

21  47.0 

89.2 

22  28.  4 

88.4 

23  09.  5 

87-7 

23  50.4 

86.9 

5     00 

4    50 

22  49.  6 

91.8 

23  31-  I 

91.  0 

24  12.  5 

90.  2 

24  53-  7 

89.4 

25  34-4 

88.6 

4    50 

40 

24  33-  7 

93-6 

25  IS- 3 

92.9 

25  56-  7 

92.  I 

26  37.9 

91.  2 

27  18.  7 

90-4 

40 

30 

26  17.5 

95-5 

26  59.  2 

94-  7 

27  40.  8 

93-9 

28  21.  9 

93- 0 

29  02.  8 

92.  2 

30 

20 

28  01.  I 

97-4 

28  43-  0 

96.6 

29  24.  6 

95-8 

30  05.  9 

94.9 

30  46.  9 

94.  I 

20 

10 

29  44.  I 

99-3 

30  26.  2 

98-5 

31  08.  I 

97-7 

31  49-6 

96.8 

32  30-  7 

96.  0 

10 

4    00 

31  26.  7 

lOI.  3 

32  09.  I 

100.5 

32  51-  I 

99-7 

33  32-  8 

98.8 

34  14-  2 

97-9 

4     00 

3    50 

33  08.  4 

103.4 

33  51-  I 

102.  5 

34  33-  5 

lOI.  7 

35  15-5 

100.  8 

35  57- 0 

99-9 

3    50 

40 

34  49-  4 

105-5 

35  32-4 

104.  6 

36  IS-  I 

103-  7 

36  57-  4 

102.  9 

37  39-4 

102.  0 

40 

30 

36  29.  2 

107.  6 

37  12-  7 

106.  8 

37  55-9 

105.9 

38  38-  6 

105.  0 

39  20.  8 

104.  I 

30 

20 

38  07.9 

109.  8 

38  52-0 

109.  0 

39  35-  5 

108.  I 

40  18.  7 

107.  2 

41  01.  5 

106.3 

20 

10 

39  45-  2 

112.  I 

40  29.  8 

111-3 

41  14.  0 

no.  4 

41  57-7 

109-5 

42  41.  0 

108.6 

10 

3    00 

41  20.  9 

114-  5 

42  06.  I 

113-6 

42  50.  9 

112.  7 

43  35-  2 

III.  8 

44  19-  I 

no.  9 

3    00 

2    50 

42  54.8 

117.  0 

43  40.  7 

116.  I 

44  26.  0 

115.  2 

45  II-  0 

"4-3 

45  55-6 

113- 3 

2    50 

40 

44  26.  5 

119.  6 

45  13-  I 

118.  7 

45  59-3 

117.  8 

46  45-  0 

116.  8 

47  30-  3 

115-9 

40 

30 

45  55-  9 

122.3 

46  43-  3 

121.  4 

47  30.  3 

120.  5 

48  16.  9 

119-5 

49  03-  0 

118.  6 

30 

20 

47  22.  5 

125.  I 

48  10.  8 

124.  2 

48  58.  7 

123-  3 

49  46.  2 

122.  4 

50  33-  2 

121.  4 

20 

10 

48  46.  I 

128.  I 

49  35-  5 

127.  2 

50  24.  5 

126.3 

51  12.8 

125.4 

52  00.  7 

124.4 

10 

2    00 

50  06.  6 

131.  2 

50  56-  8 

130.  3 

51  46.  6 

129.4 

52  36-  I 

128.5 

53  25-  I 

127- 5 

2    00      I 

1     50 

51  22.8 

134-4 

52  14.  2 

133-6 

53  05.  2 

132-7 

53  55- 8 

131- 8 

54  45-  9 

130.8 

1    50 

40 

52  35-  3 

137-8 

53  27.6 

137-0 

54  19-  7 

136.  I 

55  II- 4 

135-2 

56  02.  7 

134-3 

40 

30 

53  42.  9 

141.  4 

54  36-  4 

140.  6 

55  29-  5 

139.8 

56  22.  2 

138.9 

57  14.7 

138.0 

30 

20 

54  45-  4 

145-  I 

55  39-9 

144-3 

56  34-  2 

143.  6 

57  28.  2 

142.8 

58  21.8 

141.  9 

20 

10 

55  42.  0 

149.0 

56  37-  7 

148.3 

57  33-  I 

147.6 

58  28.  I 

146.8 

59  23-0 

146.  I 

10 

1    00 

56  32- 6 

153-0 

57  29.  2 

152-4 

58  25.  7 

151-8 

59  21.9 

151.  I 

60  iS.  0 

150-4 

1    00 

0    50 

57  16.4 

157-3 

58  13-  9 

156-7 

59  II- 5 

156.  2 

60  oS.  6 

155-  6 

61  05.  9 

155-  0 

0    50 

40 

57  53- 0 

161.  6 

58  51-4 

161.  2 

59  49-  7 

160.  7 

60  47.  9 

160.  2 

61  46.  0 

159-  7 

40 

30 

58  22.0 

166.  I 

59  21.  I 

165.8 

60  20.  I 

165.4 

61  19.  I 

165.0 

62  17.9 

164.  6 

30 

20 

58  43-  0 

170.7 

59  42.  6 

170.4 

60  42.  I 

170.  2 

61  41.  7 

169.9 

62  41.  2 

169.7 

20 

10 

58  55-  7 

175-3 

59  55-  5 

175-2 

60  55-  5 

175-  I 

61  55-  4 

175-  0 

62  55.  2 

174-8 

10 

0    00 

59    00 

180.  0 

60    0. 0 

180.  0 

61     0. 0 

180.  0 

62     0. 0 

180.  0 

63     0.0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  Eastl- 
and when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21°             1             22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  jx\. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h 

m. 

7    40 

0  37-3 

56.6 

I  23.9 

55-9 

7 

40 

30 

0  33-  I 

59-6 

I  19.  0 

59- 0 

2  05.0 

58.3 

2  51.  I 

57-  7 

30 

20 

I     l8.  2 

62.  I 

2  03.7 

61.  4 

2  49.  I 

60.  7 

3  34-6 

60.  I 

4  20.  0 

59-4 

20 

10 

2    51.  I 

63.8 

3  35-9 

63.  2 

4  20.7 

62.5 

5  05-7 

61.8 

5  50-4 

61.  I 

10 

7    00 

4  25.2 

65.6 

5  09- 6 

64.9 

5  53-9 

64.  2 

638.3 

63-5 

7  22.5 

62.  9 

7 

00 

6    50 

6  00.  7 

67-3 

6  44.  7 

66.6 

7  28.4 

65-9 

8  12.  I 

65.2 

8  55-7 

64-  5 

6 

50 

40 

7  37-4 

69.  0 

8  20.  8 

68.3 

9  04.  2 

67.6 

9  47-4 

66.9 

10  30.  6 

66.2 

40 

30 

9  15- 2 

70.7 

958.2 

70.  0 

10  41.  0 

69-3 

II  23.8 

68.6 

12  06.  5 

67-9 

30 

20 

10  54.  I 

72.4 

II  36.6 

71.  7 

12  19.  I 

71.0 

13  01.4 

70-3 

13  43-  6 

69-5 

20 

10 

12  34.0 

74.1 

13  16.  I 

73-4 

13  58-  I 

72.  6 

14  39-  9 

71.9 

IS  21.7 

71.2 

10 

6     00 

14  14-  5 

75-8 

14  56-  3 

75-1 

15  37-9 

74.3 

16  19.  4 

73-6 

17  00.  7 

72.8 

6 

00 

S    50 

15  56- 0 

77-5 

16  37-4 

76.7 

17  18.  6 

76.  0 

17  59-8 

75-2 

18  40.  7 

74-4 

5 

50 

40 

17  38.  0 

79.2 

18  19.  I 

78.4 

19  00.  I 

77-7 

19  40.  9 

76.9 

20  21.  4 

76.  I 

40 

30 

19  20.  7 

80.9 

20  01.  4 

80.  I 

20  42.  2 

79-4 

21  22.  7 

78.6 

22  03.  0 

77.8 

30 

20 

21  03.  7 

82.  6 

21  44.4 

81.8 

22  24.  8 

81.  0 

23  05-  I 

80.  2 

23  45-  0 

79-4 

20 

10 

22  47.  2 

84-3 

23  27.8 

83-5 

24  08.  I 

82.  7 

24  48.  0 

81.9 

25  27.7 

81.  I 

10 

5     00 

24  31.0 

86.  I 

25   II-4 

85.2 

25  51-5 

84.4 

26  31.3 

83.6 

27  10.  8 

82.8 

5 

00 

4     50 

26  15.  I 

87.8 

26  55-3 

87.0 

27  35-4 

86.  I 

28  15.  I 

85-3 

28  54.  6 

84.5 

4 

50 

40 

27  59-3 

89.6 

28  39-  5 

88.7 

29  19-  5 

87.9 

29  59-  I 

87.0 

30  38-  3 

86.2 

40 

30 

29  43-  5 

91.4 

30  23.  7 

90-5 

31  03-  6 

89-7 

31  43-  2 

88.8 

32  22.4 

87-9 

30 

20 

31  27.6 

93-2 

32  07.  9 

92.4 

32  47-  8 

91- 5 

33  27.4 

90.  6 

34  06.  5 

89-7 

20 

10 

33  "-5 
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In  North  declination,  when  the  star  is  risinjr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  Cast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  seLting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


4 
3 


5    10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
30 
10 


3    00 

2  50 
40 
30 
20 
10 

3  00 
1    50 

40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


10= 


11° 


Alt. 


Az. 


Alt. 


I   19.  6    105.  9 


2  59-4 
4  38.2 
6  15-7 


52. 
27. 


I 
I 

11  00.  6 

12  32. 5 
14  02.  6 

IS  30-9 

16  57.  I 

18  21.  I 

19  42.7 

21  01.  7 

22  18.  I 

23  31-5 

24  41.  8 

25  48-9 

26  52.4 

27  52-5 

28  48.  6 

29  40.  6 

30  28.  4 

31  II-  7 

31  50-2 

32  24.  2 

32  53-2 
23  17-  I 

33  35-8 
33  49-  2 
33  57-3 


107.7 
109.5 
III.  4 

113- 3 
115-2 
117.  I 

119.  I 
121.  I 

123.  2 

125-3 
127.4 
129.  6 

131.8 
134-0 
136.3 
138.7 
141.  I 
143.6 

146.  2 
148.7 
151-4 
154.  I 
156.8 
159.6 

162.  4 

165-  3 
168.  2 
171.  I 

174.  I 
177.0 


34  o-o 


180.  o 


Az. 


2  15.  o 

3  53-3 
5  30-4 

7  06.3 

8  40.8 

10  13.8 

11  45.2 

13  14-  8 

14  42.4 

16  07.  9 

17  31-3 

18  52.3 

20  10.  6 

21  26.  3 

22  39.  I 

23  48.  7 

24  55- o 

25  58-0 

26  57.2 

27  52-7 

28  44.  I 

29  31.  2 

30  14.  o 

30  52.2 

31  25.6 

31  54-2 

32  17-7 
32  36.  I 

32  49-  4 
32  57-3 


12= 


Alt. 


106.  6 

108.  4 
no.  2 
112.  I 
114.  o 

115-9 
117.  8 

119.  8 
121. 8 
123.8 

125-9 
128.  o 

130.2 

132.4 
134.6 
136.9 
139.2 
141.  6 
144.  I 

146.  6 
149.2 
151.8 

154-4 
157-  I 
159-9 

162.  7 

165-  5 
168.4 
171. 2 
174.2 
177-1 


o.  o 


Az. 


13° 


Alt. 


180.  o 


I  30.5 

3  08-4 

4  45-  I 

6  20.  5 

7  54-5 
9  27.1 

10  57.8 

12  26. 9 

13  53-8 

15  18.8 

16  41- 5 

18  01. 7 

19  19.4 

20  34.  4 

21  46.  5 

22  55-5 

24  01.  I 

25  03-  4 

26  01.  9 

26  56.  8 

27  47-  5 

28  34.  I 

29  16.3 

29  53-9 

30  26.  9 

30  55-  I 

31  18.3 
31  36- 5 
31  49-  5 
31  57-4 


109.  I 
no.  9 
112.  7 
114.  6 
116.  5 
18.4 

120.  4 
122.  4 
124.4 
126.  4 
128.  5 
130-7 

132.9 

135- I 
137-4 

139-7 
142.  I 

144-5 

147.0 
149.6 
152.  2 
154.8 

157-4 
160.  I 

162.  9 

165.7 
168.5 

171-3 
174.2 


o.  o 


■// 


.  I 


180.  o 


Az. 


o  46.  o 

2  23.4 

3  59-8 

5  34-7 

7  08.  2 

8  40.  I 

10  10.  4 

11  38.8 

13  05.2 

14  29.  5 

15  51-  S 

17  II.  I 

18  28.  I 

19  42.3 

20  53.8 

22  02. I 

23  07.  I 

24  08.  7 

25  06.  5 

26  00.  8 

26  50.  9 

27  36.8 

28  18.5 

28  55.8 

29  28.  2 

29  56.  o 

30  18.  9 
30  36.  9 
30  49-  7" 
30  57-4 


14= 


Alt. 


Az. 


109.  8 
III.  6 
113- 4 
115-2 
117.  I 
119.  o 

121.  o 
123-0 
125.0 
127.  o 
129.  I 

131-2 

133-4 
135-6 
137-9 

140.  2 

142.  6 

145-0 

147-5 
150.0 

152.5 
155-  I 
157-7 
160.  4 

163.  2 

165.  9 

168.7 

171-5 

174.3 
177.2 


31  0.0 


01.5 

38.4 
14.4 
48.8 
21.8 

53-1 


180.  o 


9  22.  8 
10  50.  6 

12  16.4 

13  40.  I 

15  01.5 

16  20.  4 

17  36.  7 

18  50.4 

20  01.  I 

21  08.  7 

22  12. 9 

23  13-9 


no.  4 
112.  2 
114.  I 

115- 9 
117.  8 
119.  7 

121.  6 
123.  6 
125.6 
127.  6 
129.7 
131.  8 

134-0 
136.  2 
138.4 
140.  7 
143-  I 
145-5 


24  II.  I  |i47-9 

25  04.7  1150.  4 
25  54-2  I152.9 

5 

I 


26  39-  7  1155- 

27  20.  7  J15? 
27  57-4    160.7 


28  29.  5 

28  56.9 

29  19.  5 

29  37-  I 
29  49.  8 

29  57-5 


30    0.0 


163.4 
166.  I 
168.9 
171.  6 
174.4 
177.2 


Hour 
Angle. 


h.  m. 


180.  o 


5    10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  decimation  when  the  star  is  risioK  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West.  ,.  ^    ^    * 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azunuths  are  reckoned  from  South  to  t,ast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 

15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

4    50 
40 
30 
20 
10 

o  53-6 

2    28.  9 

4  02.9 

5  35-3 
7  06.  I 

112.  9 

114.  7 
116.  5 
118.  4 
120.3 

0  08.  7 

1  43-5 

3  16.9 

4  48.8 
6  19.  I 

"3-5 
115-4 
117.  2 

119.  I 

120.  9 

0  58.1 
2  31-0 

4  02.3 

5  32-1 

116.  0 

117.  8 
119.  7 

121.5 

0  12.  7 

1  45.0 

3  15-8 

4  44-9 

116.  7 
118.  5 
120.3 
122.  2 

0  59.0 

2  29.3 

3  57-7 

iig.  I 
120.  9 
122.8 

4 

50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

835-3 

10  02.  4 

11  27.  6 

12  50.  7 

14  II. 3 

15  29-7 

122.  2 
124.  2 
126.  2 
128.2 

130-3 
132.4 

7  47-6 

9  14.2 

10  38.  7 

12  01.  I 

13  21.  I 

14  38.  8 

122.8 
124.8 
126.8 
128.8 
130.8 
132.9 

6  59-9 

8  25.9 

9  49.8 

11  II.  5 

12  30.9 

13  47-9 

123.4 

125.4 
127.3 
129.3 
131- 4 
133-5 

6  12.  2 

7  37-6 
9  00.  8 

10  21.  8 

11  40.  6 

12  56.  9 

124.  I 
126.  0 
127.9 
129.9 

131-9 
134.0 

5  24-4 

6  49.  0 

8  II.  7 

9  32.1 
10  50.  2 
12  05.  8 

t 
124.  7  ; 

126.  6 

128.  5 

130-  5  ' 

132-5  ' 

134-  5 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
2    50 
40 
30  1 
20 
10 

16  45-3 

17  58.  I 

19  08.  2 

20  15.  I 

21  18.  7 

22  18.  9 

134-5 
136.7 
138.9 
141.  2 

143-5 
145-9 

15  53-7 

17  06.  0 

18  15-3 

19  21.  6 

20  24.  4 

21  24.  I 

135-0 
137-2 

139-4 
141.  7 
144.0 
146.3 

15  02.  I 

16  13.7 

17  22.3 

18  27.9 

19  30.  I 

20  29.  I 

135-6 
137-7 
139-9 
142.  I 

144.4 
146.7 

14  10.  4 

15  21.2 

16  29.  2 

17  34-  I 

18  3S-  7 

19  34-  I 

136.  I 
138.2 
140.  4 
142.  6 
144.9 
147.2 

13  18.  7 

14  28.  9 

15  36.  I 

16  40.  3 

17  41-3 

18  38.  9 

136.6 

138.7 
140.9 

143-  I 
145-3 
147.6 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1     50 
40 
30 
20 
10 

23  15-6 

24  08.  4 

24  57-4 

25  42.2 

26  22.  9 
26  59.  0 

148.3 

150-7 
153-2 
155-8 
158.4 
161.  0 

22  20.  0 

23  12.3 

24  00.  6 

24  45-0 

25  25.0 

26  00.  8 

148.7 
151.  I 
153-6 
156.  I 

158.7 
161.  3 

21  24.4 

22  16.  I 

23  03.  8 

23  47-  5 

24  27.  I 

25  02.4 

149.  I 

151- 5 
153-9 
156.4 

159-0 
161.  5 

20  28.  7 

21  19.  8 

22  06.  9 

22  50.  I 

23  29.  2 

24  04.  0 

149-5 
151-9 
154-3 
156.7 
159-2 
161.  7 

19  33-0 

20  23.3 

21  10.  0 

21  52-7 

22  31.  2 

23  05.  6 

149-  9 
152.  2 
154.6 
157-0 

159-  5 
162.  0 

2 
1 

00 
50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

27  30.8 

27  57-8 

28  20.  0 

28  37.4 
28  50.  0 
28  57.  4 

163.6 

166.3 

169.  0 

171.7 

174-5 
177.2 

26  32.  0 

26  58.  7 

27  20.  6 
27  37-9 
27  50-  I 
27  57-6 

163.9 
166.5 
169.  2 
171.  9 
174.6 
177-3 

25  33-2 

25  59-  6 

26  21.  2 
26  38.  I 
26  50.  3 
26  57.  6 

164.  I 
166.7 
169.3 
172.  0 
174.6 
177-3 

24  34-4 
2  5  00.  4 

25  21.  7 
25  38.  5 
25  50-  4 
25  57-7 

164.3 
166.  9 
169.5 
172.  I 
174-  7 
177-4 

23  35-6 

24  01.  2 
24  22.3 
24  38.  7 
24  50.  6 

24  57-  7 

164-5 
167.  I 
169.  6 
172.  2 
174.8 
177-4 

1 
0 

00 
50 
40 
30 
20 
10 

0    00 

29     0. 0 

180.  0 

28     0.  0 

180.  0 

27     0.  0 

180.  0 

26     0. 0 

180.  0 

25     0.  0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  Wtist. 

In  South  declination,  when  the  star  is  risins  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


4 
3 


30 
20 
10 

00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


20= 


Alt. 


Az. 


0  13.0 

1  42.  7 

3  IO-5 

4  36.6 

6  00.  6 

7  22.  6 

8  42.3 

9  59-8 
II   14.7 


12 
13 


26.  9 
36.  2 

14  42.  9 

15  46.  5 

16  46.  8 

17  43-  7 


1837- 

19  27. 

20  13. 

20  55- 

21  33- 

22  07. 


22  36.  8 

23  02.  o 
23  22.  8 
23  39-  I 
23  50-  7 
23  57-  7 


24     o.  o 


119.  8 
121.  6 

123-4 


125- 
127. 
129. 

131- 
133- 
135- 


137-2 

139-3 
141.  4 

143.6 

145.8 

148.  o 

150-3 
152.  6 

155- o 

157-4 

159.  8 
162.  2 

164.7 
167.  2 

160.  8 

172-3 
174.9 

177-4 


180.  o 


21= 


Alt. 


2 

3"- 
23- 

3 

48. 

5 

12. 

6 

33- 

7 

52- 

9 

09. 

10 

23- 

II 

35- 

12 

43- 

13 

49- 

14 

52. 

15 

52- 

16 

48. 

17 

41. 

18 

30- 

19 

16. 

19 

57- 

20 

35- 

21 

08. 

21 

37- 

22 

02. 

22 

23- 

22 

39- 

22 

50 

22 

57- 

Az. 


23     o.  o 


22.  2 

24.  O 


25-9 
27.8 

29 
31 

33' 

35' 


37-7 
39-7 
41.8 
44.0 
46.  2 
48.4 

50-7 
53-0 
55-3 
57-7 
60.  I 
62.5 

64.9 
67.4 
69.9 
72.4 
74-9 
77-4 


22= 


Alt. 


0  09.  4 

1  36.0 


00.8 

23-5 
44-  2 
02.  6 

8  18.7 

9  32-  I 


180.  o 


10  43.  I 

11  51.  I 

12  56.3 

13  58-  5 

14  57-  6 

15  53-2 

16  45.  4 

17  34.0 

18  19.  o 

19  00.  o 

19  37-  I 

20  10.  I 

20  39.  o 

21  03.  6 
21  23.  8 

21  39-  6 
21  50.  9 

21  57-  7 


Az. 


22     d.o 


122.  8 
124.  6 

126.  5 
128.3 
130.2 
132.  I 

134.  I 
136.  I 

138.2 
140.  2 

142.3 
144.4 
146.  6 
148.8 

151.  o 

^53-  3 
155-6 

157-  9 
160.3 
162.  7 

165.2 
167.  6 
170.  I 

172.5 
175-0 
177- 5 


23= 


Alt. 


o  48.7 

2  12.  9 

3  35-0 

4  55-0 

6  12.  6 

7  28.  o 

8  40.8 


180.  o 


9  51- 
10  58. 

12  02. 

13  04. 

14  02. 

14  57- 


15  49-  5 

16  37.  6 

17  21.  8 

18  02.  4 

18  39.  o 

19  II.  7 

19  40.  I 

20  04.  3 
20  24.  2 
20  39.  8 
20  51.  o 
20  57.  7 


Az. 


24= 


125.3 

127.  I 

128.  9 
130.8 
132.7 
134.7 
136.7 

138.6 
140.  7 
142.  8 
144.9 
147.0 
149.2 

151- 4 
153-7 
155-9 
158.2 
160.  6 
163.0 

165.4 
167.8 
170.  2 
172.  6 

175- I 
177-5 


21     0.0 


Alt. 


Az. 


o  / 


o  01.  6 


24.9 
46.4 

05-7 
22.  7 

37-3 


180. 


7  49-5 

8  59.0 

10  05.  7 

11  09.5 

12  10.  5 

13  08.  I 

14  02.  6 

14  53-  5 

15  41.0 

16  24.  7 

17  04.  7 

17  40.9 

18  13.  2 

18  41.  2 

19  05.  I 
19  24-  7 
19  40.  I 
19  51.  I 
19  57-8 


125.9 


127, 
129, 
131- 
^33' 
135' 
137- 

139- 
141. 

143- 
145- 
147- 
149. 

151- 

154. 


20     o.  o 


I 
2 
2 

3 
4 
6 

8 
o 

156.  2 

158-  5 
160.8 
163.  2 

165.6 
167.9 
170.3 
172.7 

17s- I 
177.6 


[80.  o 


Hour 
Angle. 


h.  m. 


30 
20 
10 

00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  risinsr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6    10 

6  00 
5  50 
40 
30 
20 
10 


5 
4 


do 

50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 


3 
2 


2 
1 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


0° 


Alt. 


oo.  o 

42.3 

24-5 
06.  4 
48.  I 


8  29.3 

10  10.  o 

11  50.  I 
13  29.  4 

15  07-  7 

16  45.  I 

18  21.3 

19  56-3 
21  29.  8 

23  01.  7 

24  31-8 

26  00.  o 

27  26.  I 

28  49.  9 

30  II.  2 

31  29.8 

32  45-  3 

33  57-8 
35  06.  7 


12.  I 

13-4 
10.  6 


36 
37 
38 
39  03-  3 

39  51-4 

40  34.  4 


41   12.4 

41  44.  8 

42  II.  6 
42  32.  7 
42  47.  8 
42  56.  9 


Az. 


43     o.  o 


90.  o 
91.8 
93-  7 
95-5 
97-3 
99.2 

lOI.  I 

103.  o 
104.9 
106.8 
108.8 
no.  8 

112.  9 
115.  o 
117.  I 

119-3 

121.  5 
123.8 

126.  2 
128.6 
131.  I 

133-7 

T-3'^-3 
139.0 

141.  7 
144.  6 
147-5 
150.5 
153-6 

156-7 

159-9 
163.  I 
166.  4 
169.8 
173-2 
176.  6 


Alt. 


o  43-9 
2  26.  2 
08.4 

50.5 
32.2 

13-7 


4 
5 
7 
9 


10  54-  5 
12  34.  9 
14.4 

53-  2 
17  30.  9 
19  07.  4 


14 
IS 


20  42.  8 

22  16.  9 

23  49-  2 

25  20.  o 

26  48.  8 
28  15.  6 


Az. 


180  o 


29  39- 
31  01. 


9 
9 

I 

4 
34  50-  6 
36  00.  3 


32 
33 


21. 

37- 


37  06.  4 

38  08.  6 

39  06.  4 

39  59-  9 

40  48.  5 

41  32.  2 

42  10.  6 

42  43-  6 

43  10-  8 
43  32-  2 
43  47-6 
43  56.  8 


44     o.  o 


89-3 
91.  I 

93- o 
94.8 
96.7 

98-5 

00.  4 
02.3 
04.  2 
06.  2 
08.2 
10.  2 

12.  2 

14-3 
16.5 
18.7 
20.  9 
23.2 

25.  6 
28.0 

30-5 
33-  I 
35-7 
38.4 

41.  2 
44.  I 
47.0 
50.0 
53-  I 
56-3 

59-6 
62.  9 
66.2 
69.6 

73-1 
76.6 


2° 


Alt. 


Az. 


[So.  o 


I  27.7 

3  lo-  o 

4  52-  2 
6  34-4 

8  16.3 

9  57-9 

II  39.0 

13  19-4 

14  59-  4 
16  38.3 

18  16.  5 

19  53-  5 

21  29.3 

23  03-8 

24  36.  6 

26  07.  9 

27  37-3 

29  04.  6 

30  29.  7 

31  52-4 

33  12.4 

34  29.  3 

35  43-3 

36  53-  8 

38  00.  5 

39  03-  3 

40  02.  o 

40  56.  2 

41  45-  5 

42  29.  8 

43  08.8 

43  42.  2 

44  10.  o 
44  31-6 
44  47-  4 
44  56-8 


88.6 
90.  4 

92-3 
94.  I 
96.  o 
97.8 

99-7 
loi.  6 

103-5 

105-5 

107-5 
109.5 

III.  5 
113.  6 
115.  8 
118.  o 
120.  2 
122.  5 


124. 
127. 
129. 
132- 

13s- 


45     o.  o  • 


137-8 

140.  6 

143-  5 
146.  5 
149.  6 

152.7 
155-9 

159.2 
162.  6 
166.  o 
169.5 
173.  o 

176.5 


Alt. 


29-5 


2   II.  6 

88.0 

3  53-9 

89.8 

5  36.2 

91.  6 

7  18.4 

93-4 

9  00.  3 

95-3 

10  42.  I 

97.1 

12  23. 

14  04. 

15  44- 
17  23. 

19  01. 

20  39. 


180.  o 


22  15.  6 

23  50-  5 

25  23.  9 

26  55.8 

28  25.  7 

29  53-  7 

31  19.3 

32  42.  7 

34  03.  4 

35  21.  2 
3635.8 

37  47.0 

38  54.  5 

39  58.  2 

40  57-  5 

41  52-5 

42  42.  5 

43  27.  5 

44  07.  o 

44  41.  I 

45  09-  2 
45  31-2 
45  47-  2 
45  56-  8 


46     o.  o 


Az. 


86.  I 


99.0 
00.  9 
02.  9 
04.8 
06.8 
08.8 

10.  9 
13.0 

15- I 
17-3 
19.  6 
21.  9 

24.  2 
26.  7 
29.  2 
31-8 

34-5 
37-3 

40.  I 
43-0 
46.  o 

49-  I 
52-3 
55-6 

58.9 
62.  3 

65.8 

69- 3 
72.  8 
76.4 


Alt. 


1  34.8 

2  55-4 
4  37-8 
6  19.9 

8  02.  2 

9  44.3 
II  26.  2 

13  07.  6 

14  48.  6 
16  28.  9 

18  08.  6 

19  47.  2 
21  25.  I 

23  01.  7 

24  37-  I 

26  10.  9 

27  43-  3 

29  13-  8 

30  42.  5 

32  08.  7 

33  32.  8 

34  54.  I 

36  12.  7 

37  28.0 

38  40.  2 


180.  o 


39  48.  3 

40  52.  8 

52.9 
48.6 

43  39-  3 

44  25.0 


41 
42 


45  05.  I 

45  39-  8 

46  08.  3 

46  30.  8 
46  46.  9 
46  56.  8 


Az. 


85.4 


87. 
89. 
90. 
92. 

94- 
96. 


98.3 
100.  2 

102.  2 

104.  I 

106.  I 

108.  I 

no.  2 
112.  3 
114.  4 
116.  6 
118.  9 
121.  2 

123.6 
126.  o 
128.  6 
131.  2 
133-  9 
136.7 


139.5 
142.  5 

145 
148 

151 
155 


158.6 
162.  o 

165-5 
169.  I 
172.  7 
176.3 


47     O'O 


180.  o 


Hour 
Angle. 


h.  m. 


6     10 


6     00 


1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  risinq  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5 
4 


i 
3 


6  30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


3 
2 


0     00 


Alt. 


Az. 


o  / 


0  15.6 

1  57-3 

3  39-3 
5  21.5 

7  03-7 

8  46.0 

10  28.  I 

12  10.  2 

13  51-7 

IS  32.9 
17  13- s 

18  53-3 
20  32.4 

22  10.  6 

23  47.6 

25  23.4 

26  57.8 
28  30.  7 

30  01.  8 

31  31-0 

32  57-9 

34  22.  7 

35  44-7 

37  04-0 

38  20.  I 

39  32-9 


40  42. 

41  47- 

42  48. 

43  44- 

44  36- 

45  22. 

46  03. 

46  38. 

47  07- 
47  3°- 
47  46. 


47  56.  8 


82.9 

84.7 

86.6 
88.4 
90.  2 
92.  I 

93-9 
95-8 

97.6 

99-5 
loi.  5 
103.4 
105.4 
107.4 

109.5 
III.  6 
113- 7 
II5-9 
118.  2 
120.  5 

122.  9 
125.4 
127.9 

130-5 
133-3 
136.  I 

138.9 

141-9 
145- o 
148.  I 

151-4 
154.8 

158.2 
161.  7 

165-3 
168.9 
172.  6 
176.3 


Alt. 


48     o.  o 


Az. 


o  59.6 
2  41.  2 


4 
6 

7 

9 

II 

12 


23.0 

05.  2 

47-4 

29-5 
12.  o 

54- o 


180.  o 


14  35-  7 

16  17.  I 

17  57-9 
19  38.  I 

21  17-4 

22  55.8 

24  33-  3 

26  09.  5 

27  44-5 

29  17.  8 

30  49-  6 

32  19-3 

33  47- o 

35  12.3 

36  35-  I 

37  55-  I 

39  12.0 

40  25.6 

41  35-6 

42  41.5 

43  43-3 

44  40-  7 

45  32.7 

46  19.  7 

47  01.  I 

47  36.  8 

48  06.  5 
48  29.  8 
48  j6.  5 
48  56.  6 


7° 


82.2 
84.  I 

85-9 
87-7 
89.6 
91.4 
93-2 
95-1 

96.9 
98.8 
100.  8 
102.  7 
104.  7 
106.  7 

108.8 
no.  9 
113.  o 

115.  2 

117- 5 
119.  8 


122. 
124. 
127. 
129. 
132. 
135- 


49 


o.  o 


138.3 

141-3 
144.4 

147.6 

150.9 

154-3 

157-8 
161.  4 
165.  o 
168.7 

172-5 
176.  2 


Alt. 


0  02.  7 

1  43.6 
3  25.1 


06.  9 

48.9 
8  31- I 
10  13.4 

55-7 
37-8 


5 
6 


II 


iSo.  o 


13 


15   19.6 

17  01.  2 

18  42.  I 
20  22.  5 

22  02.  3 

23  41.0 

25  18.  9 

26  55.5 
28  30.9 

30  04.  8 

31  37-1 

33  07-4 

34  35-8 

36  01.7 

37  25.3 

38  46.  o 

40  03.  7 

41  18.  I 

42  28.  9 

43  35-  7 

44  38-  2 

45  36.  2 

46  29.  2 

47  17-0 

47  59-  I 

48  35-4 

49  05-  6 
49  29.  2 
49  46.  2 
49  56.  6 


50     o.  o 


Az. 


8° 


79-7 
81.6 

83-4 


85.2 
87.0 
88.9 
90.7 

92.5 
94.4 


96.  2 
98.  I 
100.  o 
102.  o 
104.  o 
106.  o 

108.  o 
no.  I 

112.  3 

114.  5 
116.  8 
119.  I 

121.  5 
124.  o 
126.  5 
129.  2 
132.  o 

134-8 

137-7 
140.7 

143-9 
147. 1 

150.4 
153-9 

157-4 

161.  I 

164.8 
168.5 
172.3 

176.  I 


[80.  o 


Alt. 


o  / 


Az. 


o  46.  9 
2  27.  6 

4  08.  9 

5  50-5 
7  32.4 
9  14.6 

10  56.9 
12  39.2 
14  21.  4 

16  03.4 

17  45-  I 
19  26.  2 

21  06.  8 

22  46.  9 
24  25.9 

26  04.  2 

27  41.  2 

29  17.  I 

30  51-5 

32  24.3 

33  55-3 

35  24-3 

36  51-0 

38  15-2 

39  36-  8 

40  55-  2 

42  10.  5 

43  22. o 

44  29.7 

45  33-  o 

46  31.8 

47  25.6 

48  14.  I 

48  56.9 

49  33-  8 

50  04-  5 
50  28.  6 
50  46.  o 
50  56.  5 


79-  I 
80.9 
82.  7 

84.5 
86.3 
88.2 
90.  o 
91.8 
93-6 


107-3 
109.4 
III.  6 
113.  8 
116.  o 
118.  4 

120.  8 

123.3 
125.8 
128.  5 

131-3 
134-2 

137- I 
140. 1 

143-3 
146.  6 

149.9 
153-4 

157.0 
160.  7 
164.5 
168.3 
172.  2 
176.  I 


51     0.0 


Alt. 


Az. 


I  31.  I 

3  II-  6 

4  52-7 


6  34-2 

83-8 

8  16.  I 

85.6 

9  58-1 

87.4 

II  40.  4 

89-3 

13  22.7 

91.  I 

15  05-0 

92.9 

95-5 

16 

47- 

I 

97-4 

18 

28. 

8 

99-3 

20 

10. 

2 

101.3 

21 

51- 

I 

103-3 

23 

31- 

3 

105-3 

25 

10. 

7 

78.4 
80.2 
82.0 


[80.  o 


26  49.3 
28  26.8 

30  03. 1 

31  38- 1 

33  II- 3 

34  42.  9 

36  12.5 

37  40.0 

39  04-  9 

40  27.  2 

41  46.  4 
43  02.  5 


44  14- 

45  23. 

46  27. 

47  27. 

48  21. 

49  II- 


94-8 

96.7 

98.6 

100.  5 

102.  5 

104.  5 

106.  6 
108.6 
no.  8 
113.  o 

115- 3 
117.  6 

120.  I 
122.  6 
125.  I 
127.8 
130.6 
133-5 


49  54-8 

50  32-  3 

51  03-5 
51  28.  I 

51  45-  7 
51  56-5 


i^2        C.  O 


136 

139- 
142. 

146. 

149. 


153-0 
156.6 

160.  4 
164.  2 
168.  I 
172.  o 
176.  o 


180.  o 


Hour 
Angle. 


h.  m. 


6  30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


3    00 

2  50 
40 
30 
20 
10 

3  00 
1    50 

40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East, 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West.  u  4-    c    ^ 

In  South  declination,  when  the  star  is  risinp:  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  bast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

7     00 

0  19-5 

69.6 

7 

00 

6    50 

0  26.  5 

72.7 

I  II.  I 

72.  I 

I  56.0 

71.4 

6 

50 

40 

o  35-7 

75-9 

I  20. 1 

75.2 

2  04.5 

74.6 

2  48.9 

73-9 

3  33-4 

73-2 

40 

30 

2  15-3 

77-7 

2  59-5 

77.0 

3  43-7 

76-4 

4  27.8 

75-7 

5  II-8 

75-0 

30 

20 

3  55-5 

79-5 

4  39-4 

78.8 

5  23-4 

78.  2 

6  07.  2 

77-5 

6  51.0 

76.8 

20 

10 

5  36-4 

81.3 

6  20.  2 

80.6 

7  03-9 

80.0 

7  47-4 

79-3 

8  31-0 

78.6 

10 

6     00 

7  17-8 

83.2 

8  01.3 

82.5 

8  44.  8 

81.8 

9  28.  2 

81.  I 

10  II.  5 

80.4 

6 

00 

5    50 

8  59.6 

85.0 

9  42.9 

84-3 

10  26.  3 

83-5 

II  09.  6 

82.8 

II  52.7 

82.1 

5 

50 

40 

lo  41.  6 

86.8 

II  24.9 

86.1 

12  08.  I 

8S-3 

12  51.2 

84.6 

13  34-  I 

83-9 

40 

30 

12  23.  7 

88.6 

13  06.9 

87.9 

13  50-1 

87.1 

14  33- 

I 

86.4 

15  16.0 

85-7 

30 

30 

14  06.  0 

90.4 

14  49-  3 

89.7 

IS  32-4 

89.0 

16  15. 

3 

88.2 

16  58.  2 

87-5 

20 

10 

15  48.4 

92.  2 

16  31.  6 

91-5 

17  14-7 

90.8 

17-  57- 

7 

90.  0 

18  40.  4 

89-3 

10 

5     00 

17  30-  5 

94.  I 

18  13.8 

93-3 

18  56.9 

92.  6 

19  39- 

9 

91.9 

20  22.  7 

91.  I 

5 

00 

4    50 

19  12.4 

96.  0 

19  55-7 

95-2 

20  39.  I 

94-5 

21  22.  I 

93-7 

22  04.  9 

93- 0 

4 

50 

40 

20  53-9 

97-9 

21  37-5 

97.1 

22  20.  9 

96-4 

23  04.0 

95-6 

23  46.  9 

94-9 

40 

30 

22  35.  I 

99.8 

23  18.7 

99.1 

24  02.  3 

98.3 

24  45-  6 

97-5 

25  28.  8 

96.8 

30 

20 

24  15-  5 

loi.  8 

24  59-  5 

lOI.  0 

25  43-  2 

100.3 

26  26.8 

99-5 

27  10.  I 

98.7 

20 

10 

25  55-2 

103.8 

26  39-  5 

103.0 

27  23.6 

102.3 

28  07.  3 

101-5 

28  50.  9 

100.  7 

10 

4     00 

27  34-2 

105.8 

28  18.  8 

105.  I 

29  03.  2 

104-3 

29  47-3 

103-5 

30  31-  I 

102.  7 

4 

00 

3    50 

29  12.  I 

107.9 

29  57.2 

107.  2 

30  41.  8 

106.  4 

31  26.3 

105.6 

32   10.  5 

104.  8 

3 

50 

40 

30  48.  8 

no.  I 

31  34-3 

109.3 

32   19-5 

108.5 

33  04.3 

107.7 

33  48.  9 

106.  9 

40 

30 

32  24.  I 

112.  3 

33  lo-i 

III.  5 

33  55-8 

no.  7 

34  41-  I 

109.9 

35  26.  I 

109.  I 

30 

20 

33  58.0 

114.  6 

34  44-  5 

113.  8 

35  30-  7 

113.  0 

36  16.  5 

112.  2 

37  02.0 

III.  4 

20 

10 

35  30-  2 

116.  9 

36  17.2 

116.  I 

37  04-  1 

115-4 

37  50-5 

114- 5 

38  36.  6 

113- 7 

10 

3     00 

37  oo-  5 

119- 3 

37  48.  2 

118.  6 

38  35-  5 

117.  8 

39  22.  6 

117.  0 

40  09.  4 

116.  I 

3 

00 

2    50 

38  28.  6 

121.  8 

39  16.8 

121.  I 

40  05.  0 

120.3 

40  52.8 

"9-5 

41  40.  I 

118.  6 

2 

50 

40 

39  54-3 

124.4 

40  43.  4 

123.  6 

41  32.2 

122.  9 

42  20.  7 

122.  I 

43  08.  8 

121.  3 

40 

30 

41   17-3 

127.  I 

42  07.  I 

126.3 

42  56.7 

125.  6 

43  46-0 

124.8 

44  34-9 

124.  0 

30 

20 

42  37-4 

129.9 

43  28.  I 

129.  I 

44  18.  5 

128.4 

45  08.  6 

127.  6 

45  58-3 

126.8 

20 

10 

43  54-3 

132.8 

44  45-  8 

132.0 

45  37-  I 

^3-^-3 

46  28.  0 

130-5 

47  18.7 

129.8 

10 

2     00 

45  07-  5 

135-7 

45  59-9 

135-0 

46  52-  I 

134-3 

47  44-0 

133-6 

48  35-  5 

132.8 

2 

00 

1    50 

46  16.  9 

138.9 

47  10.  2 

138.2 

48  03.  3 

137-5 

48  56.  I 

136.8 

49  48-  7 

136.0 

1 

50 

40 

47  22. 0 

142.  I 

48  16.  2 

141-  5 

49  10.  2 

140.  8 

50  03.  9 

140.  I 

50  57-4 

139-4 

40 

30 

48  22.  6 

145-4 

49  17-6 

144.8 

50  12.  6 

144.2 

51  07.  I 

143.6 

52  01.8 

142.  6 

30 

20 

49  18.  0 

148.9 

50  14.0 

148.3 

51  09.  8 

147-7 

52  05.4 

147.  I 

53  00.8 

146.5 

20 

10 

50  08.  I 

152-5 

51  04.9 

152.  0 

52  01.  6 

151-4 

52  58.  I 

150.9 

53  54-4 

150.3 

10 

1     00 

50  52-  4 

156.  2 

51   50-0 

155-7 

52  47-4 

155-3 

53  44-  7 

154-8 

54  41-  9 

154.2 

1 

00 

0    50 

51  30-  7 

160.  0 

52  28.8 

159.6 

53  27.  I 

159.2 

54  25.  I 

158.  7 

55  23-  I 

158-3 

0 

50 

40 

52  02.4 

163.9 

53  OI-3 

163-5 

54  00.  I 

163.2 

54  58-  8 

162.  9 

55  57-  5 

162.  5 

40 

30 

52  27.3 

167.8 

53  26.8 

167.6 

54  26.  I 

167-3 

55  25-4 

167.  0 

56  24.  7 

166.  7 

30 

20 

52  45-4 

171.  9 

53  45-  2 

171.  7 

54  44-8 

171- 5 

55  44-  5 

171-3 

56  44.2 

171.  I 

20 

10 

52  56.  2 

175-9 

53  56.2 

175-8 

54  56-  2 

175-8 

55  56-  I 

175-7 

56  56-  I 

175-6 

10 

0    00 

53     o-o 

180.  0 

54     0.0 

180.  0 

55     o-o 

180.  0 

56     0. 0 

180.  0 

57     0.0 

180.  0 

0 

00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

7     20 

0  14-3 

63.6 

I  04.  0 

62.7 

7    20 

10 

0  15.  2 

66.5 

I  00.  8 

65.8 

I  46.4 

65.2 

2  32.0 

64-  5 

10 

7     00 

I  04.  6 

68.9 

I  49.8 

68.3 

2  34-9 

67.6 

3  19-9 

67.  0 

4  05.0 

66.3 

7     00 

6     50 

2  40.  7 

70.  7 

3  25.4 

70.  I 

4  07.4 

69.4 

4  54-7 

68.7 

5  39-2 

68.  I 

6    50 

40 

4  17-8 

72-5 

5  02.  I 

71.9 

5  46.4 

71.  2 

6  30.6 

70.5 

7  14-8 

69.8 

40 

30 

5  55-8 

74-3 

6  39.8 

73-6 

7  23.7 

73-0 

8  07.4 

72-3 

8  51-3 

71.6 

30 

20 

7  34-7 

76.1 

8  18.3 

75-4 

9  01.9 

74-7 

9  45-4 

74-0 

10  28.  8 

73-3 

20 

10 

9  14-4 

77-9 

9  57-8 

77-1 

10  41.  0 

76.4 

11  24.  2 

75-7 

12  07.  2 

75- 0 

10 

6     00 

10  54-  7 

79-7 

II  37.8 

78.9 

12  20.  9 

78.2 

13  03.  7 

77-5 

13  46.  5 

76.8 

6    00 

5     50 

12  35-7 

81.4 

13   18.4 

80.  7 

14  01.  2 

80.0 

14  43.  8 

79-2 

15  26.4 

78.5 

5    50 

40 

14  17.0 

83.2 

14  59-  7 

82.5 

15  42.  3 

81.7 

16  24.  7 

81.0 

17  07.0 

80.3 

40 

30 

15  58.  7 

8vO 

16  41.  2 

84.  2 

17  23-  7 

83.5 

18  05.  9 

82.7 

18  48.  0 

82.0 

30 

20 

17  40.  8 

86.8 

18  23.2 

86.0 

19  05-  5 

85-3 

19  47.  6 

84-5 

20  29.  6 

83-7 

20 

10 

19  23.0 

88.6 

20  05.  4 

87.8 

20  47-  5 

87.1 

21  29.  7 

86.3 

22  II.  3 

85-5 

10 

5     00 

21  05.3 

90.4 

21  47.7 

89.6 

22  29.  9 

88.9 

23  II- 8 

88.1 

23  53-5 

87-3 

5    00 

4    50 

22  47-  5 

92.  2 

23  29.9 

91.4 

24  12.  0 

90.7 

24  54- 0 

89-9 

25  35-7 

89.  I 

4    50 

40 

24  29.  6 

94.  I 

25  12.  I 

93-3 

25  54-3 

92-5 

26  36.  3 

91.7 

27  18.  0 

90-9 

40 

30 

26  II.  5 

96.  0 

26  54-  I 

95-2 

27  36-  5 

94.4 

28  18.4 

93-6 

29  00.  2 

92.8 

30 

20 

27  53-  I 

97-9 

2835-8 

97-1 

29  18.3 

96-3 

30  00.  5 

95-5 

30  42.  4 

94-7 

20 

10 

29  34-  I 

99.9 

30  17.0 

99-  I 

30  59-  8 

98-3 

31    42-  I 

97-5 

32  24.  I 

96.6 

10 

4    00 

31  14-7 

lOI.  9 

31  57-9 

lOI.  I 

32  40.  7 

100.3 

33  23-3 

99-5 

34  05.  6 

98.6 

4    00 

3    50 

32  54-2 

104.  0 

33  37-8 

103.2 

34  21.0 

102.3 

35  04-0 

lOI.  5 

35  46.  4 

100.  6 

3    50 

40 

34  33-  I 

106.  I 

35  17-0 

105-3 

36  00.  6 

104.4 

36  43-  7 

103.6 

37  26.6 

102.  7 

40 

30 

36  10.  7 

108.3 

36  55-  I 

107-5 

37  39- 0 

106.5 

38  22.  7 

105.  7 

39  05.  8 

104.  8 

30 

20 

37  47-3 

no.  6 

38  32-  I 

109.7 

39  16.  5 

108.8 

40  00.  6 

108.  0 

40  44-3 

107.  I 

20 

10 

39  22.2 

112.  9 

40  07.  7 

112.  I 

40  52.  8 

III.  2 

41  37-2 

no.  3 

42  21.4 

109.4 

10 

3     00 

40  55-  7 

115- 3 

41  41.  7 

114-  5 

42  27.3 

113.  6 

43  12.5 

112.  7 

43  57-3 

III.  8 

3     00 

2    50 

42  27.  I 

117.  8 

43  13-8 

117.  0 

44  00.  I 

116.  I 

44  45-9 

115.  2 

45  31-3 

114.3 

2    50 

40 

43  56-6 

120.  5 

44  44- 0 

119.  6 

45  31-0 

iiS.  7 

46  17-  5 

117.  8 

47  03.  7 

116.  9 

40 

30 

45  23- 5 

123.2 

46  II.  7 

122.3 

46  59.4 

121.  4 

47  46.9 

120.  5 

48  33-9 

119.  6 

30 

20 

46  47-  7 

126.  0 

47  36-  7 

125.  I 

48  25.4 

124.  2 

49  13-  7 

123-3 

50  01.  5 

122.  4 

20 

10 

48  08.  9 

129.  0 

48  58.  8 

128.  I 

49  48.  4 

127.  2 

50  37-  7 

126.3 

51  26.  4 

125-4 

10 

2     00 

49  26.  9 

132.0 

50  17-7 

131.  2 

51  08.2 

130.4 

51   58.4 

129.  5 

52  48.  2 

128.6 

2    00 

1     50 

50  40.  8 

^35-3 

51  32.6 

134-5 

52  24.  I 

133-7 

53  15-5 

132.8 

54  06.  2 

131- 9 

1    50 

40 

51  50-7 

138.6 

52  43-  5 

137-9 

53  36.  2 

137- I 

54  28.  5 

136.2 

55  20.4 

135-3 

40 

30 

52  55-8 

142.  2 

53  49-  7 

141-  5 

54  43-  5 

140.7 

55  36-  8 

139-9 

56  29.  7 

139- I 

30 

20 

53  56.0 

145-9 

54  51-0 

145-2 

55  45-  7 

144-5 

56  40.  I 

143-7 

57  34.  3 

142.9 

20 

10 

54  5°-  5 

149.7 

55  46.  4 

149.  I 

56  42.  I 

148.4 

57  37-9 

147-7 

58  33-  0 

147.0 

10 

1     00 

55  39-  I 

153-7 

56  35-9 

153- I 

57  32.  7 

152-5 

58  29.  2 

151-9 

59  25-6 

151-2 

1     00 

0    50 

56  20.  9 

157-8 

57  18.8 

157-3 

58  16.4 

156.  8 

59  14-0 

156-  3 

60  II.  2 

155-  7 

0    50 

40 

56  56- 1 

162.  I 

57  54-6 

161.  7 

58  53-  0 

161.  3 

59  51-4 

160.8 

60  49.  6 

160.3 

40 

30 

57  23.7 

166.  4 

58  22.8 

166.  I 

59  22.0 

165.8 

60  21.  0 

165-5 

61  20.  0 

165.  I 

30 

20 

57  43-  8 

170.9 

58  43-  5 

170.7 

59  43-  0 

170.5 

60  42.  6 

170-3 

61  42.  2 

170.  0 

20 

10 

57  55-9 

175-5 

58  55-  8 

175-4 

59  55-8 

175-2 

60  55.  7 

175- I 

61  55-4 

175-0 

10 

0    00 

58    0.0 

180.  0 

59     o-o 

180.  0 

60    0.  0 

180.  0 

61     0. 0 

180.  0 

62     0. 0 

180.  0 

0     00 

In  Nortl 

ll  declination 

when  tt 

le  star  is  risu 

le:  or  Eas 

t  of  the  men 

dian,  the 

tabulated  a 

zimuths 

are  reckoned 

from  Nc 

rth  to  East; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 

110165°— 19 31 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

7    50 

0  33-7 

54-1 

7    50 

40 

0  23.  I 

57-2 

I  10.3 

56.6 

I  57-5 

55-9 

40 

30 

o  i6.  7 

60.3 

I  03.4 

59-  6 

I  49.9 

59-0 

2  36.6 

58.4 

3  23.  I 

57-  7 

30 

20 

I  46.4 

62.1 

2  32.4 

61.  4 

3  18.  s 

60.8 

4  05.5 

60.  2 

4  50.5 

59-5 

20 

10 

3  17-5 

63.8 

4  03.  I 

63.2 

4  48.5 

62.5 

5  33-9 

61.  9 

6  19-3 

61.  2 

10 

7    00 

4  50-0 

65.6 

5  35-  I 

65.  0 

6  20.0 

64.3 

7  05-0 

63.6 

7  49-  7 

63.0 

7     00 

6    50 

623.8 

67.4 

7  08.4 

66.7 

7  52-7 

66.0 

8  37.2 

65-4 

9  21.  6 

64.  7 

6    50 

40 

7  58.8 

69.  2 

8  42.9 

68.5 

9  26.9 

67.8 

10  10.  8 

67.1 

10  54-  7 

66.4 

40 

30 

9  35- 0 

70.9 

10  18.  7 

70.  2 

II  02.  2 

69-5 

II  45-6 

68.8 

12  29.  0 

68.1 

30 

20 

II  12.2 

72.  6 

II  55-4 

71-9 

12  38.  6 

71.2 

13  21.6 

70-5 

14  04.  5 

69.8 

20 

10 

12  50.  2 

74-3 

13  33-  2 

73-6 

14  15.8 

72.9 

14  58-4 

72.  2 

15  40.  9 

71.4 

10 

6    00 

14  2g.  I 

76.1 

15  II.  6 

75-3 

15  54-  0 

74-6 

16  36.3 

73-9 

17  18.3 

73-1 

6    00 

5    50 

16  08.  7 

77.8 

16  51.  I 

77.1 

17  33-0 

76-3 

18  14.  9 

75-5 

18  56.  7 

74.8 

5    50 

40 

17  49.  I 

79-5 

18  31.0 

78.8 

19  12.  8 

78.0 

19  54-4 

77.2 

20  35-  7 

76.5 

40 

30 

19  29.  9 

81.2 

20  II.  7 

80.  5 

20  53.  I 

79-7 

21  34-4 

78.9 

22  15- 5 

78.1 

30 

20 

21   11.3 

83.0 

21  52.8 

82.2 

22  34-0 

81.4 

23   15-  I 

80.6 

23  55-9 

79-8 

20 

10 

22  52.9 

84.7 

23  34-4 

83-9 

24  15-  I 

83-1 

24  56.  2 

82.3 

25  36.9 

81.5 

10 

5    00 

24  34-  9 

86.5 

25  16.  2 

85-7 

25  57-2 

84.9 

26  37-8 

84.  I 

27  18.  2 

83-3 

5    00 

4    50 

26  17.  I 

88.3 

26  58.  3 

87-5 

27  39-  I 

86.7 

28  19.  7 

85.8 

29  00.  1 

85.0 

4    50 

40 

27  59-  5 

90.  I 

28  40.  6 

89-3 

29  21.  4 

88.5 

30  02.  0 

87.6 

30  42.  I 

86.8 

40 

30 

29  41-7 

91.9 

30  22.9 

91.  I 

31  03.  6 

90-3 

31  44-  2 

89.4 

32  24.3 

88.6 

30 

20 

31  23.9 

93-8 

32  05.  I 

93-0 

32  46.  0 

92.  I 

33  26.  5 

91-3 

34  06.  6 

90-4 

20 

10 

33  05-8 

95-7 

33  47-  2 

94-9 

34  28.  I 

94-0 

35  08.  7 

93-1 

35  48.  8 

92.  2 

10 

4    00 

34  47-  4 

97-7 

35  28.  9 

96.8 

36  10.  0 

95-9 

36  50-  7 

95- 0 

37  30-  9 

94-  I 

4    00 

3    50 

36  28.  4 

99-7 

37  lo-  2 

98.8 

37  51-5 

97-9 

38  32-4 

97.0 

39  12.8 

96.  I 

3    50 

40 

38  09.  0 

loi.  8 

38  51-0 

100.  9 

39  32.6 

100.  0 

40  13.  8 

99.0 

40  54-4 

98.  I 

40 

30 

39  48.  7 

103.9 

40  31.  2 

103.0 

41  13-0 

102.  X 

41  54-5 

lOI.  I 

42  35-4 

100.  2 

30 

20 

41  27.5 

106.  I 

42   10.3 

105.  2 

42  52.  6 

104.3 

43  34-  5 

103-3 

44  15-  7 

102.3 

20 

10 

43  05-2 

108.5 

43  48.5 

107-5 

44  31-2 

106.5 

45  13-6 

105- 5 

45  55-4 

104.  5 

10 

3    00 

44  41-6 

no.  9 

45  25.4 

109.9 

46  08.  7 

108.9 

46  51-  6 

107.8 

47  33-8 

106.8 

3    00 

2    50 

46  16.  4 

^^3-3 

47  00.  8 

112. 3 

47  44-7 

111.3 

48  28.  2 

no.  3 

49  II.  0 

109.3 

2    50 

40 

47  49-4 

IIS- 9 

48  34-  5 

114.  9 

49  19-  2 

113- 9 

50  03.  4 

112.  9 

50  46.  9 

III. 8 

40 

30 

49  20.  2 

118.  6 

50  06.  3 

117.  6 

50  51-7 

116.  6 

51  36-6 

IIS-  6 

52  20.9 

114-  5 

30 

20 

50  48.  9 

121.  4 

51  35-7 

120.  4 

52  22. I 

119-4 

53  07.9 

iiS.  4 

53  53-  I 

117- 3 

20 

10 

52   14-7 

124-4 

53  02.  5 

123.4 

53  49-  7 

122.  4 

54  36.  5 

121.  4 

55  22.7 

120.3 

10 

2    00 

53  37-4 

127.  6 

54  26.  3 

126.  6 

55  14-7 

125-6 

56  02.  5 

124-  5 

56  49-  7 

123-4 

2    00 

1    50 

54  56.  7 

130.9 

55  46.  6 

129.9 

56  36-  I 

128.9 

57  25.  I 

127.9 

58  13-4 

126.8 

1    50 

40 

56  II.  9 

134-4 

57  02.  9 

133-5 

57  53-6 

132-5 

58  43-  8 

131- 5 

59  33-  3 

130.4 

40 

30 

57  22.5 

138.2 

58  14-  7 

137-3 

59  06.  6 

136-3 

59  58-  I 

135-3 

60  49.  I 

134-3 

30 

20 

58  28.  I 

142.  I 

59  21.6 

141.  2 

60  14.  8 

140.3 

61  07.  6 

139-3 

61  59.9 

138-3 

20 

10 

59  28.  0 

146.  2 

60  22.  9 

145-4 

61  17.  2 

144.  6 

62   II.  2 

143-7 

63  05.  0 

142.  7 

10 

1     00 

60  21.  7 

150-5 

61  17.6 

149.8 

62   13.3 

140.  0 

63  08.  7 

148.2 

64  03.  7 

147-3 

1     00 

0    50 

61  08.  4 

155-1 

62  05.  5 

154-  5 

63  02.4 

153-8 

63  59- 0 

153- I 

64  55-  4 

152.3 

0    50 

40 

61  47.8 

159.8 

62  45.  7 

139-3 

63  43-  7 

158.  7 

64  41.  4 

158.  I 

65  3^-  9 

157-4 

40 

30 

62   19.  0 

164-7 

63  17-9 

164-3 

64  16.  5 

163.  8 

65  15-  I 

163-  3 

66  13.9 

162.8 

30 

20 

62  41.  6 

[69.7 

63  41.  I 

160.  4 

64  40.  5 

169.  I 
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180.  0 

66     0.  0 

180.  0 

67     0. 0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  .South  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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17  35-5 

114.  9 
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124- 5 
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125.7 

24  07.  I 

126.3 
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27  59-8 

126.8 

27  09.4 

127.4 

26  18.  9 
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134.8 

30  08.  I 

135-  3 

29  15-4 

135-  9 

30 

20 

33  57-8 

136.3 

33  04-  8 

136.8 

32  II.  7 

137- 4 

31  18.4 

137-9 

30  25.0 
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In  North  declination  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East: 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 
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14  28.  6 

I04-5 
106.  4 

108.3 

no.  2 
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9  46.9 
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120.3 
122.  5 
124.7 
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22  26.  8 
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13  38.  7 

15  08.  I 

16  35-6 

18  01.  2 

19  24.  6 

20  45-  8 

118.  I 
120.  I 
122.  2 

124.3 
126.  5 

128.7 

12  51.  I 

14  19  9 

15  46.  8 

17  II.  9 

18  34.  6 

19  55-  I 

118.  7 
120.  7 
122.  8 
124.9 
127.  0 
129.  2 
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40 
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10 
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10 
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25  55-  4 
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28  22.  6 

29  31-4 

30  36.  9 

129.  2 

131- 6 

134-0 
136.4 
138.9 

141-5 

23  46.  5 

25  03.  9 

26  18.  2 

27  29.  7 

28  37-8 

29  42.  6 

129.8 
132.  I 
134- S 
137-  0 
139-5 
142.  I 

22  S5-5 

24  12.  I 

25  25.8 

26  36.  5 

27  44.0 

28  48.  I 

130.4 
132.7 
135-  I 
137-  5 
140.  0 
142.5 

22  04.  3 
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35  44-  8 
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149-7 
152.5 
155-4 
158-3 

30  43-  6 

31  40.  8 

32  33-9 

33  22.8 

34  07.  I 
34  46.  8 

144-7 
147-3 
150.  I 
152.9 
155-8 
158.6 

29  48.  5 

30  45-  0 

31  37-5 

32  25.7 

33  oq.  5 
33  48.  7 

145-  I 
147-7 
150.5 

153.3 
156.  I 
158.9 

28  53-  3 

29  49.  2 

30  41-  0 

31  28.  7 

32  II.  9 
32  50-  5 

145-6 
148.2 
150.9 

153-  6 
156.  4 
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30  31-  5 

31  14.  2 

31   52.3 

146.  0 
148.6 

151-3 
154.0 

156.7 
159-5 

2    00 
1    50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 
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37  34-  7 
37  48.  7 
37  S7-2 

161.  3 
164.3 
167.4 
170.  5 
173-  7 
176.8 

35  21.5 

35  SI- 3 

36  15-  8 
36  35-  I 
36  48.  9 

36  57-  2 

161.  6 
164.6 
167.6 
170.7 
173-8 
176.9 

34  22.  9 

34  52-  3 

35  16.  s 
35  35-5 
35  49-  I 
35  57-2 

161.  9 
164.8 
167.8 
170.9 

173-9 
176.9 

33  24-3 

33  53-2 

34  17-  I 
34  35-8 
34  49-  3 
34  57-  3 

162.  I 
i6s.  0 
168.0 
171.  0 
174.0 
177.0 

32   25.  7 

32  54-  2 

33  17-8 
33  36.  2 
33  49-  4 
33  57- 4 

162.  4 
165.  2 
168.2 
170.  I 
174.  I 
177.0 
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180.  0 

36     0.  0 
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180.  0 
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180.  0 

0    00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  decUnation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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31  55- 

32  18. 
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136.  6 

139.0 
141.  4 

143-9 


146. 
149. 

151- 
154. 
157- 


159.8 

162.  6 
165.4 
168.3 
171.  2 
174.  I 
177.0 


180.  o 


0  18.  4 

1  56.0 

3  32.5 

5  07.  8 

6  41.9 

8  14.6 

9  45-8 

11  15.4 

12  43.  2 

14  00.  o 

15  32.7 

16  54.3 

18  13.  5 

19  30. 1 

20  44.  o 

21  55-2 

23  03-  I 

24  07.9 

25  09-4 

26  07.  I 

27  01.  2 

27  51.  2 

28  37.  I 

29  18.  7 

29  55-8 

30  28.  3 

30  56.0 

31  18.9 
31  36.8 
31  49-  7 
31   57-4 


12'= 


106.  6 

08.4 
10.3 
12.  2 
14.  I 
16.  o 
17.9 

19.9 
21.  9 
24.  o 
26.  I 

28.2 
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32.6 

34-8 

37- 
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46.9 

49.4 
52.0 

54-7 
57-4 
60.  I 

62.  9 
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68.5 
71.4 
74.2 
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55- 
27. 
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11  54.6 

13  19-9 

14  43-  I 

16  04.  o 

17  22.  6 

18  38.  5 

19  51.8 

21  02.  2 

22  09.  5 

23  13-7 

24  14-  5 

25  11-5 

26  04.  9 

26  54.4 

27  39.8 

28  20.  9 
28  57- 5 


180.  o 


29  29. 

29  57 

30  19 

30  37 


49.8 
30  57-  5 


13<= 


109.  I 
no.  9 
112.  8 
114.  7 
116.  6 
118.  5 

120.5 
122.5 
124.  6 
126.  7 
128.8 
130.9 
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135-3 
137-7 
140.  o 
142.4 
144.  8 

147-3 
149-8 

152-4 
155-0 
157-  7 
160.  4 
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165.9 
168.7 

171.  5 
174-3 
177.  I 
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25-7 
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11  06.  I 

12  30.  7 

13  53-2 

15  13.6 

16  31-  5 

17  46.8 

18  59.4 

20  09.  2 

21  15.9 

22  19. 4 

23  rg- 5 

24  15.9 

25  08.  8 

25  57-6 

26  42.  4 

27  22.  9 

27  59-  I 

28  30.  8 

28  57-  8 

29  20.  I 

29  37-5 
29  50.  o 

29  57-  5 
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.so     o.  o 


09.8 

II. 6 
13-5 
15-3 
17.  2 
19.  I 

21.  I 
23.  I 
25.  2 
27.  2 

29-3 
31-5 

33-7 

35-9 
38.2 

40.  5 
42.8 
45-2 

47-7 
50.2 
52.8 

55-4 
58.0 
60.6 

(>3-3 
66.  I 

68.8 

71.  6 

74.4 
77.2 


Alt.      I    Az. 


1  15.8 

2  49.9 

4  22.7 

5  53-8 
7  23- 4 


8  51- 

10  17. 

11  41. 

13  03. 

14  23. 

15  40. 


180.  o 


16  55.0 

18  06.  9 

19  16.  I 

20  22.  I 

21  24.9 

22  24.3 

23  20.3 

24  12.  4 

25  00.  8 

25  45-0 

26  25.  o 

27  00.  8 

27  32.0 

27  58-7 

28  20.  7 

28  37.8 
28  50.  I 
28  57-  5 


112.  2 
114.  I 

116.  o 

117.  9 
119.  8 

121.  8 
123.8 
125.8 
127.8 
129.9 
132.0 

134.2 
136.4 
138.6 
140.9 

143-3 
145-7 


148. 
150. 
153- 
155- 
158- . 
160.  9 

163.6 
166.3 
169.  o 
171.  7 

174-5 
177.2 


29     o.  o 


180.  o 


Hour 
Angle. 


h.  m. 


5    10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  W^est. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian  the  Ubulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


2 
1 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0  00 


15° 


16° 


Alt. 


o  30-3 

2  03.8 

3  36.  I 

5  06.8 

6  35-9 

8  03.3 

9  28.8 
10  52.  2 

12  13.4 

13  32-  5 

14  49.  I 

16  03.  2 

17  14.6 

18  22.  9 

19  28.  4 

20  30.  4 

21  29.3 

22  24.  6 

23  16.  I 

24  03.  9 

24  47.  6 

25  27.  I 

26  02.  4 

26  33.  2 

26  59-  5 

27  21.  2 
27  38.  I 

27  50-3 

27  57-7 


Az. 


28 


o.  o 


12.  9 
14.7 
16.6 
18.5 
20.  4 

22.  4 

24.3 
26.  3 

28.3 

30-4 

32-5 

34-7 
36.9 
39-  I 
41.4 

43-7 
46.  I 

48.5 
51.0 

S3- 5 
56.0 

58.5 
61.  I 

63.8 
66.4 
69.  I 
71.8 

74-  5 


180.  o 


Alt 


1  17.8 

2  49.  6 

4  19-7 

5  48.2 

7  IS- I 

8  39-9 

10  02.  8 

11  23.5 

12  41.  9 

13  57-9 

15  II- 2 

16  22.  o 

17  29.  7 

18  34-  5 

19  35-8 

20  34.  I 

21  28.8 

22  19.  8 

23  06.  9 

23  50-0 

24  29.  I 

25  03-9 

25  34-  4 

26  00.  3 
26  21.  7 
26  38.4 
26  50.  4 
26  57-7 


Az. 


115- 4 
117.  2 
119.  I 
121.  o 

123.0 
124.9 
126.  9 
128.9 
131.  o 
^33-  I 

135-2 

137-4 
139.6 

141-9 
1 4.1.  2 
146.  5 

148.9 

1513 
153-8 

156-3 
158.8 

161.  4 

164.  o 
166.6 
169.3 
171.  9 
174.6 
177-3 


17^ 


o.  o 


Alt. 


Az. 


o    / 


o  31.8 

2  03.0 

3  32.6 
5  00-7 


6 

7 
9 


180.  o 


26.8 

51- I 
13-4 

10  33-4 

11  51.2 

13  06.  6 

14  19.  2 

15  29.3 

16  36.  4 

17  40-4 

18  41.3 

19  38.  8 

20  32.  9 

21  23.  2 

22  09.  9 

22  52. 6 

23  31-  I 

24  05-  5 

24  35-  5 

25  01.  I 
25  22.3 
25  38.  8 
25  50-6 
25  57-7 


116.  o 
117. 8 
119.  7 
121.  6 


123.6 
125-5 

127-5 
129.5 

131-5 
133-6 

135-7 

137-9 
140.  I 

142.3 
144.6 
146.9 

149-3 
151- 7 
154-  I 
156.6 

159-  I 
i6i.6 

164.  2 
166.8 
169.4 
172.  o 
174-7 
177-3 


26  o.  o 


180.  o 


18= 


Alt. 


1  16.3 

2  45-5 
4  12.9 


5  38.6 

7  02.  2 

8  23.9 

9  43-2 

11  00.  5 

12  15.  I 

13  27.  2 

14  36.  4 

15  43-0 

16  46.  4 

17  46.  6 

18  43.  6 

19  37- o 

20  26.  8 

21  12.  8 

21  54-9 

22  ^T,.   I 

23  07-  I 

23  36.  6 

24  02.  o 
24  22.  7 
24  38.  9 

24  SO-  7 
24  57-7 


Az. 


118.  5 
120.  4 
122.3 

124.  2 
126.  I 
128.  I 
130.  I 
132.  I 
134-  2 

136.3 
138.4 
140.  6 
142.8 

145-  I 
147-4 

149.7 
152.  I 

154-  5 
156.9 

159-4 
161.  9 

164.4 
167.  o 
169.  6 
172.  2 
174.8 
177-4 


25 


o.  o  !i8o.  o 


19= 


Alt. 


o    / 


0  29.  8 

1  58.4 

3  25.2 

4  50-2 

6  13-3 

7  34-3 

8  53-1 

10  09.  6 

11  23.  6 

12  35-1 

13  43-  7 

14  49-  5 

15  52-4 

16  51.9 

17  48.  2 

18  41.  I 

19  30.  2 

20  15.  8 

20  57-3 

21  35- o 

22  08.  5 


22  37.8 

23  02.  7 
23  23, 
23  39 
23  50 
23  57 


24  o.  o 


Az. 


119.  I 

121.  o 

122.  9 

124.  8 
126.  7 
128.6 
130.6 
132.6 

134-7 

136.8 
138.  9 
141.  o 
143-2 

145- 5 
147-8 


150. 

152. 


154-8 

157-2 

159-7 
162.  I 


164.  6 
167.  2 
169.7 
172.3 
174.9 
177-4 


180.  o 


Hour 
Angle. 


h.  m. 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  \\'est. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


4  30 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 

2  50 
40 
30 
30 
10 

3  00 
1  50 

40 
30 
30 
10 

1  00 
0  50 
40 
30 
30 
10 


0  00 


30° 


Alt. 


Az. 


1  II.  3 

2  37-5 


4  01.9 

5  24-3 

6  44-7 

8  02.  9 

9  18 
10  32 


11  42 

12  50. 

13  56 

14  58 

15  57 

16  52 

17  45 

18  33 

19  18 

19  59 

20  36 

21  10, 

21  38 

22  03 
22  23 
22  39 
22  51 
22  57 


23  o.  o 


180.  o 


31<^ 


33° 


Alt. 


0  24.  I 

1  49-7 

3  13-5 

4  35-3 

5  55-  I 

7  12.  6 

8  27.8 

9  40.4 

10  50.  6 

11  57-9 

13  02.  5 

14  03.  9 

15  02.3 

15  57-3 

16  49.  o 

17  37-  I 

18  21.  s 

19  02.  o 

19  38.  8 

20  II.  4 

20  39.  9 

21  04.  2 
21  24.  2 

21  39.8 

51-  I 
57-7 


21 
21 


22  0.0 


Az. 


22.  2 
24.  I 

25-9 
27.8 
29.7 

31-7 
33-7 
35-7 

37-8 

39-9 
42.  o 

44-  I 
46.3 
38.6 

SO.  8 

53-  I 
55-4 
57-8 
60.  2 
62.6 

65.0 

67-5 
70.  o 
72.4 

75- o 
77-5 


[80.  o 


Alt. 


o    / 


1  01.  9 

2  25.  I 

3  46.3 

5  05-4 

6  22.  2 

7  36.8 

8  48.8 

9  58.3 

11  04.  9 

12  08.  8 

13  09-  7 

14  07.  4 

15  oi-  7 

15  52-9 

16  40.  4 

17  24- 3 

18  04.  4 

18  40.  6 

19  12.  8 

19  41.  o 

20  05.  o 
20  24.  7 
20  40.  o 
20  51.  2 
20  57.  7 


o.  o 


Az. 


124.  7 

126.  5 
128.4 

130-3 
132.  2 

134-2 

136.  2 

138.3 
140.  4 
142.5 

144-  6 
146.8 
149.0 

151.  2 

153-5 
15s- 8 
158.  I 
160.  4 
162.8 

165.2 
167.  6 
170.  I 

172-5 
175-  ° 
177-5 


180.  o 


33° 


Alt.    Az. 


o  14.  2 


36-7 
57-2 
15-8 
32.0 
45-8 
57-2 


9  06.  o 

10  12.  o 

11  15.  2 

12  15.4 

13  12-  5 

14  06.  3 

14  56-  8 

15  43-  7 

16  27.  o 

17  06.  7 

17  42.  5 

18  14.  2 

18  42.  I 

19  05-  7 
19  25.  I 

19  40.  3 
19  51-3 
19  57-8 


20  o.  o 


125-3 

127.  I 
129.  o 

130-9 
132.8 
134.8 

136.8 
138.8 

140.  8 
142.9 
145.0 
147.  2 
149.  4 

151-9 

153-8 
156.  I 

158.4 
160.  7 
163.  I 

165.4 
167.8 
170.  2 
172.  6 

175-  I 
177-5 


180.  o 


34= 


Alt.  Az. 


o  / 


o  48.3 

2  08.  2 

3  26.  O 

4  41-  5 

5  54-7 

7  05.5 

8  13-6 

9  18.8 

10  21.  5 

11  21.  o 

12  17.5 

13  10.  7 

14  00.  6 

14  47.  o 

15  29.8 

16  08.  9 

16  44.3 

17  15-  7 

17  43-  I 

18  06.  4 
18  25.  6 
18  40.  6 
18  51.4 
18  57.8 


19    o.  o 


127.7 

129- 5 
131-4 

133-3 
135-3 
137-3 

139.2 

141-3 
143-4 

145-5 
147-6 

149-7 

151- 9 
154-  I 
156.4 
158.6 
160.  9 

^(>3-3 

165.6 
168.0 
170.4 
172.8 

175-  2 
177.6 


180.  o 


Hour 
Angle. 


h.  m. 


30 
10 

00 
50 
40 
30 
30 
10 


3  00 
3  50 
40 
30 
30 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
30 
10 


0    00 


In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimutlis  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


6    10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


4 
3 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


Alt. 


oo.  o 

40.4 

20.  6 
00.  7 

40-3 
19.7 


9  58-4 
II  36.  5 

13  13-8 

14  50.  2 

16  25.  6 

17  59-8 

19  32.  8 

21  04.3 

22  34.  I 

24  02.  3 

25  28.  5 

26  52.  5 

28  14.  4 

29  33-  6 

30  50.  2 

32  03.  8 

33  14-3 

34  21.3 

35  24-9 

36  24.4 

37  19- 9 

38  II.  o 

38  57-  6 

39  39-  2 

40  15.9 

40  47-  3 

41  13-  3 
41  33- (> 
41  48.  2 

41  57-  I 


Az. 


42     o.  o 


90.  o 

91.8 

93- 
95- 
97- 
99. 


lOI.  3 

103.  2 
105.  I 
107.  I 
109.  I 
III.  I 

113-2 

115- 3 

117- 5 
119.  7 

121.  9 

124.  2 

126.  6 
129.  o 

131-5 
134-  I 
136.  7 
139-4 

142.  2 
145.  o 
147-9 
150-5 
153-9 
157-0 

160.  2 
163.4 
166.  7 
170.  o 

173-3 
176.  6 


Alt. 


180.  o 


o  44.  6 

2  25.  o 

4  05.2 

5  45-4 
7  25-2 
9  04.7 

10  43-  6 

12  22.  o 

13  59-6 
15  36-  3 

17  12.  o 

18  46.  6 

20  20.  o 

21  52.  o 

23  22.3 

24  51-  o 

26  17.8 

27  42.  5 

29  04.  9 

30  24.8 

31  42.  o 

32  56-4 

34  07.  5 

35  15-3 

36  19-  5 

37  19-8 

38  15-9 

39  07.  8 

39  54-9 

40  37.  2 


Az. 


41   14-  3 

41  46.  2 

42  12.  6 

42  33-  2 
42  48.  o 
42  57-0 


43     0.0 


89-3 
91.  2 

93-  I 
94.9 
96.8 
98.7 

100.  6 
102.  5 

104-  5 
106.  5 
108.5 
no.  5 

112.  6 
114.  6 
116.  8 
119.  I 
121.  3 
123.6 

126.  o 

128.  4 
130.9 

133-  5 
136.  2 

138.9 

141.  7 

144-  5 
147.4 

150-5 
Ij3-5 
156- 7 

159-9 
163.  2 

166.5 
169.8 
173-2 
176.  6 


Alt. 


29.  2 

09-5 
49.8 

30.  I 
10.  o 
49-6 


II  28.8 

13  07-  3 

14  45-  2 
16.  22.  2 

17  58.  3 
19  33-  3 

21  07.  I 

22  39-  5 

24  10.3 

25  39-  6 

27  06.  9 

28  32.  2 


29  55- 
31  15- 


2 

8 

32  33-  7 

33  48.  8 

35  00.  6 

36  09.  2 

37  14-0 

38  15-  o 

39  II- 8 

40  04.  4 

40  52-  I 

41  35-  I 

42  12.  7 

42  45.  o 

43  II- 8 
43  32-8 
43  47-  8 
43  56-9 


Az. 


180.  o  44  o.  o 


83-7 

90-5 
92.4 

94.  2 
96.  I 
98.0 

99-9 
loi.  8 
103.8 
105.8 
107.8 
109.  8 

III.  9 
114.  o 
116.  2 
118.  4 
120.  7 
123.0 

125.4 

127.8 

130.4 
132.9 

135-6 

138.3 

141.  I 
144.  o 
147.  o 

150.0 
153- 1 
156-3 

159.6 

162.  9 
166.  2 
169.  6 
173-  I 
176.5 


Alt. 


o  33-5 


2 

3 

5 
7 


13-7 
54-  I 
34-4 
14.  7 

8  54.7 
10  34-  6 


180.  o 


12  13.9 

13  52-6 
15  30-  7 

17  07.9 

18  44-  4 

20  19.  8 

21  54.  I 

23  27.  o 

24  58.  2 

26  28.  o 

27  55-9 

29  21.  8 

30  45-  4 

32  06.  7 

33  25-  2 

34  40.  9 

35  53-  5 

37  02.8 

38  08.  3 

39  lo.  I 

40  07.  6 

41  00.  8 

41  49.  2 

42  32.  8 

43  II- o 

43  43-  8 

44  II.  o 

44  32.3 
44  47-  6 
44  56-9 


Az. 


86.  I 

88.0 
89.8 

91-7 
93-6 

95-5 
97-4 

99-3 

lOI.  2 

103-  I 
105.  I 
107.  I 
109.  I 

III.  2 

113- 4 

115- 5 
117.  7 

120.  o 

122.  4 

124.  8 
127.  2 
129.  7 

132-3 
135-  o 
137-8 

140.  6 

143-5 
146.  5 

149.  6 

152-7 
156.0 

159-  3 
162.  6 

166.  o 

169.5 

173-0 

176.5 


45 


o.  o 


Alt. 


I  18.  I 


4 
6 

7 

9 
II 


58-3 
38.6 
18.9 

59-3 
39-4 
19-3 


180.  o 


12  58.  8 
14  37-8 

16  16.  I 

17  53-8 

19  30-  4 

21  06.  2 

22  40.  8 

24  14.  I 

25  45-  9 

27  16.  2 

28  44.  6 

30  II.  I 

31  35-3 

32  57-3 

34  16.  5 

35  33-  o 

36  46.  2 

37  56-2 

39  02.  5 

40  05.  I 

41  03.  3 

41  57-  2 

42  46.  2 

43  30.  4 

44  09.  2 

44  42.  6 

45  lo-  2 
45  31-9 
45  47-  4 
45  56-  8 


Az. 


46     o.  o 


85-5 

87-3 
89.  I 

91.  o 

92.9 
94.8 
96.7 

98.6 
100.5 

102.  5 
104.4 
106.  4 
108.5 

no.  6 
112.  7 
114.  9 
117.  I 

119- 4 
121.  7 

124.  I 
126.  6 
129.  I 

131- 7 
134-4 
137-2 

140.  I 
143.0 
146.  o 
149.  I 

152-3 
155-6 

158.9 
162.  2 
165.8 
169.3 
172.  8 
176.4 


180.  o 


Hour 
Angle. 


h.  m. 


6    10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4    00 

3    50 

40 

30 


av 

20 

10 

3 

00 

2 

50 

40 

30 

20 

10 

2 

00 

1 

50 

40 

30 

20 

10 

1 

00 

0 

20 

40 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0    00 


o  23.0 

2  02.  8 

3  42.8 

5  23.1 

7  03-4 

843-8 
10  24.  o 

12  04.  I 

13  43-  7 
15  22.  9 

17  01.4 

18  39-  3 

20  16.  3 

21  52.4 

23  27.4 

25  01.  2 

26  33.  4 

28  04.  2 

29  S3-  2 

31  00.  6 

32  25.  I 

33  47-  7 

35  07-  6 

36  24.  8 

37  38.  8 

38  49-  7 

39  56-  6 

40  59-  9 

41  58.9 

42  53-5 

43  43-2 

44  28.  I 
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45  07- 

45  41- 

46  09. 

46  31- 

46  47. 

46  56.  8 


82.9 
84.8 


86. 
88. 
90. 
92. 
94. 
96. 


97-9 
99.8 
loi.  8 
103.8 
105.8 
107.8 

109.9 
112.  o 
114.  2 
116.  4 
118.  7 
121.  o 

123-4 

125-9 
128.5 
131.  I 
133-8 
136.6 

139-5 
142.4 

145-5 
148.7 

151- 9 
155-2 

158.6 
162.  o 
165.6 
169.  1 
172.7 

176-3 


Alt. 


o    / 


47  o.  o  180.  o 


1  07.7 

2  47-3 

4  27.3 

6  07.  6 

7  47-8 
9  28.  2 

11  08.  5 

12  48.  6 

14  28.  4 

16  07.  7 

17  46.  5 
19  24.  7 

21  02.  o 

22  38.4 

24  13.  8 

25  48.0 

27  20.  8 

28  52.  I 

30  21.  6 

31  49-  2 

33  14-7 

34  38.  o 

35  58.  6 

37  16.4 

38  31-2 

39  42.  7 

40  50.  4 

41  54.  6 

42  54-  3 

43  49-  7 

44  40-  I 

45  25.  5 

46  05.  5 

46  39.  9 

47  08.  5 
47  30-  8 
47  47-  o 
47  56-  8 


Az. 


82.3 
84.2 

86.0 
87.8 


89. 
91. 
93- 
95- 


48  o.  o 


97-2 
99-  I 

lOI.  I 

103.  I 
105.  I 
107.  I 

109.  2 
III.  3 

113- 5 
115- 7 
118.  o 
120.  4 

122.  8 

125-3 
127.8 

130-5 
133-2 
136.0 

138.9 
141.  9 

145-0 
148.  2 

151- 4 
154-8 

158.2 
161.  7 

165-3 
168.9 
172.  6 
176-3 


7° 


Alt. 


0  13-3 

1  52-4 
3  31-9 


5  "• 
651. 
8  32. 

10  12. 

11  52. 

13  33 


15  13-0 

16  52.  5 

18  31- 5 

20  09.  9 

21  47.  6 
23  24-3 

25  00.  I 

26  34.  6 

28  07.  9 

29  39.  6 

31  09.8 

32  38.0 


34  04- 

35  28. 

36  49- 

38  07. 

39  23- 

40  35- 


180.  o 


41  44-3 

42  49.0 

43  49-  6 

44  45-  6 

45  36-  9 

46  22.  9 

47  03.  6 

47  38.  6 

48  07.  6 

48  30-  3 
48  46.  7 

48  56.  7 


Az. 


79-7 
81.6 

83-5 

85-3 
87.1 

89.0 

90.9 

92.7 

94.6 

96-5 

98.4 

100.  4 

102.  4 

104.4 
X06.  4' 

108.5 
no.  5 
112.  8 
115.  o 

117- 3 
119.  7 

122.  I 
124.  6 
127.  2 
129.9 
132.6 
135-4 

138-3 
141-3 
144.4 

147-7 
151.  o 

154-4 

157.  8 
161.  4 
165.  I 
168.7 

172-5 
176.  2 
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Alt. 


o     / 


49   O.  O 


O  58.  2 

2  37-1 
4  16.5 


56.2 
36-3 

16.5 

10  56.  8 
12  37.  2 
14  17.4 


5 
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15  57- 
17  37- 

19  16. 

20  55- 
22  32. 
24  09. 
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25  46.  I 

27  21.  I 

28  54.  8 

30  27.  I 

31  57-  7 

33  26.5 

34  53-3 

36  17-7 

37  39-  8 

38  59-  o 

40  15-4 

41  28.  4 

42  37.8 

43  43-  3 

44  44-  7 

45  41-  5 

46  33-  5 

47  20.  4 

48  01.  6 

48  37-  2 

49  06.  6 

49  29.  9 
49  46-  5 
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80.9 
82.7 
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88. 

90. 
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95-8 

97-7 
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109.9 
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116.  6 
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123.9 
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18  21.6 
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24  55-  5 
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44  37-5 
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47  30-  I 
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48  59-  6 

49  35-  6 
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SO  29.  3 
SO  46.  3 
50  56-  6 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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41   10.  9    119.  4 

2 

50 

40 

39  20.  I 

125.  I 

40  09.  9 
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40  40.  9 

127.8 

41  31-4 

127.  I 

42  21.  5 

126.3 

43  II- 4 

125.  6 

44  01.  0 

124.8 
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30 

41  58-  7 

130.6 

42  49-  9 

129.9 

43  40.  9 

129.  I 

44  31-  6 

128.4 

45  22.0 

127.  6 
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43  ^3-3 
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44  05-3 
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00 
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180.  0 

55     0-0 

I  So.  0 

56     0.0 
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0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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35-7 
12.  o 

49.0 
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11  05-  5 

12  44.4 
14  24.  I 

16  03.  8 

17  44.  I 
19  24-  3 

21  04.  7 

22  44.  9 
24  25.  I 

26  05.  o 

27  44-  5 
29  23.  6 

31  02.  o 

32  38.  5 

34  16.  2 

35  51-7 

37  25.9 

38  58-  7 

40  29.  7 

41  58.9 

43  25.9 

44  50-4 

46  12.  2 

47  30-  9 

48  46.  4 

49  57-8 

51  OS-  4 

52  08.  2 

53  06.  2 

53  58-  5 

54  45-  2 

55  25-4 

55  59- o 

56  25.  5 
56  44.  6 
56  56-  I 
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57    o-o 


69.  o 

70.8 
72.  6 

74-4 
76.  2 
78.0 

79.8 
81.6 

83-4 
85.2 
87.1 
88.9 

90.8 
92.7 
94.6 
96.5 
98.5 
100.  5 

102.^ 
104.  6 
106.8 
109.  o 
III.  3 

113- 7 

116.  I 
118.  6 
121.  2 
124.  o 
126.8 
129.  8 

132.9 
136.  I 
139-5 
143- o 
146.  6 
150.4 

154-3 
158.  4 
162.  6 
166.8 
171.  2 
175-6 


Alt. 
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2  II.  9 

3  45-8 

5  20.7 

6  56.6 
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10  10.  9 
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13  28.  I 

15  07.  S 

16  47.  I 
18  27.3 

20  07.  4 

21  47.9 
23  28.  I 

25  08.4 

26  48.  4 
28  28.  I 

30  07.  2 

31  46.0 
33  23.8 

35  00-9 

36  36-  7 

38  II.  5 

39  44-8 


41  16.  5 

42  46.  I 

44  14.0 

45  39-  I 

47  01-  9 

48  21.  5 


49  37-  9 

50  50-  2 
58.8 
02.  5 

54  oi-  6 
54  54-  7 


51 

53 


55  42.  3 

56  23.  2 

56  57-  6 

57  24-  6 
57  44-3 
57  55-9 


Az. 


58 


o.  o 


66.  5 
68.3 
70.  I 
72.  o 
73-8 
75-6 
77-3 

79.  I 
80.9 
82.  7 

84-5 
86.4 
88.2 


90.  o 
91.9 
93-8 
95-7 
97-7 
99-7 

loi.  7 
103.8 
106.  o 

108.  2 
1 10.  5 
112.  8 

115- 3 
117.  8 
120.  4 
123.2 
126.  o 
129.  o 

132. 1 
135-3 

138.7 

142.3 

146.  o 

149.8 

153- 8 

157-9 
162.  2 

166.5 

171.  o 

175-  5 


17= 


iSo.  o 


Alt. 


25-4 
57-7 
31-  I 
05.6 
41.  I 
17.  6 
10  54.9 

12  33.0 

14  II-  5 

15  50-8 
17  30.  2 

19  10.  7 

20  50.4 

22  30.  9 

24  II.  I 

25  51-5 

27  31-5 

29  II.  4 

30  50-  8 

32  29.  7 

34  07.  9 

35  45-3 

37  21.  5 

38  56.  8 
40  30.  6 

42  02.  9 

43  33-  2 

45  OI-  8 

46  27.  8 

47  51-3 

49  II.  8 

50  29.  I 

51  42.  5 

52  51-9 

53  56-  7 

54  56-  7 

55  50.8 

56  39-  3 

57  21.  I 

57  56.2 

58  23.  8 
58  43-  9 
58  56.  o 


Az. 


65.8 
67.7 

69-5 
71-3 
73-1 
74-9 
76.6 

78.4 
80.  2 
82.0 
83.8 
85.6 
87.4 


89-3 
91.  2 

93-0 
94-9 
96.9 
98.9 


100.  9 
103.0 
1 105.  I 

iio7-3 
109.  6 
112.  o 

114.  4 
116.  9 
119.  6 
122.3 
125.2 
128.  2 

134-5 
138.0 

141.  6 

145-3 
149.2 

153-2 

157-4 
161.  8 
166.  2 
170.8 
175-4 


18= 


Alt. 


59     0.0 


o  05.5 

2  II.  6 

3  43-4 

5  59-9 

6  50-5 
8  25.7 

10  01.  8 

11  33-4 

13  16.  6 

14  54-9 
16  34.  o 

18  13.4 

19  53-  2 
21  ^^.  2 


23  13' 

24  53' 
26  34, 

28  14. 

29  54- 
31  33- 


180.  o 


33  13-2 

34  51-6 
36  29.  3 

38  06.  o 

39  41-  7 

41  16.  I 

42  49.  o 

44  19-9 

45  49-  2 

47  15-9 

48  40.  3 

50  01.  7 

51  19-9 

52  34-  4 

53  44-8 

54  50-  7 

55  51-  5 

56  46.  8 

57  36.  I 

58  18.8 

58  54-  6 

59  22.9 
59  43--5 
59  55-  9 


Az. 


60     o.  o 


63-4 
65.2 
67.  o 
68.8 
70.  6 
72.4 
74-  2 
75-9 

77-7 
79-5 
81.3 
83.1 

84.9 
86.7 

88.5 

90-4 
92.  2 
94.  I 
96.  I 
98.  I 

100.  I 
102.  2 

!io4.3 
jio6.  5 
108.8 
III.  I 

113- 5 
116.  I 
118.  7 
121.  4 

124-3 
127.4 

130-5 
133-7 
137-2 
140.  8 
144.  6 
148.5 

152-7 
156.9 
161.  4 
165.9 

170-5 
175-2 


19° 


Alt. 


27- 
57- 
29. 
01. 

35- 
10. 


180.  o 


10  46. 

12  22.  7 

14  00.  I 

15  38-  2 

17  17.0 

18  56.  2 

20  35-9 

22  15.8 

23  56-  I 
25  36-  4 

27  16.8 

28  57.  I 
30  37-  2 

32  16.9 

33  56-3 
35  35- o 

37  13-0 

38  50-  2 
40  26.  3 

42  01.  2 

43  34-  6 

45  06.  2 

46  36.  2 

48  03.  7 

49  29.  o 

50  51-2 

52.  10.  4 

53  25.9 

54  37-  4 

55  44-  2 

56  46.  I 

57  42.  5 

58  32.  8 

59  16.  5 

59  53-0 

60  22.  o 
60  43.  I 
60  55.  7 


Az. 


62.  7 

64-  5 
66.4 
68.2 
70.  o 
71-7 
73-5 
75-2 

77.0 
78.8 
80.6 
82.3 
84.  I 

85-9 

87.7 
89.6 
91-4 
93-3 
95-3 
97-3 

99-3 
loi.  3 

103.4 
105.  6 
107.9 

no.  2 

112.  6 
115.  2 

117.  8 
120.  5 

123-4 
126.5 

129.  6 

132.9 
136-4 
140.  o 
143-8 
147-8 

152.  o 
156.  4 
160.  9 

165-5 
170.  3 
175-  I 


Hour 
Angle. 


h.  m. 


7  20 
10 
7  00 
6  50 
40 
30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


61  o.  o  iSo.  o  ^  0  00 

I     II 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

1 

Hour 
Angle. 

Hour 
Angle.  I 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

7    50 

0  20.  5 

54-7 

I  08.  7 

54-1 

7 

50 

40 

0  07.9 

57-8 

0  55-6 

57-2 

I  43-3 

56.6 

2  31.0 

56.0 

40 

30 

o  46.  6 

60.3 

I  33-8 

59-6 

2  20.  9 

59- 0 

3  07- 9 

58.4 

3  55-  I 

57-8 

30 

20 

2  14-  5 

62.  I 

3  01-  I 

61.5 

3  47-8 

60.8 

4  34.4 

60.  2 

5  20.9 

59-6 

20 

10 

3  43-8 

63-9 

4  30-  I 

63-3 

5  16.  I 

62.6 

6  02.  I 

62.  0 

6  48.2 

61.3 

10 

7    00 

5  14-8 

65-7 

6  00.  4 

65.1 

6  46.  0 

64-4 

7  31-5 

63.8 

8  16.9 

63.1 

7 

00 

6    50 

6  46.8 

67- 5 

7  32-0 

66.8 

8  17.  2 

66.  I 

9  02.  2 

65- 5 

9  47-  I 

64.8 

6 

50 

40 

8  20.  I 

69-3 

9  04.  8 

68.6 

9  49-5 

67-9 

10  34.  I 

67.  2 

II  18.  6 

66.5 

40 

30 

9  54-  6 

71.0 

10  38.  9 

70.4 

II  23.  I 

69.6 

12  07.  2 

69.  0 

12  51.  2 

68.3 

30 

20 

II  30.  0 

72.8 

12  13.9 

72.  I 

12  57.8 

71.4 

13  41.  5 

70.7 

14  25.  I 

70.  0 

20 

10 

13  06.  3 

74.5 

13  49-  9 

73-8 

14  33-  3 

73-  I 

15  16.7 

72.4 

15  59-8 

71-7 

10 

6    00 

14  43-  5 

76.3 

15  26.  7 

75-6 

16  09.  8 

74-9 

16  52.8 

74.1 

17  35-6 

73-4 

6 

00 

5    50 

16  21.  2 

78.0 

17  04.  2 

77-3 

17  47.2 

76.6 

18  29.  7 

75-9 

19  12.  2 

75-1 

5 

50 

40 

17  59-  9 

79.8 

18  42.  6 

79-  I 

19  25.  I 

78.3 

20  07.  5 

77-6 

20  49.  6 

76.8 

40 

30 

19  38.  8 

81.6 

20  21.  4 

80.8 

21  03.7 

80.0 

21  45-  7 

79-3 

22  27.  6 

78- 5 

30 

20 

21   18.  4 

83-4 

22  00.  7 

82.6 

22  42.  8 

81.8 

23  24-  7 

81.  I 

24  06.  3 

80.3 

20 

10 

22  58.  2 

85-2 

23  40.4 

84.4 

24  22.  4 

83.6 

25  03-9 

82.8 

25  45-4 

82.0 

10 

5    00 

24  38.  4 

87.0 

25  20.  5 

86.2 

26  02.  3 

85-4 

26  43-  8 

84.6 

27  25.  I 

83.8 

5 

00 

4    50 

26  18.  7 

88.8 

27  00.  7 

88.0 

27  42.4 

87.2 

28  23.8 

86.4 

29  04.  9 

85-6 

4 

50 

40 

27  59-  I 

90.  6 

28  41.  I 

89.8 

29  22.  8 

89.0 

30  04.  2 

88.2 

30  45-  2 

87.4 

40 

30 

29  39-  3 

92-5 

30  21.3 

91.7 

31  03.  I 

90.9 

31  44.4 

90.  0 

32  25.4 

89.  2 

30 

20 

31  19.6 

94-  5 

32  01.  7 

93-6 

32  43-  5 

92.8 

33  24.9 

91.9 

34  05.  9 

91.  0 

20 

10 

32  59-3 

96.4 

33  41-7 

95-6 

34  23.  6 

94-7 

35  05.0 

93-8 

35  46.  2 

92.9 

10 

4    00 

34  39-  0 

98.4 

35  21.4 

97.6 

36  03.  4 

96.7 

36  45.  I 

95-8 

37  26.3 

94.9 

4 

00 

3    50 

36  17-9 

100.  5 

37  00-  6 

99.6 

37  42.9 

98.7 

38  24>  7 

97.8 

39  06.  I 

96.9 

3 

50 

40 

37  56-3 

102.  6 

38  39-  3 

loi.  7 

39  21.8 

100.  8 

40  04.  0 

99-9 

40  45-  6 

98.9 

40      i 

30 

39  33-  8 

104.  8 

40  17.  2 

103.8 

41  00.  I 

102.  9 

41  42.4 

102.  0 

42  24.  5 

lOI.  I 

30      1 

20 

41   10.  4 

107.  0 

41  54-  I 

106.  I 

42  37-4 

105.2 

43  20.3 

104.  2 

44  02.  6 

103-3 

20 

10 

42  45-  7 

109.3 

43  29.9 

108.  4 

44  13-7 

107.5 

44  57- 0 

106.5 

45  39-  7 

105- 5 

10 

3    00 

44  19-8 

III.  7 

45  04-  6 

no.  8 

45  48.  9 

109.9 

46  32.  7 

108.  9 

47  16.  0 

107.9 

3 

00 

2    50 

45  52-  I 

114- 3 

46  37-  5 

113- 3 

47  22.  s 

112.  4 

48  06.  8 

III. 3 

48  50.  7 

no.  3 

2 

50 

40 

47  22. 7 

116.  9 

48  08.  8 

115-9 

48  54.4 

114.9 

49  39-  6 

113- 9 

50  24.  I 

112.  9 

40 

30 

48  51.  I 

119.  6 

49  38-  0 

118.  7 

50  24.  5 

117.  7 

51   10.  2 

116.  7 

51  55-  5 

115-6 

30 

20 

50  17.  I 

122.  5 

51  04.  8 

121.  5 

51   52.  I 

120.  5 

52  38-9 

119-  5 

53  25-  I 

118.  5 

20 

10 

51  40.  2 

125.6 

52  28.9 

124.  6 

53  17-2 

123.6 

54  04.  8 

122.  6 

54  51-  9 

121.  5 

10 

2    00 

53  00-4 

128.7 

53-  50-  I 

127.7 

54  39-  3 

126.  7 

55  28.  I 

125-7 

56  16.  2 

124.7 

2 

00 

1     50 

54  16.  9 

132.0 

55  07-6 

131.  I 

55  57-9 

130.  I 

56  47-  7 

129.  I 

57  36.  9 

128.  I 

1 

50 

40 

55  29.  5 

135-  5 

56  21.  2 

134.6 

57  12.6 

133-7 

58  03.  6 

132-7 

58  54-0 

131-7 

40 

30 

56  37-  5 

139.2 

57  30-  4 

138.3 

58  23.  0 

137-4 

59  15- 0 

136.4 

60  06.  9 

135-  5 

30 

20 

57  40.  4 

144.  I 

58  34-  5 

142.  2 

59  28.  3 

141.  4 

60  21.8 

140.  5 

61  14.  8 

139-5 

20 

10 

58  37-  9 

147.  I 

59  33-  0 

146.3 

60  28.  0 

145.6 

61  22.  9 

144.8 

62   16.  9 

143-9 

10 

1     00 

59  29-  2 

151-4 

60  25.  5 

150-7 

61  21.  6 

150.0 

62  17.  5 

149.2 

63  13-0 

148.4 

1 

00 

0    50 

60  13.  7 

155-  8 

61  II.  I 

155-2 

62  08.  5 

154-  5 

63  05.  2 

153-9 

64  02.  I 

153-2 

0 

50 

40 

60  51.3 

160.  4 

61  49.  5 

159-9 

62  47.  6 

159-4 

63  45-  6 

158.8 

64  43.  4 

158.2 

40 

30 

61  21.  0 

165.  I 

62  19.  9 

164.  7 

63  18.8 

164-3 

64  17-  7 

163.  9 

65  16.3 

163.4 

30 

20 

61  42.  6 

170.  0 

62  42.  I 

169.7 

63  41.  6 

169.  5 

64  41.  I 

i6q.  2 

65  40-  5 

168.9 

20 

10 

61  55-5 

174.9 

62  55.4 

174.8 

63  55-  5 

174.  6 

64  55-  2 

174.5 

65  55-0 

174-3 

i 

10 

0     00 

62     0. 0 

180.  0 

63     0.0 

180.  0 

64     0. 0 

180.  0 

65    0. 0 

180.  0 

66  '  0.  0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  \\'est  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  .South  declination,  when  the  star  is  rising  or  Hast  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0             / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6 

00 

0  oo.  o 

90.  0 

6 

00 

5 

50 

I  40.4 

91.8 

0  55-8 

92.5 

0  II.  I 

93-2 

5 

50 

40 

3  20.  6 

93-7 

2  35-9 

94.4 

I  51.2 

95-1 

I  06.  4 

95-7 

0  21.  7 

96.4 

1 

40 

30 

5  00-7 

95-6 

4  15-9 

96-3 

3  31-0 

96.9 

2  46.  2 

97.6 

2  01.  4 

98.2 

30 

20 

6  40.3 

97-5 

S  55-4 

98.  I 

5  10.4 

98.8 

4  25.4 

99-5 

3  40.3 

100.  I 

20 

10 

8  19.7 

99-4 

7  34-6 

100.  0 

6  49-3 

100.  7 

6  04.  2 

101.3 

5  18.9 

102.  0 

10 

5 

00 

9  58.4  [101.3 

9  13- I 

lOI.  9 

8  27.7 

102.  6 

7  42.2 

103.  2 

6  56.7 

103.9 

5 

00 

1 

50 

II  36.5  I103.2 

10  50.  9 

103.8 

10  05.  2 

104-  5 

9  19.6 

105.  I 

833-8 

105.8 

4 

50 

40 

13  13-8 

105.  I 

12  27.  9 

105.  8 

II  41.9 

106.  5 

10  55-8 

107.  I 

10  09.  7 

107.8 

40 

30 

14  50.  2 

107.  I 

14  04.  0 

107.  8 

13  17-7 

108.  4 

12  31.  2 

109.  I 

II  44.  8 

109.7 

30 

20 

16  25  6 

109.  I 

15  39-0 

109.8 

14  52-4 

no.  4 

14  05.  6 

III.  I 

13  18.7 

III.  7 

20 

10 

17  59-8 

III.  I 

17  12.8 

III. 8 

16  25.8 

112. 4 

IS  38.6 

113.  I 

14  51-3 

"3-7 

10 

4 

00 

19  32.8 

113-2 

18  45.4 

"3-9 

17  57-8 

114-  5 

17  10.  2 

115.2 

16  22.  4 

115.  8 

4 

00 

3 

50 

21  04.3 

iiS-3 

20  16.  4 

116.  0 

19  28.  4 

116.  6 

18  40.  3 

117-3 

17  52.0 

II7-9 

3 

50 

40 

22  34.  I 

117- 5 

21  45-  7 

118.  I 

20  57.2 

118.  8 

20  08.  6 

119-4 

19  19.  8 

120.0 

40 

30 

24  02.3 

119.  7 

23   '^2,-Z 

120.3 

22  24.  2 

121.  0 

21  35-2 

121.  6 

20  45.  8 

122.  2 

30 

20 

25  28.  5 

121.  9 

24  39-  0 

122.  6 

23  49-  3 

123.  2 

22  59-5 

123.8 

22  09.  6 

124,4 

20 

10 

26  52.  5 

124.  2 

26  02.  6 

124.9 

25   12.  2 

125-5 

24  21.  9 

126.  I 

23  31.6 

126.7 

10 

3 

00 

28  14.  4 

126.  6 

27  23.7 

127.  2 

26  32.  8 

127.8 

25  41.8 

128.4 

24  50.  6 

129.  0 

3 

00 

% 

50 

29  12,.  6 

129.  0 

28  42.  2 

129.  6 

27  50-8 

130.  2 

26  59.  2 

130.8 

26  07.  4 

131.  4 

2 

50 

40 

30  50-  2 

131-5 

29  5«.  2 

132.  I 

29  06.  0 

132.7 

28  13.  7 

133-2 

27  21.  2 

133-8 

40 

( 

30 

32  03.8 

134-  I 

31  II.  2 

134.7 

30  18.  2 

135-2 

29  25.3 

135-7 

28  32.  2 

136.3 

30 

i 
1 

20 

Zl  14-3 

136.7 

32  20.  9 

137-3 

31  27.4 

137-8 

30  ZZ-  7 

138.3 

29  39-9 

138.8 

20 

10 

34  21.3 

139-4 

ZZ  27.3 

139-9 

32  iz- 1 

140.4 

31  38.8 

140.9 

30  44-  3 

141.4 

10 

2 

00 

35  24.  9 

142.  2 

34  30.  I 

142.7 

ZZ  35-2 

143-  I 

32  40.  I 

143-6 

31  45-0 

144-  I 

2 

00 

1 

50 

36  24.  4 

145- 0 

35  29-0 

145-5 

34  33-4 

145-9 

ZZ  37-8 

146.4 

32  42.0 

146.8 

1 

50 

40 

37  19-9 

147-9 

36  23.8 

148.3 

35  27.5 

148.8 

34  31-2 

149.  2 

ZZ  34-  8 

149-6 

40 

30 

s8  II.  0 

150.9 

37  14-3 

151-3 

36  17-4 

151-7 

35  20.  5 

152.  I 

34  23.6 

152.4 

30 

20 

38  57-6 

153-9 

38  00.  2 

154.3 

37  02.  7 

154.6 

36  05.  2 

155-0 

35  07-6 

155-3 

20 

10  1 

39  39-  2 

157-0 

38  41-4 

157-3 

37  43-3 

157-6 

36  45-3 

15S.  0 

35  47-2 

158.3 

10 

1 

00 

40  15-9 

160.  2 

39  17-4 

160.  5 

38  18.9 

160.  7 

37  20.4 

161.  0 

36  21.8 

161.  3 

1 

00 

0 

50 

40  47-  3 

163.4 

39  48.  4 

163.6 

38  49-  4 

163-8 

37  50- 5 

164.  I 

36  51-5 

164.3 

0 

50 

40 

41   13-3 

166.  7 

40  14.  0 

166.  9 

39  14.  6 

167.  0 

38  15-3 

167.  2 

37  15-9 

167.4 

40 

30 

41  zz-^ 

170.  0 

40  34-  0 

170.  I 

39  34-  4 

170.  2 

38  34.  8 

170.4 

37  35-2 

170.5 

30 

20 

41  48. 2 

173.3 

40  48.  4 

173-4 

39  48.  5 

173-5 

38  48.  7 

173-6 

37  48.  8 

173-7 

20 

10 

41  57- 1 

176.6 

40  57-  I 

176.7 

39  57-  I 

176.7 

38  57-2 

176.  S 

37  57-2 

176.8 

10 

0 

00 

42    0. 0 

180.  0 

41     0.  0    180.  0 

40     0. 0 

180.  0 

39     0-0 

180.0 

38     0.  0  '180.  0 

1             1 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  houtli  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  in. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0               / 

0 

h. 

m. 

5    30 

20 

1  i6.  4 

2  55-3 

98.9 
100.  8 

0  31-5 
2  10.  2 

99.6 

lOI.  2 

I  25.1 

102.  I 

0  40.  0 

102.8 

5 

30 
20 

10 

4  33-7 

102.  7 

3  48-3 

103- 5 

3  02.9 

104.  0 

2  17-5 

104.  6 

I  32.  I 

105.3 

10 

5    00 
4    50 
40 
30 
20 
10 

6  II.  2 

7  47-9 
9  23-5 

lo  58.  4 
12  31.7 
14  03.  8 

104.  6 
106.  5 
108.  4 
no.  4 
112.  4 
114.  4 

5  25-5 

7  OI-9 

8  37-3 

10  II.  6 

11  44-7 
13  16.3 

105.2 
107.  I 
109.  I 
III.  0 

113-0 
115.  0 

4  39-9 

6  16.  0 

7  51-0 
9  24.9 

10  57-5 
12  28.8 

105.9 
107.8 
109.7 
III.  6 
113.  6 
115. 6 

3  54-2 
5  29.9 

7  04.6 

8  38.1 

10  10.3 

11  41.  I 

106.  5 
108.  4 
no.  3 
112. 3 

114- 3 
116.  3 

3  08.5 

4  43-9 

6  18.2 

7  51-3 
9  23.0 

10  53.4 

107.  2 
109.  I 

111.  0 

112.  9 
114.  9 
116.  9 

5 
4 

00 
50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

15  34-6 

17  03.6 

18  30.  9 

19  56.  3 

21  19.6 

22  40.  8 

116.  4 
118.  5 
120.  6 
122.8 
125.  0 
127.3 

14  46.  6 

16  15.4 

17  41.9 

19  06.  8 

20  29.  4 

21  50.  0 

117.  0 
119.  I 
121.  2 

123.4 
125.  6 
127.8 

13  58.  5 

15  26.  6 

16  52.  7 
18  17.  I 
ig  29.  2 
20  59.  2 

117.  6 
119.  7 
121.  8 
124.  0 
126.  2 
128.4 

13  10.  4 

14  37-9 

16  03.5 

17  27.3 

18  48.  8 
20  08.  I 

118.  3 
120.3 
122.  4 

124-  5 
126.  7 

128.9 

12  22.  2 

13  49- I 

15  14.2 

16  37.4 

17  58-3 
19  17.0 

118.  9 
120.  9 
123.0 
125.  I 

127-3 
129-5 

4 
3 

00 
50 
40 
30 
20 
10     i 

3    00 
2    50 
40 
30 
20 
10 

23  59-4 

25  15-4 

26  28.  7 

27  39.  I 

28  46.  0 

29  49.  8 

129.  6 

131-9 
134-3 
136.8 

139-3 
141-9 

23  08.  0 

24  23.  4 

25  36-0 

26  45.  6 

27  52-1 

28  55-  I 

130.  I 
132-5 
134.9 

137-3 
139.8 
142.4 

22  16.  5 

23  3^-3 

24  43-  2 

25  52.  2 

26  58.  0 
28  00.  4 

130-7 
133-0 
135-4 
137.8 
140.3 
142.8 

21  24.  9 

22  39.  I 

23  50-3 

24  58.  6 
36  03.  8 
27  05.5 

131.  2 

133-5 
135-9 
^3^-3 
140.  8 

143-3 

20  23.  2 

21  46.  6 

22  57-3 

24  05.  I 

25  09.  5 

26  10.  6 

131.  8 

134.  I 
136.4 
138.8 

141.3 
143-8 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1     50 
40 
30 
20 
10 

30  49.  8 

31  46.  2 

32  38.3 

33  26.  5 

34  lo-  0 
34  49-  I 

144-5 
147.  2 

150.  0 

152.8 

155-7 
158.6 

29  54-  5 

30  50.  2 

31  41.8 

32  29.3 

33  12.3 
33  50-8 

145-0 
147-  7 
150.4 

153-  2 
156.  0 
158.9 

28  59.  2 

29  54-  2 

30  45-  2 

31  32-1 

32  14-  6 
32  52.6 

145-4 
148.  I 
150.8 
153.5 
156.3 
159-2 

28  03.  7 

28  58.  I 

29  48.  5 

30  34-  8 

31  16.8 

31  54-4 

145-9 
148.5 
151.  2 

153-9 
156.7 
159-5 

27  08.  I 

28  01.  9 

28  51.8 

29  37-6 

30  19-0 
30  56.  0 

146.3 
148.9 
151.  6 

154-3 
157-0 

159-7 

2 
1 

00 
50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

35  23.  2 

35  52-5 

36  16.  5 
36  35-6 
36  49-  0 
36  57-2 

161.  6 
164.  6 
167.6 
170.7 

173-8 
176.9 

34  24.  6 

34  53-  4 

35  17-2 
35  35-8 
35  49-  2 
35  57-2 

161.  8 
164.8 
167.8 
170.8 

173-9 
176.9 

33  25-9 

33  54-4 

34  17-8 
34  36-  2 
34  49-  4 
34  57-4 

162.  I 
165.  0 
168.0 
170.9 
174.0 
177.0 

32  27.2 

32  55-4 

33  18.4 
33  36.  6 
33  49-  6 
33  57-  5 

162.3 
165.  2 
168.  I 
171.  0 
174.0 
177.0 

31  28.5 

31  56-  I 

32  19.0 

32  36.  9 
32  49-  7 

32  57-5 

162.5 
165.4 
168.3 
171.  2 
174.  I 
177.  I 

1 
0 

00 
50 
40 
30 

20     j 
10     i 

0    00 

37     °° 

180.  0 

36    0.0 

180.  0 

35     0.0 

I  So.  0 

34    0.0 

180.  0 

33     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risinc  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settinu  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0             / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    10 

0  46.7 

105.9 

0  01.  2 

106.  6 

• 

5 

10 

5    00 
4    50 
40 
30 
20 
10 

2  22.  8 

3  57-8 
5  31-7 
7  04- 3 
835-7 

10  05.  6 

107.8 
109.7 
III.  6 
113- 5 
115- 5 
117- 5 

I  37-0 

3  II- 6 

4  45-2 

6  17-5 

7  48.3 
9  17-6 

108.  5 
no.  4 

112-3 
114.  2 
116.  I 
118.  I 

0  51.  2 

2  25.5 

3  58-6 

5  30-5 

7  00.  8 

8  29.7 

109.  I 

111.  0 

112.  9 
114.  8 
116.  7 
118.  7 

0  05.4 

1  39-3 

3  12-0 

4  43-3 

6  13-3 

7  41-6 

109.  8 
III.  6 

113- 5 
115- 4 
117- 3 
119- 3 

0  53-1 

2  25.4 

3  56-3 

5  25.7 

6  53-4 

112.  2 
114.  I 
116.  0 

118.  0 

119.  9 

5 
4 

00 
50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

II  33-8 

13  00.2 

14  24.  8 

15  47-4 

17  07.  7 

18  25.8 

119- 5 
121.  5 

123.6 
125-7 
127-9 
130.  I 

10  45.  4 

12  II.  2 

13  35-4 

14  57-3 

16  17.  I 

17  34-  5 

120.  I 
122.  I 
124.  2 
126.3 
128.4 
130.6 

9  56-9 

11  22.3 

12  45.8 

14  07.  I 

15  26.3 

16  43.  I 

120.  7 
122.  7 
124.8 
126.  9 
129.  0 
131.  2 

9  08.  4 

10  33-  I 

11  56.  I 

13  16.8 

14  35-  5 

15  51-7 

121. 3 

123-3 

125-3 
127.4 

129-5 
131- 7 

8  19.8 

9  44-  I 

11  06.  4 

12  26.  6 

13  44.6 
15  00.  I 

121.  9 
123.9 

125-9 
128.0 
130.  I 
132.2 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

19  41-3 

20  54.  2 

22  04.  2 

23  II- 3 

24  15.  I 

25  15-6 

132-3 
134.6 
136.9 

139-3 
141.  7 
144.2 

18  49.  4 

20  01.  6 

21  II.  I 

22  17-5 

23  20.  6 

24  20.  5 

132.8 

135-  I 
137-4 
139-8 
142.  2 
144-6 

17  57-4 

19  09.  0 

20  17.  8 

21  23.5 

22  26.  I 

23  25.3 

133-4 
135-  6 
137-9 
140.  2 
142.  6 
145.0 

17  05-3 

18  16.  3 

19  24.  4 

20  29.  5 

21  31-5 

22  30.  I 

133-9 
136.  I 

138.4 
140.  7 

143-  I 
145- 5 

16  13.2 

17  23. 5 

18  31.0 

19  35-4 

20  36.  8 

21  34.8 

134-4 
136.6 
138.9 
141.  2 

143-5 
145-9 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

26  12.  5 

27  05.  7 

27  55-0 

28  40.  2 

29  21.  I 
29  57-  7 

146.7 

149-3 
151-9 
154.6 

157- 3 
160.  0 

25  16.8 

26  09.  4 

26  58.  I 

27  42.  8 

28  23.  2 
28  59-3 

147-  I 
149-7 
152-3 

154- 9 
157-6 
160.3 

24  21.  0 

25  13-0 

26  01.  2 

26  45-3 

27  25.3 

28  01.  0 

147-5 
150.0 
152.6 
155-2 

157-9 
160.  5 

23  25.  2 

24  16.  6 

25  04.  2 

25  47-8 

26  27.3 

27  02. 5 

147.9 
150.4 
153-0 

155-  5 
158.  2 
160.8 

22  29.  3 

23  20.  I 

24  07.  2 

24  50-3 

25  29.3 

26  03.  9 

148.3 
150.8 

153-3 
155-8 

158-4 
161.  0 

2 
1 

00 
50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

30  29.  8 

30  57-  I 

31  19-6 
31  37-2 
31  49-9 
31  57-  5 

162.8 
165.6 
168.4 

171- 3 
174.2 

177.  I 

29  31.0 

29  57-8 

30  20.  I 

30  37-  5 
30  50-0 
30  57-  5 

163.0 
165.8 
168.6 
171. 4 

174-3 
177.  I 

28  32.  2 

28  58.  7 

29  20.  7 

29  37-9 
29  50.  I 

29  57-  5 

163.2 
166.  0 
168.8 

171- 5 
174.4 
177.2 

27  33-4 

27  59-5 

28  21.  2 
28  38.  I 
28  50.3 
28  57-  5 

163-5 
166.  2 

168.9 

171.  6 

174-4 
177.2 

26  34-  5 

27  00.3 
27  21.8 
27  38-  4 
27  50-4 
27  57-7 

163-  7 
166.  4 
169.  I 
171.  8 

174.5 
177.2 

1 
0 

00 
50 
40 
30 
20 
10 

0     00 

32     0.0 

180.0 

31     0.0 

180.  0 

30    0.0 

180.  0 

29     0. 0 

180.  0 

28     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East! 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0              / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

4    50 
40 
30 
20 
10 

0  o6.  9 

1  38.7 

3  09-3 

4  38.1 
6  05.5 

112.  9 
114.8 
116.  7 
118.  6 
120.5 

0  52.  I 

2  22.  I 

3  50-5 
5  17-2 

115-4 

117- 3 
119.  2 
121.  I 

• 

0  05-5 

1  34-9 

3  02.9 

4  29.  I 

116.  0 

117.  9 
119.  8 
121.  7 

0  47.8 

2  15.  2 

3  40.9 

118.  5 
120.  4 
122.3 

0  00.  6 

1  27.  5 

2  52.7 

119.  I 

121.  0 

122.  9 

4 

50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
30 
10 

7  31-  I 

8  54.8 

10  16.  6 

11  36.2 

12  53.  6 
14  08.  6 

122.  5 
124.5 
126.  5 
128.  5 
130.6 
132.7 

6  42.4 

8  05.6 

9  26.7 

10  45-  7 

12  02.  5 

13  16.8 

123.  I 
125.  0 
127.  0 
129.  I 
131.  2 
^33-3 

5  53-6 

7  16.  2 

8  36.8 

9  55-1 

11  II.  4 

12  25.  I 

123.6 
125.  6 
127.  6 
129.  6 

131- 7 
133-8 

5  04.8 

6  26.8 

7  46.8 
9  04.7 

10  20.  2 

11  33-2 

124.  2 
126.  2 
128.  2 
130.2 
132.2 

134.3 

4  16.  0 

5  37-4 

6  56.8 

8  14.  I 

9  28.9 
10  41.  4 

124.8 
126.8 
128.  7 

130-7 
132-7 
134-8 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
3     50 
40 
30 
20 
10 

15  20.9 

16  30.  7 

17  37-5 

18  41.  4 

19  42.  0 

20  39.  4 

134.9 
137- I 
139-3 
141.  6 

143-9 
146.3 

14  28.  6 

15  37-7 

16  43.  9 

17  47-  I 

18  47.2 

19  44.  I 

135-4 
137-6 
139.8 
142.  I 
144.4 
146.  7 

13  36.  2 

14  44-  7 

15  50-3 

16  52.9 

17  52-3 

18  48.  5 

135-9 
138.  I 

140.3 

142.  5 

144.8 

147.  I 

12  43.8 

13  51-6 

14  56-  6 

15  58-  5 

16  57-4 

17  53-0 

136.4 
138.6 
140.  8 
143.0 
145.  2 

147-5 

11  51-3 

12  58.4 

14  02.  8 

15  04.  2 

16  02.  4 
16  57-4 

136.9 
139.0 
141-  2 

143-4 
145-6 
147.9 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1     50 
40 
30 
30 
10 

21  33-4 

22  23. 2 

23  10.  I 
23  52-8 
24-3I-3 
25  05-6 

148.7 
151.  2 

153-  6 
IS6.  I 
158.  7 
161.  3 

20  37.4 

21  27.  I 

22  13.  0 

22  55.  I 

23  33-2 

24  07.  0 

149.  I 

151-5 
154.0 

156.5 
159.0 
161.  5 

19  41.3 

20  30.  4 

21  15.9 

21  57-4 

22  35.  I 

23  08.  4 

149-5 
151-9 

154-3 
156.8 

159-3 
161.  8 

18  45.2 

19  33-  8 

20  18.  7 

20  59.  8 

21  36-9 

22  09.  9 

149.9 
152.  2 
154.  6 
157-0 

159-5 
162.  0 

17  49-  0 

18  37.1 

19  21.5 

20  02.  I 

20  38.  7 

21  II.  5 

150.  2 

152.5 
154.9 

157-3 
159.8 
162.  2 

2 

1 

00 
50 
40 
30 
20 
10 

1     00 
0     50 
40 
30 
30 
10 

25  35-6 

26  01.  I 
26  22.  3 
26  38.8 
26  50.  6 
26  57.7 

163.9 
166.6 
169.  2 
171.  9 
174.6 
177-3 

24  36.  7 

25  02.  0 
25  22.  8 
25  39- 0 
25  50-  7 
25  57-7 

164.  I 
166.7 
169.4 
172.  0 

174-7 
177-3 

23  37-8 

24  02.  8 

24  23.  3 
24  39-  2 
24  50.  8 

24  57-8 

164.3 
166.  9 
169.  5 
172.  I 
174-7 
177-3 

22  38.  8 

23  03-4 
23  23. 7 
23  39-6 
23  51-0 
23  57-8 

164.5 
167.  0 
169.  6 
172.  2 
174.8 
177-4 

21  39-9 

22  04.  2 
22  24.  2 
22  39.8 
22  51.  I 
22  57.8 

164.7 
167.  2 
169.8 
172.3 

174.9 
177-4 

1 
0 

00 
50 
40 
30 
20 
10 

0    00 

27     0. 0 

180.  0 

26     0.  0 

180.  0 

25     0. 0 

180.  0 

24     0.  0 

180.  0 

23     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  \\est. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 

30° 

31° 

33° 

33° 

34° 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0             / 

0 

0 

/ 

0 

0       / 

0 

.■ 

0       / 

0 

0       / 

0 

h.  m. 

4    30 
10 

o  39.8 

2    04.  2 

121.  6 
123-5 

I  16.  I 

124.  I 

0  27.7 

124.7 

4    30 
10 

4    00 
3    50 
40 
30 
30 
10 

3  27.  I 

4  48.  0 

6  06.8 

7  23.3 
837.6 

9  49-4 

125.4 
127.3 
129.3 

131-3 
^33-3 
135-3 

2  38.2 

3  58-5 

5  16.7 

6  32.7 

7  46.3 

8  57-4 

126.  0 
127.9 
129.8 
131.  8 
133-8 
135-8 

I  49.4 

3  09.  0 

4  26.  6 

5  41-9 

6  54-9 
8  05.4 

126.  6 
128.5 
130.4 
132-3 
134-3 
136-3 

1  00.  5 

2  19-5 

3  36- 5 

4  51-  2 

6  03.5 

7  13-4 

127.  I 
129.  0 
130.9 
132.8 
134-8 
136.8 

0  II.  6 

1  30.0 

2  46.3 

4  00.  4 

5  12.  I 

6  21.  4 

127.7 
129.  6 

131- 5 
133-4 
135-3 
137-3 

4    00 
3    50 
40 
30 
30 
10 

3    00 
3    50 
40 
30 
30 
10 

10  58.  7 

12  05.  2 

13  09.0 

14  09.  7 

15  07-4 

16  01.  7 

137-4 

139-5 
141.  7 

143-9 
146.  I 

148.3 

10  06.  I 

11  12.  0 

12  15.  2 

13  15-2 

14  12.3 

15  06.  I 

137-9 
140.  0 
142.  I 

144-3 
146.  5 

148.7 

9  13-5 
II  28.  7 

11  21.3 

12  20.  7 

13  17.2 

14  10.  4 

138.4 
140.  5 
142.  6 
144.  7 
146.  9 
149.  I 

8  20.8 

9  25-4 

10  27.  4 

11  26.  2 

12  22.  I 

13  14-7 

138.9 
140.9 
143-0 
145-  I 
147-3 
149-5 

7  28.  I 

8  32.  2 

9  33-4 

10  31.  6 

11  26.  9 

12  18.  9 

139-4 
141.  4 

143-4 
145-5 
147-7 
149.  8 

3    00 
2    50 
40 
30 
30 
10 

3     00 
1    50 
40 
30 
30 
10 

16  52.8 

17  40.  3 

18  24.  2 

19  04.  2 

19  40.  5 

20  12.  7 

150.  6 

152.9 
155-2 
157-6 
160.  0 
162.  4 

15  56-6 

16  43-  5 

17  26.  9 

18  06.  4 

18  42.  3 

19  14.  I 

151.  0 

153-3 
155-6 

157- 9 
160.3 
162.  7 

15  00-  3 

15  46.  7 

16  29.  6 

17  08.  7 

17  44.  I 

18  15-  5 

151-3 
153- 6 

155-9 
158.2 

160.  6 
162.  9 

14  03.  9 

14  49-  9 

15  32- 2 

16  10.  8 

16  45-  9 

17  16.9 

151- 7 
153-9 
156.  2 

158-5 
160.8 
163.  I 

13  07.  7 

13  530 

14  34.  8 

15  13-2 

15  47-6 

16  18.  2 

152.  0 
154.  2 

156-5 
158.8 
161.  I 
163.4 

3    00 
1    50 
40 
30 
30 
10 

1    00 
0    50 
40 
30 
30 
10 

20  40.  9 

21  04.  8 
21  24.  6 
21  40.  I 
21  51.  2 

21  57-7 

164.9 
167.4 
169.9 
172.4 
174.9 
177-4 

19  41.9 

20  05.  6 
20  25.  I 
20  40.  2 
20  51.3 
20  57-  7 

165.  I 
167.6 
170.  I 

172?- 5 
175-0 

177-5 

18  43.  0 

19  06.  4 
19  25.  6 
19  40.  6 
19  51-4 
19  57-  8 

165-3 
167.7 

170.  2 
172.  6 

175- I 
177.5 

17  44-0 

18  07.  0 
18  26.  0 
18  40.  8 
18  51-5 
18  57-8 

165-5 
167.9 

170.3 
172.7 

175-  I 
177- 5 

16  45.  0 

17  07.  7 
17  26.  5 
17  40.  9 
17  51.6 

17  57-9 

165-7 
168.0 

170.4 
172.8 

175-2 
177.6 

1    00 
0    50 
40 
30 
30 
10 

0      0 

22     0. 0 

180.0 

21     0. 0 

180.  0 

20    0.  0 

180.0 

19    ao 

180.0 

z8    0.0 

180.0 

0      0 

! 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  49°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0  •     / 

0 

0       / 

0 

h.  m. 

6 

10 

0  37.6 

86.  I 

I  22.  9 

85-5 

6    10 

6 

00 

o  oo.  o 

90.  0 

0  45-3 

89- 3 

I  30.5 

88.7 

2  15.8 

88.0 

3  01.  0 

87.4 

6    00 

5 

50 

1 38.4 

91.9 

2  23.8 

91.  2 

3  08.9 

90.  6 

3  54-3 

89-9 

4  39-4 

89.  2 

5    50 

40 

3  16.7 

93-8 

4  02.  0 

93-  I 

4  47-3 

92-5 

5  32-6 

91.8 

6  17.8 

91.  I 

40 

30 

4  54-8 

95-7 

5  40.  2 

95-0 

6  25.6 

94-4 

7  10.9 

93-7 

7  56.  I 

93-0 

30 

20 

6  32-5 

97.6 

7  18.0 

96.9 

803.5 

96-3 

8  49.  0 

95-6 

9  34-3 

95-0 

20 

10 

8  09.  8 

99-5 

8  55-6 

98.8 

9  41-2 

98.  2 

10  26.  8 

97-5 

II  12.  2 

96.9 

10 

5 

00 

9  46.  6 

lOI.  4 

10  32.  5 

100.  8 

II  18.3 

100.  I 

12  04.  I 

99-5 

12  49.  7 

98.8 

5    00 

4 

50 

II  22.  7 

103.4 

12  08.  9 

102.  7 

12  54-9 

102.  I 

13  40.  9 

lOI.  4 

14  26.  7 

100.  7 

4    50 

40 

12  58.0 

105.4 

13  44-5 

104.  7 

14  30.  8 

104.  I 

15  17.0 

103.4 

16  03.  0 

102.  7 

40 

30 

14  32-4 

107.4 

15   19-.2 

106.  7 

16  05.  8 

106.  I 

16  52.  2 

105.4 

17  38.  6 

104.  7 

30 

20 

16  05.  8 

109.4 

16  52.9 

108.  8 

17  39-9 

108.  I 

18  26.  7 

107.4 

19  13-3 

106.  8 

20 

10 

17  38.  0 

III.  5 

18  25.6 

no.  8 

19  12.  8 

no.  2 

20  00.  0 

109.5 

20  47.  0 

108.  9 

10 

4 

00 

19  09.  0 

113.  6 

19  56.8 

112.  9 

20  44.  6 

112.  3 

21  32.  2 

III.  6 

22   19.  5 

III.  0 

4    00 

3 

50 

20  38.  4 

"5-7 

21  26.  8 

115.  0 

22  14.9 

"4-4 

23  02.  9 

113.  8 

23  50.  8 

113.  I 

3    50 

40 

22  06.  3 

117.  9 

22  55-  I 

117.  2 

23  43-  7 

116.  6 

24  32-  2 

116.  0 

25  20.  5 

"5-3 

40 

30 

23  32-  4 

120.  I 

24  21.  8 

119-4 

25  10.  8 

118.  8 

25  59-9 

118.  2 

26  48.  7 

117.  6 

30 

20 

24  56.  6 

122.  4 

25  46.  4 

121.  7 

26  36.  I 

121.  I 

27  25.7 

120.  5 

28  15.  0 

119.  9 

20 

10 

26  18.  6 

124.7 

27  09.  I 

124.  I 

27  59-3 

123-5 

28  49-4 

122.8 

29  39-  4 

122.  2 

10 

3 

00 

27  38-  4 

127.  I 

28  29.  4 

126.  5 

29  20.  2 

125-9 

30  10.  9 

125.  2 

31  01.  5 

124.  6 

3    00 

2 

50 

28  55-  6 

129-5 

29  47-  3 

128.9 

30  38.  8 

128.3 

31  30-  2 

127.7 

32  21.  2 

127.  I 

2    50 

40 

30  10.  2 

132.0 

31  02.  5 

131- 4 

31  54-  7 

130.8 

32  46.  6 

130.  2 

33  38-  4 

129.  6 

40 

30 

31  21.9 

134-5 

32   14-9 

134.0 

33  07.  8 

133-4 

34  00.3 

132.8 

34  52-  8 

132.2 

30 

20 

32  3°-  5 

137- I 

33  24-  I 

136.6 

34  17-6 

136.  I 

35  10.9 

135-5 

36  04.  0 

134.9 

20 

10 

33  35-  6 

139.8 

34  3°-  I 

139-3 

35  24-  2 

138.8 

36  18.  2 

138.3 

37  12.0 

137-7 

10 

3 

00 

34  37-  3 

142.  6 

35  32.3 

142.  I 

36  27.  2 

141.  6 

37  21.8 

141.  I 

38  16.4 

140.  6 

2    00 

1 

50 

35  35-  I 

145-4 

36  30.  8 

144.9 

37  26.3 

144-  5 

38  21.8 

144.0 

39  17-0 

143-5 

1    50 

40 

36  29.  0 

148.3 

37  25.3 

147-9 

38  21.4 

147-4 

39  17-  5 

147.0 

40  13.  4 

146.  5 

40 

30 

37  18.  5 

151-3 

38  15-  5 

150.9 

39  12.  2 

150.4 

40  09.  0 

150.  0 

41  05.  6 

149-  6 

30 

20 

38  03.  6 

154-3 

39  01.  I 

153-8 

39  58-  5 

153-5 

40  55-  8 

153-  I 

4t  53- 0 

152.7 

20 

10 

38  43-  9 

157-4 

39  42.  I 

157-0 

40  40.  0 

156.7 

41  37-9 

156.3 

42  35-  7 

156.  0 

10 

1 

00 

39  19-  5 

160.  5 

40  17.  9 

160.  2 

41   16.  4 

159-9 

42  14.  9 

159.  6 

43  13-  2 

159-3 

1    00 

0 

50 

39  49-  8 

163.7 

40  48.  8 

163.4 

41  47-  7 

163.  2 

42  46.  6 

162.  9 

43  45-  3 

162.  6 

0    50 

40 

40  14.  9 

166.  9 

41  14-2 

166.7 

42  13-  5 

166.5 

43  12.  8 

166.3 

44  12.  0 

166.  0 

40 

30 

40  34-  5 

170.  I 

41  34-  I 

170.  0 

42  33-  7 

169.  8 

43  33-  2 

169.7 

44  32.  7 

169.  5 

30 

20 

40  48.  6 

173-4 

41  48.  5 

173- 3 

42  48.  3 

173-  2 

43  48.  I 

17.V  I 

44  48-  0 

173- 0 

20 

10 

40  57-  2 

176.7 

41  57-2 

176.6 

42  57-  I 

176.6 

43  57-0 

176.5 

44  57-0 

176.5 

10 

0 

00 

41     0. 0 

180.  0 

42     0.  0 

180.  0 

43     0.0 

180.  0 

44     0.  0 

180.  0 

45     0.  0 

180.  0 

0    00 

In  North  declination,  -when  the  star  is  risinpr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  Bast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  W^cst. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    40 

0  ig.  I 

76.6 

6    40 

30 

0  24.  0 

79-7 

I  09.  6 

79.1 

I  55-1 

78.5 

30 

30 

0  30-3 

82.9 

I  15-7 

82.3 

2  01.  I 

81.6 

2  46.5 

81.0 

3  31-9 

80.3 

20 

10 

2    o8.  2 

84.8 

2  53-6 

84.2 

3  38.7 

83- S 

4  23.9 

82.8 

5  09.2 

82.2 

10 

6    00 

3  46.3 

86.7 

4  31- 5 

86.1 

5  16.6 

85-4 

6  01.8 

84.7 

6  46.  9 

84.1 

6    00 

5    50 

5  24-7 

88.6 

6  09.8 

87.9 

6  54-9 

87-3 

7  39-9 

86.6 

8  24.8 

85-9 

5    50 

40 

7  03-0 

90-5 

7  48.1 

89.8 

8  33-2 

89.  I 

9  18.2 

88.5 

10  03.  I 

87.8 

40 

30 

8  41.4 

92.4 

9  26.  6 

91.7 

10  II.  6 

91.  0 

10  56.  6 

90.4 

II  41.  5 

89-7 

30 

20 

10  19.  6 

94-3 

II  04.  8 

93-6 

II  50.0 

92-9 

12  35- 0 

92.3 

13  19-9 

91.  6 

20 

10 

II  57.6 

96.  2 

12  43.0 

95- 5 

13  28.  I 

94.8 

14  13-3 

94.2 

14  58-  2 

93-5 

10 

5    00 

13  35-  3 

98.  I 

14  20.  7 

97-5 

15  06.  0 

96.8 

15  51-2 

96.  I 

16  36.  4 

95-4 

5    00 

4    50 

IS  12.5 

100.  I 

15  58-  I 

99.4 

16  43-  5 

98.7 

17  29.0 

98.0 

18  14.  I 

97-3 

4    50 

40 

16  49.  0 

102.  I 

17  34-  8 

lOI.  4 

18  20.  5 

100.  7 

19  06.  0 

100.  0 

19  51-4 

99-3 

40 

30 

18  24.  9 

104.  I 

19  II.  0 

103.4 

19  56-9 

102.  7 

20  42.  6 

102.0 

21  28.  3 

loi.  3 

30 

20 

19  59-  9 

106.  I 

20  46.  3 

105.4 

21  32-5 

104.  7 

22  18.  5 

104.  I 

23  04.  5 

103.4 

20 

10 

21  34.0 

108.  2 

22  20.  9 

107-5 

23  07.  2 

106.8 

23  53-  5 

106.  I 

24  39-  7 

105.4 

10 

4    00 

23  06.8 

no.  3 

23  53-9 

109.  6 

24  40.  8 

108.  9 

25  27- s 

108.2 

26  14.  0 

107-5 

4    00 

3    50 

24  38-  5 

112.  4 

25  26.  0 

III.  7 

26  13.3 

III.  I 

27  00.  4 

no.  4 

27  47-4 

109.7 

3    50 

40 

26  08.  7 

114.  6 

26  56.  7 

113- 9 

27  44.4 

113- 3 

28  32.  0 

112.  6 

29  19-3 

III.  9 

40 

30 

27  37-4 

116.  9 

28  25.8 

116.  2 

29  14.  I 

"S-S 

30  02.  I 

114-9 

30  50.  0 

114.  2 

30 

20 

29  04.  2 

119.  2 

29  53-2 

118.  5 

30  42.  0 

117.  8 

31  30.6 

117.  2 

32  18.9 

116.  5 

20 

10 

30  29.  2 

121.  6 

31  18.8 

120.  9 

32  08.  0 

120.  2 

32  57-2 

119.  6 

33  46.  I 

118.  9 

10 

3    00 

31  SI- 8 

124.  0 

32  42.0 

123-3 

33  32.0 

122.  7 

34  21.  7 

122.  0 

35  II- 3 

121.  3 

3    00 

2    50 

33  12-3 

126.  5 

34  03.  I 

125.8 

34  S3-  7 

125-2 

3S  44.0 

124-5 

36  34-  2 

123.8 

2    50 

40 

34  30.  I 

129.  0 

35  21.6 

128.4 

36  12.8 

127.7 

37  03.9 

127.  I 

37  54-  7 

126.  4 

40 

30 

35  45-  2 

131-7 

36  37-3 

131.  I 

i7  29.  2 

130.4 

38  21.  0 

129.8 

39  12.5- 

129.  I 

30 

20 

36  57-  I 

134-4 

37  50-0 

133-8 

38  42.  6 

133-2 

39  35-  I 

132.5 

40  27.  3 

131- 9 

20 

10 

38  OS-  8 

137-2 

38  59-  4 

136.6 

39  52.  7 

136.0 

40  45.  9 

135-4 

41  38.9 

134.8 

10 

2    00 

39  IO-9 

140.  0 

40  05.  I 

139-5 

40  59-  3 

138.9 

41  53-2 

138.3 

42  47.  0 

137-7 

2    00 

1    50 

40  12.  2 

143.0 

41  07.  2 

142.  5 

42  02.  0 

141.  9 

42  56.7 

141.  4 

43  51-2 

140.  8 

1    50 

40 

41  09.3 

146.  0 

42  05.  0 

145-5 

43  00.6 

145.0 

43  56-  I 

144-5 

44  51-4 

143-9 

40 

30 

42  02.  I 

149.  I 

42  58.6 

148.7 

43  54-7 

148.2 

44  50.9 

147-7 

45  47-  I 

147.2 

30 

20 

42  50.  2 

152-3 

43  47-3 

151-9 

44  44-3 

151- S 

45  41.  2 

151.  0 

46  38.  0 

150- 5 

20 

10 

43  33-  5 

155-6 

44  31-2 

155-2 

45  28.8 

154.8 

46  26.  2 

154.4 

47  23.  8 

154,0 

10 

1    00 

44  II.  S 

158.9 

45  09-  8 

158.6 

46  08.0 

158.3 

47  06.  I 

157-9 

48  04.  2 

157.5 

1    00 

0    50 

44  44-2 

162.3 

45  42.  9 

162.  0 

46  41.  6 

161.  8 

47  40.  3 

161.  5 

48  39-  0 

161.  2 

0    50 

40 

45  II.  2 

165.8 

46  10.  5 

165.6 

47  09-  5 

165-3 

48  08.  6 

165.  I 

49  07.  8 

164.8 

40 

30 

45  32-  5 

169.3 

46  32.  0 

169.  I 

47  31-5 

168.9 

48  31-0 

168.8 

49  30-  5 

168.6 

30 

20 

45  47-  7 

172.8 

46  47-  S 

172.7 

47  47-  2 

172.  6 

48  47.  0 

172.5 

49  46.  8 

172.3 

20 

10 

45  56-  9 

176.4 

46  56.  9 

176.3 

47  56-8 

176.3 

48  56.  7 

176.  2 

49  56-  7 

176.  2 

10 

0    00 

46    0.  0 

180.  0 

47     0.0 

180.  0 

48     0. 0 

180.  0 

49     0. 0 

180.  0 

50     0. 0 

180.  0 

0    00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoped  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

1 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

7 

00 

0  14.9 

70.  2 

I  01.3 

69.6 

7     00 

6 

50 

0  15.9 

73-4 

I  02.  0 

72.8 

I  48.  I 

72.  I 

2  34-  I 

71-5 

6    50 

40 

I  04.9 

75-9 

I  50.6 

75-3 

2  36.  4 

74.6 

3  22.  I 

74.0 

4  07.9 

73-4 

40 

30 

2    40.7 

77.8 

3  26.3 

77-2 

4  II.  7 

76.5 

4  57-2 

75-8 

5  42.7 

75-2 

30 

30 

4  17-2 

79-7 

5  02.5 

79.0 

5  47.8 

78.4 

6  33-  0 

77-7 

7  18.  I 

77.0 

20 

10 

5  54.3 

81.  S 

6  39-4 

80.8 

7  24.5 

80.2 

8  09.6 

79-5 

8  54-4 

78.8 

10 

6 

00 

7  31-9 

83.4 

8  16.8 

82.7 

9  01.7 

82.  I 

9  46.5 

81.4 

10  31.2 

80.  7 

6    00 

5 

50 

9  09-7 

85.2 

9  54-7 

84.6 

10  39.  4 

83-9 

II  24.  I 

83.2 

12  08.  7 

82.5 

5    50 

40 

10  48.  0 

87.1 

II  32.8 

86.5 

12  17.4 

85.8 

13  02.  0 

85-1 

13  46-  4 

84-4 

40 

30 

12  26.  3 

89.0 

13  II.  0 

88.3 

13  55-6 

87.6 

14  40.  0 

86.9 

15  24-  4 

86.2 

30 

20 

14  04.  7 

90.9 

14  49.  4 

90.  2 

15  34-  0 

89-5 

16  18.4 

88.8 

17  02.  8 

88.  I 

20 

10 

15  43-  I 

92.8 

16  27.  9 

92.  I 

17  12.4 

91.4 

17  56.8 

90.7 

18  41.  I 

90.  0 

10 

5 

00 

17  21.3 

94-7 

18  06.  I 

94.0 

18  50-  7 

93-3 

19  35-2 

92.  6 

20  19.  5 

91.9 

5    00 

4: 

50 

18  59.  2 

96.6 

19  44.  I 

95-9 

20  28.  9 

95-2 

21   13.4 

94-5 

21  57-8 

93-8 

4    50 

40 

20  36.  7 

98.6 

21  21.  8 

97-9 

22  06.  7 

97.2 

22  51.3 

96-5 

23  35-8 

95-8 

40 

30 

22  13.  7 

100.  6 

22  59.  I 

99-9 

23  44- 0 

99.2 

24  28.  9 

98-5 

25  13-  5 

97-7 

30 

20 

23  50-  I 

102.  7 

24  35-6 

loi.  9 

25  20.  8 

lOI.  2 

26  05.  9 

100.  5 

26  50.8 

99-7 

20 

10 

25  25-7 

104.7 

26  II.  5 

104.  0 

26  57.  I 

103-3 

27  42.  4 

102.  5 

28  27.  6 

loi.  8 

10 

4 

00 

27  00.4 

106.8 

27  46.  6 

106.  I 

28  32.  5 

105.4 

29  18.  I 

104.  6 

30  03-  5 

103.9 

4    00 

3 

50 

28  34.  I 

109.  0 

29  20.  6 

io8.  2 

30  06.  8 

107- 5 

30  52-  9 

106.8 

31  38.  7 

106.  0 

3    50 

40 

30  06.  6 

III.  2 

30  53-  5 

no.  4 

31  40.  I 

109.7 

32  26.  5 

109.  0 

33  12-7 

108.2 

40 

30 

31  37-5 

^^3-S 

32  24.9 

112.  7 

33  12.  I 

112.  0 

33  58.8 

III.  2 

34  45-  4 

no.  5 

30 

20 

33  07-  0 

115.8 

33  54-9 

115.  0 

34  42.  6 

114.3 

35  29.  9 

113- 5 

36  17-0 

112.  8 

20 

10 

34  34-  7 

118.  2 

35  23-2 

117.  4 

36  II.  4 

116.  7 

36  59-  2 

115-9 

37  46.  8 

115-2 

10 

3 

00 

36  00.  5 

120.  6 

36  49.  6 

119.  8 

37  38-  4 

119.  I 

38  26.9 

118.  4 

39  IS-  I 

117.  6 

3    00 

2 

50 

37  24.  I 

123.  I 

38  13-  8 

122.  4 

39  03-  2 

121.  7 

39  52.4 

121.  0 

40  41.  I 

120.  2 

2    50 

40 

38  45-  3 

125-7 

39  35-  7 

125.0 

40  25.  8 

124.3 

41  15.6 

123.6 

42  05.  I 

122.8 

40 

30 

40  03.  7 

128.4 

40  54.  9 

127.8 

41  45-  6 

127.  I 

42  36.  2 

126.  4 

43  26.  5 

125.6 

30 

20 

41  19.4 

131.  2 

42   II.  2 

130.6 

43  02.  7 

129.9 

43   54.  I 

129.  2 

44  45-  I 

128.4 

20 

10 

42  31-7 

134-  I 

43  24-4 

133-5 

44  16.7 

132.8 

45  08.8 

132.  I 

46  00.  7 

131-4 

10 

2 

00 

43  40.  6 

137-1 

44  33-9 

136.5 

45  27.  2 

135-8 

46  20.  I 

135- I 

47   12.8 

134-4 

2    00 

1 

50 

44  45-6 

140.  2 

45  39-  9 

139.6 

46  33-  8 

138.9 

47  27.6 

138-3 

48  21.  I 

137-6 

1    50 

40 

45  46.  6 

143-4 

46  41.  5 

142.8 

47  36.  3 

142.  2 

48  30.  9 

141.  6 

49  25-  3 

140.9 

40 

30 

46  42.  9 

146.  7 

47  38-  8 

146.  I 

48  34-  3 

145-6 

49  29.  8 

145-  0 

50  24.  9 

144-4 

30 

20 

47  34.  7 

150.  0 

48  31-  2 

149-  5 

49  27-  6 

149.0 

50  23.  8 

148.5 

51  20.0 

147.9 

30 

10 

48  21.  I 

153-5 

49  18.3 

153- I 

50  15-  6 

152.  6 

51  12.5 

152.  I 

52  09.  5 

151.  6 

10 

1 

00 

49  02.  2 

157- I 

50  00.  2 

156.7 

50  58.  0 

156.3 

SI  55-7 

155-9 

52  53-3 

155-4 

1    00 

0 

50 

49  37-  5 

160.8 

50  36.  I 

160.  5 

51  34-  5 

160.  I 

52  32.9 

159-7 

53  31-  I 

159-3 

0    50 

40 

50  06.  9 

164.5 

51  06.  0 

164.3 

52  05.  0 

164.  0 

53  03-  9 

163-7 

54  02.  8 

163-3 

40 

30 

50  30.  0 

168.3 

51  29.  6 

168.  I 

52  28.  8 

167-9 

53  28.  2 

167-7 

54  27.  7 

167.4 

30 

20 

50  46.  6 

172.  2 

51  46.  4 

172.  I 

52  46.  I 

171. 9 

53  45-  8 

171.  7 

54  45-  6 

171.  6 

20 

10 

50  56.  6 

176.  I 

51  56-6 

176.  0 

52  56-6 

175- 9 

53  56.  5 

175-8 

54  56-  5 

175-8 

10 

0 

00 

SI     0.0 

180.  0 

52     0.0 

180.  0 

53     0.0 

180.  0 

54     0.0 

180.  0 

55     0-0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  dechnation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  ci  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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" 

15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

7 

30 

0  28.6 

60.  9 

7    30 

20 

0  20.  9 

64.  0 

I  08.  I 

63.4 

I  55-4 

62.8 

20 

10 

0  16.  4 

67.1 

I  03-3 

66.5 

I  50.0 

65.8 

2  36.8 

65.2 

3  23.6 

64.6 

10 

7 

00 

I  47-6 

69.  0 

2  34.1 

68.4 

3  20.4 

67.7 

4  06.8 

67.1 

4  53-1 

66.5 

7     00 

6 

50 

3  20.  I 

70.8 

4  06.  I 

70.  2 

4  52-  I 

69.6 

5  38.0 

68.9 

6  23.9 

68.3 

6    50 

40 

4  53-6 

72.7 

5  39-2 

72.  0 

6  24.8 

71-4 

7  IO-4 

70.7 

7  56.0 

70.1 

40 

30 

6  28.1 

74.5 

7  13-3 

73-8 

7  58-6 

73-2 

8  43-8 

72.5 

9  28.9 

71-9 

30 

20 

8  03.2 

76.4 

8  48.2 

75-7 

9  33-2 

75- 0 

10  18.  I 

74.4 

II  03.0 

73-7 

20 

10 

9  39-2 

78.2 

10  24.  I 

77-5 

II  08.  2 

76.8 

II  53-1 

76.  2 

12  37.8 

75-5 

10 

6 

00 

II  15.9 

80.0 

12  00.4 

79-4 

12  44.9 

78.7 

13  29.2 

78.0 

14  13-4 

77-3 

6    00 

5 

50 

12  53.  I 

81.8 

13  37-5 

81.2 

14  21. 6 

80.5 

15  05-  7 

79.8 

15  49.8 

79-1 

5    50 

40 

14  30.  8 

83-7 

15  14.9 

83-0 

15  59-0 

82.3 

16  42. 9 

81.6 

17  26.7 

80.9 

40 

30 

16  08.  7 

85-5 

16  52.8 

84.8 

17  36.  6 

84.  I 

18  20.  3 

83-4 

19  04.  I 

82.7 

30 

20 

17  47.0 

87.4 

18  30.  9 

86.7 

19  14.  8 

86.0 

19  58.  3 

85.2 

20  41.  8 

84-5 

20 

10 

19  25.  2 

89-3 

20  09.  I 

88.5 

20  53.  0 

87.8 

21  36.5 

87.0 

22  19.  9 

86.3 

10 

5 

00 

21  03.  7 

91.  2 

21  47.6 

90.4 

22  31.4 

89.7 

23  14.9 

88.9 

23  58-3 

88.2 

5    00 

4 

50 

22  42.  0 

93-1 

23  26.  0 

92-3 

24  09.  7 

91.  6 

24  53-  2 

90.8 

25  36-  6 

90.  I 

4    50 

40 

24  20.  I 

95- 0 

25  04.  2 

94-2 

25  48.  I 

93-5 

26  31.7 

92.7 

27  15-0 

92.  0 

40 

30 

25  58.  I 

97.0 

26  42.  2 

96.  2 

27  25.8 

95-5 

28  09.  8 

94.7 

28  53.  2 

93-9 

30 

20 

27  35-5 

99.0 

28  19.8 

98.2 

29  03-  9 

97-5 

29  47-  7 

96.7 

30  31-4 

95-9 

20 

10 

29  12.3 

loi.  0 

29  56.9 

100.  2 

30  41.  I 

99-5 

31  25.  I 

98.7 

32  09.0 

97-9 

10 

i 

00 

30  48.  6 

103.  I 

31  33-  5 

102.3 

32  18.0 

lOI.  5 

33  02.3 

100.  7 

33  46.  2 

99-9 

4    00 

3 

50 

32  24.  I 

105.  2 

33  08.  7 

104.5 

33  54.0 

103.6 

34  38.  6 

102.8 

35  22.8 

102.  0 

3    50 

40 

33  58.  5 

107.4 

34  44.0 

106.  7 

35  29.  2 

105.8 

36  14.  I 

105.0 

36  58.  7 

104.  2 

40 

30 

35  31-7 

109.7 

36  17-7 

108.  9 

37  03-4 

108.  I 

37  48.  8 

107-3 

38  33-  5 

106.  4 

30 

20 

37  03-8 

112.  0 

37  50-2 

III.  2 

38  36.  3 

no.  4 

39  22.0 

109.  6 

40  07.  4 

108.  7 

20 

10 

38  34-1 

114.  4 

39  21.3 

113-6 

40  07.  7 

112.  8 

40  54.0 

112. 0 

41  39-9 

III.  I 

10 

3 

00 

40  03.  0 

116.  9 

40  50-  5 

116.  I 

41  37-  7 

115.  2 

42  24.  6 

114.4 

43  II- 0 

"3-5 

(5  og) 

Z 

50 

41  29.  7 

119.  4 

42  17.8 

118.  6 

43  05.  7 

117.  8 

43  53-1 

117. 0 

44  40.  2 

116.  I 

2    50 

40 

42  54-3 

122.  I 

43  43-  2 

121-3 

44  31-  7 

120.  4 

45  20.  0 

119.  6 

46  07.  8 

118.  7 

40 

30 

44  16.4 

124.9 

45  06.  I 

124.  I 

45  55-4 

123.4 

46  44.  2 

122.3 

47  32.9 

121.  5 

30 

20 

45  35-  9 

127.7 

46  26.  3 

126.  9 

47   16.3 

126.  I 

48  06.  I 

125.2 

48  55-  5 

124.4 

20 

10 

46  52. I 

130.6 

47  43-  5 

129.9 

48  34.  2 

129.  I 

49  24-  9 

128.3 

50  15-  2 

127.4 

10 

2 

00 

48  05.  2 

133-7 

48  57-3 

133-0 

49  49-  I 

132.2 

SO  40.  6 

131-5 

51  31-7 

130.6 

2    00 

1 

50 

49  14-4 

136.9 

50  07-  S 

136.  2 

51  00.  0 

135-4 

51  52.5 

134-7 

52  44-6 

133-8 

1    50 

40 

50  19-  5 

140.3 

51   13-4 

139.6 

52  07.0 

138.9 

53  00.  5 

138.  I 

53  53-6 

137-3 

40 

30 

51  20.  0 

143.8 

52   15-0 

143-  I 

53  09-  4 

142.4 

54  03.  8 

141.  7 

54  57-  9 

140.9 

30 

20 

52   15-9 

147-3 

53  II- 6 

146.7 

54  07.  I 

146.  I 

55  02.  4 

145-4 

55  57-4 

144.  7 

20 

10 

53  06.  2 

151.  I 

54  02.  9 

150- 5 

54  59-  I 

149.9 

55  55-  2 

149-3 

56  51-  4 

148.7 

10 

1 

00 

53  50-9 

154.9 

54  48.  3 

154-4 

55  45-  6 

153-9 

56  42.  6 

153-4 

57  39-  6 

152.8 

1    00 

0 

50 

54  29.4 

158.9 

55  27.  7 

158.  5 

56  25.  7 

158.0 

57  23.4 

157-6 

58  21.2 

157- I 

0    50 

40 

55  01.  5 

163.0 

56  00.  4 

162.6 

56  59-  I 

162.3 

57  57-  7 

161.  9 

58  56.  2 

161.  5 

40 

30 

55  26.8 

167.  2 

56  26.  2 

166.  9 

57  25.4 

166.6 

58  24.  7 

166.3 

59  23.  7 

166.  0 

30 

20 

55  45-3 

171-4 

56  45-  0 

171.  2 

57  44-6 

171.  0 

58  44.  2 

170.8 

59  43-  9 

170.  6 

20 

10 

55  56.4 

175-7 

56  56.  2 

175-6 

57  56-0 

175-5 

58  56.  0 

175-4 

59  56.  0 

175-3 

10 

0 

00 

56    0.0 

180.  0 

57     0-0 

180.  0 

58     0. 0 

180.  0 

59     o-o 

I  So.  0 

60    0. 0 

180.  0 

0    00 

Ic 

NortI 

't  declination 

when  th 

e  star  is  risir 

ig  or  Eas 

t  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  No 

th  to  East; 

and  w 

hen  tV 

le  star  is  sett 

ing  or  W 

est  of  the  me 

ridian,  t 

he  tabulated  azimuths  are  reckoned  from  North  to  West. 

In 

Sont 

ll  declination 

when  th 

e  star  is  risir 

ig  or  Eas 

t  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  Soi 

th  to  East; 

and  when  tl 

le  star  is  sett 

ingor  W 

est  of  the  me 

ridian,  t 

he  tabulated 

azimuth 

IS  are  reckon 

ed  from  £ 

jouth  to  We; 

5t. 

^h^. 

3  '00' 


502 


LATITUDE  49°.     DBCIvINATION  SAME  NAME  AS  LATITUDE. 


20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

8    00 

0  25.  I 

52-3 

8    00 

7     50 

0  06.  3 

55-3 

0  55-2 

54-7 

I  43-9 

54-  I 

7    50 

40 

0  39-9 

57.8 

I  28.2 

57-2 

2  16.4 

56.6 

3  04.6 

56-0 

40 

30 

I  16.4 

60.3 

2  04.  X 

59-7 

2  51-7 

59-0 

3  39-5 

58-4 

4  27.2 

57-8 

30 

20 

2  42.  6 

62.  I 

3  29.8 

61.3 

4  17-0 

60.  9 

5  04-  I 

60.3 

5  51-2 

59-7 

20 

10 

4  10.  2 

63- 9 

4  57- 0 

63-3 

5  43-7 

62.7 

6  30.2 

62.  I 

7  17-5 

61.  5 

10 

7     00 

5  39-4 

65.8 

6  26.6 

65.  2 

7  II.  8 

64-5 

7  58-0 

63-9 

8  44.  0 

63-3 

7     00 

6    50 

7  09.7 

67.6 

7  55-6 

67.  0 

8  41.2 

66.3 

9  27.0 

65- 7 

10  12.  7 

65.  0 

6    50 

40 

8  41.4 

69.4 

9  26.  7 

68.8 

10  12.  I 

68.1 

10  57-  3 

67.4 

II  42.4 

66.8 

40 

30 

10  14.  0 

71.2 

10  59.0 

70.  6 

II  43.8 

69.8 

12  28.  7 

69.  2 

13  13-4 

68.5 

30 

30 

II  47-  7 

73- 0 

12  32.3 

72-3 

13  16.8 

71.6 

14  01.  2 

71.0 

14  45-  4 

70-3 

20 

10 

13  22.  2 

74.8 

14  06.  5 

74-1 

14  50.  7 

73-4 

15  34-  7 

72.7 

16  18.6 

72.  0 

10 

6    00 

14  57-  5 

76.6 

15  41-5 

75-9 

16  25.  I 

75-2 

17  09.  I 

74-4 

17  52.6 

73-7 

6    00 

5     50 

16  33.  6 

78.4 

17  17-3 

77.6 

18  00.  8 

76.9 

18  44.  2 

76.  2 

19  27.4 

75-4 

5    50 

40 

18  10.3 

80.  2 

18  53-  7 

79-4 

19  37- 0 

78.7 

20  20.  2 

77-9 

21  03.  I 

77-2 

40 

30 

19  47.4 

82.0 

20  30.  7 

81.2 

21   13.7 

80.5 

21  56.7 

79-7 

22  39-  3 

78.9 

30 

20 

21  25.  I 

83.8 

22  08.  2 

83.0 

22  51.  I 

82.3 

23  33-  8 

81.5 

24  16.  2 

80.  7 

20 

10 

23  03-  I 

85.6 

23  46.  I 

84.8 

24  28.  7 

84.  I 

25  II- 4 

83-3 

25  53-6 

82.5 

10 

5    00 

24  41-3 

87.4 

25  24.  2 

86.7 

26  06.  9 

85-9 

26  49.  2 

85-1 

27  31-3 

84.3 

5    00 

4    50 

26  19.  7 

89-3 

27  02.  4 

88.5 

27  45- 0 

87-7 

28  27.  4 

86.9 

29  09.  4 

86.1 

4    50 

40 

27  58-  I 

91.  2 

28  40.  9 

90.4 

29  23-  5 

89.6 

30  05.  8 

88.8 

30  47-  7 

88.0 

40 

30 

29  36.  5 

93-1 

30  19.  2 

92-3 

31  01.7 

91-5 

31  44.  2 

90.7 

32  26.  0 

89.8 

30 

20 

31  14.6 

95-1 

31  57-5 

94.2 

32  40.  2 

93-4 

33  22.  5 

92.  6 

34  04.  5 

91.7 

20 

10 

32  52-4 

97.1 

33  35-  5 

96.  2 

34  18.2 

95-4 

35  00.7 

94-5 

35  42-  7 

93-6 

10 

4    00 

34  29.  9 

99.1 

35  13- I 

98.2 

35  56-  I 

97-4 

36  38.6 

96-5 

37  20.8 

95-6 

4    00 

3    50 

36  06.  7 

lOI.  2 

36  50.  2 

100.3 

37  33-  5 

99-  5 

38  16.  2 

98.6 

38  58-  5 

97-7 

3    50 

40 

37  42-9 

^03-3 

38  26.  7 

102.  5 

39  lo-  2 

loi.  6 

39  53-3 

100.  7 

40  35-  8 

99-8 

40 

30 

39  18.  2 

105- 5 

40  02.  4 

104.7 

40  46.  I 

103.  8 

41  29.  5 

102.  9 

42  12.  5 

102.  0 

30 

20 

40  52.  4 

107.8 

41  37-0 

106.  9 

42  21.  2 

106.  0 

43  05-  I 

105.  I 

43  48-  4 

104.2 

20 

10 

42  25.6 

no.  2 

43   IO-6 

109.3 

43  55-2 

108.  4 

44  39-6 

107.4 

45  23-2 

106.  s 

10 

3    00 

43  57-  I 

112.  6 

44  42.8 

III.  7 

45  28.0 

no.  8 

46  12.8 

109.9 

46  57-  I 

108.  9 

3    00 

2    50 

45  27-  I 

115.  2 

46  13.  2 

114- 3 

46  59.  2 

^^3-3 

47  44-6 

112.  4 

48  29.  3 

III.  4 

2    50 

40 

46  55-  I 

117.  8 

47  42.  r 

116.  9 

48  28.  6 

116.  0 

49  14-  7 

115.  0 

50  00.  2 

114.  0 

40 

30 

48  21.0 

120.  6 

49  08.  7 

119.  7 

49  56-0 

118.  8 

50  42.  9 

117.  8 

51  29.  I 

116.  8 

30 

20 

49  44-4 

123-5 

50  33-  0 

122.  6 

51  21.  I 

121.  6 

52  08.  8 

120.  6 

52  55-9 

119.  7 

20 

10 

51  05-0 

126.5 

51  54-5 

125.  6 

52  43-  5 

124.7 

53  32-  I 

123-7 

54  20.  I 

122.  7 

10 

2    00 

52   22.5 

129.7 

53  12.9 

128.8 

54  02.  9 

127.9 

54  52-  5 

126.  9 

55  41-  5 

125.9 

2    00 

1    50 

53  36.3 

133-0 

54  27.7 

132.  I 

55  18.  7 

131-2 

56  09.  5 

^3°-3 

56  59-  5 

129-3 

1    50 

40 

54  46.  3 

136.5 

55  38-  7 

135-6 

56  30.  8 

134-  7 

57  22.5 

133-8 

58  13-  7 

132.8 

40 

30 

55  51-7 

140.  2 

56  45-  2 

139-3 

57  38-3 

138.4 

58  31-2 

137-5 

59  23.  6 

136.6 

30 

20 

56  52.  2 

144.  0 

57  46-  8 

143.  2 

58  41-  I 

142.4 

59  35-  I 

141.  6 

60  28.  7 

140.7 

20 

10 

57  47-2 

148.  0 

58  43-  0 

147-3 

59  38-  2 

146.5 

60  33-  3 

145-7 

61  28.  I 

144.9 

10 

1     00 

58  36.  4 

152.  2 

59  33-0 

151-5 

60  29.  4 

150.8 

61  25.7 

150.2 

62  21.  7 

149-5 

1     00 

0    50 

59  19- 0 

156-5 

60  16.  5 

155-9 

61   14.  0 

15s- 3 

62  II.  2 

154-7 

63  08.  2 

154-  I 

0    50 

40 

59  54-  7 

161.  0 

60  53.  0 

160.5 

61  51-3 

160.  0 

62  49.  5 

159-5 

63  47-  5 

159- 0 

40 

30 

60  22.  9 

165.6 

61  22.  0 

165-3 

62  21.  0 

164.9 

63  19.9 

164.  5 

64  18.  6 

164.  0 

30 

20 

60  43.  4 

170.4 

61  43.  0 

170.  2 

62  42.  6 

169.9 

63  42.  I 

169.  6 

64  41.  6 

169.3 

20 

10 

60  55.  9 

175-  2 

61  55-7 

175-0 

62  55-  5 

174.9 

63  55-  S 

174.8 

64  55-4 

174.6 

10 

0    00 

61     0. 0 

180.  0 

62     0. 0 

180.  0 

63     0.0 

180.  0 

64    0.  0 

180.  0 

65    0.0 

I  So.  0 

0    00 

1 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  49°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE.     503 


0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    00 

0  00.  0 

90.  0 

1 
6    00 

5    50 

I  38.4 

91.9 

0  53-2 

92-5 

0  07.  8 

93-2 

5    50 

40 

3  16.  7 

93-8 

2  3^-3 

94.4 

I  45-9 

95-1 

I  00.5 

95-7 

0  15.  1 

96.4 

40 

30 

4  54-8 

95-7 

4  09.3 

96-3 

3  23-8 

97.0 

2  38-2 

97.6 

I  52-7 

98.3 

30 

20 

6  32-  5 

97.6 

5  46.9 

98.2 

5  01-2 

98-9 

4  15-5 

99-5 

3  29-8 

100.  2 

20 

10 

8  09.8 

99- S 

7  24-1 

100.  I 

6  38.2 

100.  8 

■  5  52-  4 

lOI.  4 

5  06.4 

102.  I 

10 

5    00 

9  46.  6 

lOI.  4 

9    GO.  7 

102.  I 

8  14.6 

102.  7 

7  28.4 

103.4 

6  42.3 

104.  0 

5    00 

4    50 

11  22.  7 

103.4 

10   36.  4 

104.  0 

9  50-1 

104.  7 

9  03-8 

105-3 

8  17-3 

105.9 

4    50 

40 

12  58.  0 

105.4 

12    II.  5 

106.  0 

II  24.9 

106.  7 

10  38.  I 

107.3 

9  51-4 

107.9 

40 

30 

14  32.  4 

107.4 

13  45-6 

108.  0 

12  58.7 

108.  7 

12  11.  6 

109.3 

12  24.  6 

109.9 

30 

20 

16  05.  8 

109.4 

15  18.  6 

no.  0 

14  31-4 

no.  7 

13  44-0 

III.  3 

12  56.5 

III.  9 

20 

10 

17  38.  0 

III.  5 

16  50-  5 

112.  I 

16  02.  8 

112.  7 

15  14-9 

113- 4 

14  27.  I 

114.  0 

10 

4    00 

19  09.  0 

113.  6 

18  21.  0 

114.  2 

17  32.8 

114.  8 

16  44.  6 

115- 4 

15  56.2 

116.  I 

4    00 

3    50 

20  38.  4 

115- 7 

19  49.  9 

116.  3 

19  01.3 

116.  9 

18  12.  7 

117-5 

17  33-8 

118.  2 

3    50 

40 

22  06.  3 

117.  9 

21   17.3 

118.  5 

20  28.  2 

119.  I 

19  39.  0 

119.7 

18  49.  7 

120.3 

40 

30 

23  32-4 

120.  I 

22  42.  9 

120.  7 

21  53-3 

121.  3 

21  03.  6 

121.  9 

20  13.8 

122.5 

30 

20 

24  56-  6 

122.  4 

24  06.  6 

123.0 

23  16.4 

123.6 

22  26.  I 

124.  2 

21  35-6 

124.7 

20 

10 

26  18.6 

124.7 

25  28.  0 

125-3 

24  37-  2 

125.9 

23  46.  4 

126.  5 

22  55-5 

127.  0 

10 

3    00 

27  38.  4 

127.  I 

26  47.  2 

127.  6 

25  55-9 

128.2 

25  04.4 

128.8 

24  12.  7 

129.3 

3    00 

2    50 

28  55.  6 

129-  5 

28  03.  6 

130.0 

27  II.  8 

130.  6 

26  19.8 

131.  2 

25  27.  6 

131-7 

2    50 

40 

30  10.  2 

132.0 

29  17.8 

132-  5 

28  25.  2 

133-  I 

27  32.5 

133-6 

26  39.6 

134-  2 

40 

30 

31  21.9 

134-5 

30  28.  8 

135- I 

29  35-  6 

135-6 

28  42.  2 

136.  I 

27  48.  8 

136.6 

30 

20 

32  30-  5 

137-  I 

31  36-  8 

137-7 

30  42.  8 

138.2 

29  48.  8 

138.7 

28  54.  7 

139.2 

20 

10 

33  35-  6 

139.8 

32  41.  2 

140-3 

31  46.  8 

140.  8 

30  52.  I 

141-3 

29  57-3 

141.8 

10 

2    00 

34  37-  3 

142.  6 

33  42.3 

143-  I 

32  47-  I 

143-5 

31  51-8 

144.0 

30  56-  4 

144.4 

2    00 

1    50 

35  35-  I 

145-4 

34  39-  4 

145-9 

33  43-  7 

146.3 

32  47-8 

146.7 

31  51-8 

147.  I 

1    50 

40 

36  29.  0 

148.3 

35  32-  7 

148.7 

34  36.  2 

149.  I 

33  39-  6 

149-5 

32  43-0 

149-9 

40 

30 

37  18.  5 

151- 3 

36  21.5 

151-7 

35  24-  5 

152.0 

34  27.  5 

152-4 

33  30.  2 

152-7 

30 

20 

38  03.  6 

154-3 

37  o6-  I 

154.6 

36  08.  5 

155-0 

35  10.8 

155-3 

34  13-  I 

155-6 

20 

10 

38  43-  9 

157-4 

37  45-9 

157-7 

36  47-  8 

158.0 

35  49-  6 

158-3 

34  51-  5 

158-5 

10 

1    00 

39  19-  5 

160.  5 

38  20.  9 

160.  7 

37  22.2 

161.  0 

36  23.  6 

161.3 

35  25.0 

161.  5 

1    00 

0    50 

39  49-  8 

163-7 

38  50.  8 

163.9 

37  51-8 

164.  I 

36  52-  8 

164.3 

35  53-  7 

164-  s 

0    50 

40 

40  14.  9 

166.  9 

39  15-  5 

167.  0 

38  16.  I 

167.  2 

37  16.8 

167.4 

36  17-4 

167.6 

40 

30 

40  34-  5 

170.  I 

39  34-  8 

170.  2 

38  35-  2 

170.4 

37  35-6 

170.5 

36  36.  0 

170-7 

30 

20 

40  48.  6 

173-4 

39  48.  8 

173-5 

38  49-  0 

173-6 

37  49-  I 

173-7 

36  49-  3 

173-8 

20 

10 

40  57-  2 

176.7 

39  57-  2 

176.7 

38  57-  2 

176.8 

37  57-2 

176.8 

36  57-  3 

176.9 

10 

0    00 

41     0. 0 

180.  0 

40    0. 0 

180.  0 

39     0-0 

180.  0 

38     0.0 

180.  0 

37     0.0 

180.  0 

0    00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


504    LATITUDE  49°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE. 


5° 

6° 

1° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0        / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    30 
20 
10 

1  07.  I 

2  44.  I 

4  20.4 

98.9 
100.  8 
102.  7 

0  21.  6 

1  58-3 
3  34-4 

99.6 
lOI.  5 

103.  4  ' 

1  12.  5 

2  48.4 

102.  I 
104.  0 

0  26.  7 
2  02.  4 

102.8 
104-7 

I   16.3 

105-3 

5 

30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

5  56-1 

7  30-8 
9  04.  6 

10  37-4 

12  08.  9 

13  39-  I 

104.  7 
106.  6 
108.  6 
no.  6 
112.  6 
114.  6 

5  09.  8 

6  44.  2 

8  17-7 

9  50-1 

11  21.  2 

12  50.  9 

105-3 
107.  2 
109.  2 
III.  2 
113-2 
115.  2 

4  23.  5 

5  57-6 

7  30.7 
9  02.  8 

10  33.  4 
12  02.  8 

105-9 

107.  8 
109.  8 
III.  8 
113.  8 
115.  8 

3  37-1 

5  II- I 

6  43-7 

8  15-3 

9  45-6 
II  14-  5 

106.  6 
108.5 
no.  5 
112.  4 

114-4 
116.  4 

2  50-8 
4  24.3 
7  56-7 

7  27.9 

8  57.8 
10  26.  2 

107.  2 
109.  I 
III.  I 

113-0 
115.  0 
117.  0 

5 
4 

00 
50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

15  07-  8 

16  34.  9 

18  00.  2 

19  23.  8 

20  45.  I 
22  04.3 

116.  7 
118.  8 
120.  9 
123.  I 

125-3 
127.  6 

14  19.2 

15  45-8 

17  10.  7 

18  33-  6 

19  54-4 
21   13.  I 

117- 3 
119.  4 
121.  5 

123-7 
125.9 
128.  I 

13  30-  5 

14  56.  7 

16  21.  0 

17  43-  5 

19  03-  7 

20  21.  8 

117.  9 
120.  0 
122.  I 
124.  2 
126.  4 
128.  7 

12  41.  8 

14  07.  5 

15  31-3 

16  53-  I 

18  12.8 

19  30.  3 

118.  5 
120.5 
122.  7 
124.8 
127.  0 
129.  2 

II  53-  I 

13  18-2 

14  41-4 

16  02.  8 

17  21.9 

18  38.  8 

119.  I 
121.  I 
123.2 

125-4 
127.  6 
129.8 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

23  21.  0 

24  35-  2 

25  46.  7 

26  55-  I 

28  00.  s 

29  02.  4 

129.9 

132.3 
134.7 
137-  I 
139-7 
142.3 

22  29.  2 

23  42.  8 

24  53-  6 

26  01.  5 

27  06.  2 

28  07.  5 

130.4 
132.8 

135-2 
137-6 
140.  I 
142.7 

21  37-3 

22  50.  2 

24  00.  4 

25  07.  7 

26  II.  8 

27  12.5 

131.  0 

133-3 
135-7 
138.  I 
140.  6 

143-  I 

20  45.  2 

21  57-6 

23  07.  I 

24  13-8 

25  17-3 

26  17.3 

131-5 
133-8 
136.2 
138.6 
141.  I 
143.6 

19  53-  I 

21  04.  8 

22  13.7 

23  19-  8 

24  22.  6 

25  22.  I 

132.  I 
134-4 
136-7 
139- I 
141.  5 
144.0 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

30  00.9 

30  55-  6 

31  46.3 

32  32.9 

33  15-3 
33  53-2 

144.9 

147.6 

150-3 

153-  I 
156.  0 

158.8 

29  05-  3 

29  59-4 

30  49-  6 

31  35-8 

32  17-4 
32  54-8 

145-3 
148.  0 

150-7 
153-5 
156-3 
159-1 

28  09.  7 

29  03.  2 

29  52.8 

30  38-  3 

31  19.6 

31  56-5 

145-7 
148.4 

151.  I 
153-8 
156.6 
159-4 

27  13-9 

28  06.  9 

28  55-9 

29  40.  9 

30  21.  7 
30  58-  I 

146.  2 
148.8 
151-4 

154-  I 
156.9 

159-7 

26  18.  I 

27  lo-  5 

27  59.  0 

28  43-  5 

29  23-  7 
29  59-  8 

146.  6 
149.  2 
151.  8 

154-5 
157-  2 
159-9 

2 
1 

00 
50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

34  26.  3 

34  54-  6 

35  17-9 
35  36-  3 
35  49-  4 
35  57-3 

161.  8 
164.  7 
167.8 
170.8 

173-8 
176.9 

33  27-6 

33  55-  5 

34  18.  6 
34  36-  7 
34  49-  6 
34  57-  4 

162.  0 
164.9 
167.9 
170.9 

173-  9 
176.9 

32  28.8 

32  56-4 

33  19-  I 
33  37- 0 
33  49-  8 
33  57-  5 

162.3 

165.  2 
168.  I 
171.  I 
174-  0 
177.0 

31  30.  0 

31  57-2 

32  19-  7 
32  37-  2 
32  49-  9 
32  57-  5 

162.  5 
165.4 
168.3 
171.  2 
174.  I 
177.0 

30  31-2 

30  58-  I 

31  20.  2 
31  37-6 
31  50-0 
31  57-5 

162.  7 
165.6 

168.4 

171- 3 
174.2 
177.  I 

1 

0 

00 
50 
40 
30 
20 
10 

0     00 

36     0.0 

180.  0 

35     0.0 

180.  0 

34     0.0 

180.  0 

33     0.0 

180.  0 

32     0.0 

180.  0 

0 

00 

In  Nort 

1  declination 

when  tl 

le  star  is  risit 

iz  or  Eas 

t  of  the  meri 

dian,  the 

tabulated  a 

zimuths 

are  reckoned 

from  Nc 

)rth 

to  East; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  .Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  49°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE.     505 


10° 

11° 

12° 

13° 

14° 

1 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

10 

0  30-3 

106.  0 

■ 

5 

10 

5 

4 

00 
50 
40 
30 
20 
10 

2  04.4 

3  37-6 

5  09-6 

6  40.  4 

8  09.9 

9  37-8 

107.9 
109.  8 
III.  7 
113-6 
115.  6 
117.  6 

1  18.0 

2  50.8 
4  22.4 

s  52-9 

7  21.9 

8  49-3 

108.5 
no.  4 

112. 3 
114.  2 
116.  2 
118.  2 

0  31.6 

2  04.  0 

3  35-  3 
5  05-1 
633-8 
8  00.8 

109.  I 

111.  0 

112.  9 
114.  8 
116.  8 
118.  8 

1  17.2 

2  48.  I 

4  17-6 

5  45-7 
7  12.  2 

III.  6 
113- 5 
115- 5 
117. 4 

119- 4 

0  30.4 

2  00.  8 

3  29.9 

4  57-5 
6  23.7 

112.  3 
114.  2 
116.  I 
118.  0 
120.  0 

5 
4 

00 
50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

11  04.  2 

12  28.8 

13  SI- 5 

15  12-3 

16  30.  8 

17  47-  I 

119.  7 
121.  7 
123.8 

125-9 

128.  I 

130-3 

10  15.  2 

11  39-3 

13  01.  6 

14  21.7 

15  39-  7 

16  55-4 

120.  2 
122.3 
124.4 
126.  5 
128.  7 
130-9 

9  26.  2 
10  49-  7 

12  II.  5 

13  31-  I 

14  48.  5 
16  03.  5 

120.8 
122.  8 
124.9 
127.  0 
129.  2 
131- 4 

8  37-2 

10  00.  2 

11  21.3 

12  40.  4 

13  57-  2 
15  II-4 

121. 4 
123-4 

125-5 
127.  6 

129-7 
131- 9 

7  48.1 
9  10.  6 

10  31.2 

11  49.  6 

13  05-  9 

14  19-  7 

122.  0 
124.  0 
126.  I 
128.2 

130-3 
132-4 

4 
3 

00 
50 
40 
30 
20 
10 

3 
2 

00 
50 
40 
30 
20 
10 

19  00.  8 

20  12. 0 

21  20.3 

22  25.  7 

23  27.9 

24  26.  8 

132.6 

134-9 
137-2 
139.6 
142.  0 

144- S 

18  08.  5 

19  19.  I 

20  26.  8 

21  31- 5 

22  33-  I 

23  31-5 

133-  I 

13s- 4 

137-7 
140.  0 

142.4 
144.9 

17  16.  I 

18  26.0 

19  33-  2 

20  37.2 

21  38-3 

22  36.  0 

133-6 

135-9 
138.2 

140.  5 
142.9 

145-3 

16  23.  7 

17  33-0 

18  39-  5 

19  43-  I 

20  43.  4 

21  40.  7 

134-  I 

136.3 
158.6 
140.9 
143-3 
145-7 

15  31- I 

16  39.  8 

17  45-7 

18  48.  7 

19  48.  5 

20  45.  0 

134.6 
136.8 

139- I 
141.  4 

143-7 
146.  I 

3 
2 

00 
50 
40 
30 
20 
10 

2 

1 

00 
50 
40 
30 
20 
10 

25  22.3 

26  14.  I 

27  02.  0 

27  45-9 

28  25.7 

29  01.  3 

147.0 
149.6 
152.  2 
154.8 

157- S 

160.  2 

24  26.3 

25  17-5 

26  04.  9 

26  48.  4 

27  27.8 

28  02.  8 

147-4 
149-9 
152- 5 
155- I 
157-8 
160.5 

23  30.  3 

24  21.  0 

25  07-9 

25  50-  7 

26  29.  7 

27  04-3 

147-8 

150.3 
152.8 

155-4 
158.  I 

160.  7 

22  34-3 

23  24.4 

24  10.  7 

24  53-  I 

25  31-6 

26  05.  8 

148.2 

150-7 
153-2 
155-7 
158-3 
160.9 

21  38.2 

22  27.  8 

23  13-5 

23  55-4 

24  33-  5 

25  07.3 

148.5 
151.  0 

153-5 
156.0 

158.6 

161.  2 

2 
1 

00 
50 
40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 
10 

29  32.4 

29  58.  9 

30  20.  8 

30  37-  9 
30  50.  2 

30  57-  S 

163.0 
165.8 
168.6 
171. 4 

174-3 
177.  I 

28  33-  5 

28  59-  7 

29  21.  3 

29  3^-  2 
29  50-  3 

29  57-5 

163.  2 
165.9 
168.7 

171-S 
174-3 

177.2 

27  34-  7 

28  00.  4 
28  21.  8 
28  38.  4 
28  50.  4 
28  57.6 

163-4 
166.  I 
168.9 
171.  6 

174-4 
177.2 

26  35-8 

27  01.  2 
27  22.3 
27  38.8 
27  50.6 
27  57-7 

163.6 
166.3 
169.  0 
171.  7 

174-5 
177.2 

25  36-9 

26  02.  0 
26  22.  9 
26  39.  I 
26  50.  7 
26  57-8 

163.8 
166.  5 
169.  2 

171-9 
174.6 

177-3 

1 

0 

00 
50 
40 
30 
20 
10 

0 

00 

31     0.0 

180.  0 

30    0.0 

180.  0 

29     0.  0 

iSo.  0 

28     0. 0 

180.  0 

27     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


4  10 
30 
20 
10 

1  00 
3  50 
M 
30 
20 
10 


3 
2 


00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


15° 


0     00 


Alt. 


Az. 


1  13.6 

2  42.3 

4  09.4 

5  34-9 


6  58.9 
8  20.  9 
40.9 
58-7 
14-5 
27.8 


9 
10 
12 

13 


14  38.  5 

15  46.  6 

16  51.9 

17  54-  2 

18  53-4 

19  49-  5 

20  42.  I 

21  31.  o 

22  16.  3 

22  57.8 

23  35-3 

24  08.  8 

24  37-9 

25  02.  8 

25  23.4 
25  39-2 
25  50.9 
25  56-4 


26     o.  o 


14.8 

16.  7 
88.6 
20.  6 

22.  6 
24.  6 
26.6 
28.7 
30.8 

32.9 

35-1 
37-3 
39-6 
41.9 

44-  2 
46.5 

48.9 
51-3 
53-8 
56.3 
58-9 
61.5 

64.  o 
66.7 

69-3 
72.  o 

74.6 

77-3 


180.  o 


16° 


Alt. 


0  26.  4 

1  54.6 

3  21.  2 

4  46.  I 

6  09.  6 

7  30-7 

8  50-6 
ro  17.  4 

11  23.  o 

12  35-7 

13  45-8 

14  53-2 

15  58- o 

16  59.  8 

17  58.4 

18  53.8 

19  45-  9 

20  24.  3 

21  19.  I 

22  00.  I 

22  37.  I 

23  10.  I 


23  39- o 

24  03.  6 

24  23, 
24  39 
24  SI 
24  S6 


Az. 


iiS-4 

117-3 
119.  2 
121.  2 

123.2 
125.2 
127.  2 
129.  2 

131-3 
133-4 

135-6 
137-8 
140.  o 
142.3 
144.6 
146.9 

149-3 
iSi-7 
154-  I 
156.6 

159- I 
161.  7 

164.3 
166.  9 
169.5 
172.  I 
174-7 
177-3 


25  0.0 


17° 


Alt. 


1  06.  7 

2  33- o 

3  57- S 

5  20.3 

6  41.  I 

8  00.  2 

9  16.9 

10  31.4 

11  43-4 

12  53-1 

13  59-9 

15  04.  I 

16  05.  2 

17  03.  2 

17  58.  I 

18  49.  5 

19  37-4 

20  21.  8 

21  02.  2 

21  38.9 

22  II.  5 


22  40.  o 

23  04-  3 
23  24-3 
23  39-  8 
23  51-1 
23  56-0 


180.  o 


24  o.  o 


Az. 


117 
119 
121 

123 

125 
127 

129 

131 

133 

136 
138 
140, 
142 

145 
147 

149 
152 
154 
156 
159 
161 

164 
167 
169 

172 

174 

177 


18° 


Alt. 


0  19.  I 

1  44.8 
3  08.8 


4  31 

5  SI' 

7  09 

8  26 

9  39-8 
10  51-3 


180.  o 


12  00.  3 

13  06.  6 

14  10.  I 

15  10.7 

16  08.  o 

17  02.3 

17  53-  2 

18  40.  7 

19  24.  4 

20  04.  5 

20  40.  6 

21  12.8 

21  41.  o 

22  04.  9 
22  24.  7 
22  40.  I 
22  51.  2 
22  56.  o 


23  0.0 


Az. 


18.6 

20.  4 
22.3 

24-3 
26.3 
28.3 

30-3 
32-4 
34-5 

36.6 

38.7 
40.9 

43-1 

45-4 
47-7 

50.0 

52-4 
54-8 
57-2 

59-7 
62.  I 

64.7 
67.  2 
69.7 
72-3 
74-9 
77-4 


19° 


Alt. 


o  56.6 
2  20.  o 


41. 
01. 
19. 
34. 

8  48. 

9  59' 


180.  o 


11  07-4 

12  13. I 

13  16.  o 

14  15-9 

15  12-8 

16  06.  5 

16  56.  8 

17  43-8 

18  27.  I 

19  06.  6 

19  42.  4 

20  14.  2 

20  42.  o 

21  05.  6 
21  25.  I 
21  40.  2 

21  51-3 
21  57-8 


Az. 


121.  o 

122.  9 

124.  8 
126.8 
128.8 
130.8 
132.9 
134-9 

137-0 
139-2 
141.  4 
143-6 
145-8 
148.  I 

150-4 
152-7 
155- I 
157-5 
159-9 
162.3 

164.8 

167-3 
169.8 
172.4 

174-9 
177-4 


22     0.0    180.  o 


Angle. 


h.  m. 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


i    20 

10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


20= 


Alt. 


0  08.3 

1  33-8 

2  52-3 

4  II-  5 

5  28.7 

6  43-7 

7  56-4 
9  06.  7 

10  14.  5 

11  19.6 

12  21.  9 

13  21.  2 

14  17-  5 

15  10.6 


16  00.  4 

16  46.  8 

17  29 

18  08 

18  44 

19  15 


19  42.  9 

20  06.  3 
20  25.  5 
20  40.  6 
20  51.  4 
20  57.  8 


Az. 


50- 
53- 

55- 


21= 


21.  6 

23-5 


25- 
27. 

29. 

31- 

33- 

35- 


37-5 
39-6 
41.8 
44.0 
46.  2 
48.4 


;7-8 

60.  2 

62.6 


65.  o 

67-5 

70.  o 
72.5 
75- o 
77-5 


Alt. 


21  0.0  1 180.  o 


o  42.5 


03.0 
21.  7 
38.2 

52-7 
04.  7 


8  14.4 

9  21.5 

10  26.  o 

11  27.  8 

12  26.  6 

13  22.  2 

14  14.  8 

15  04.  o 

15  49-  9 

16  32.  2 

17  10.  8 

17  45-8 

18  16.8 

18  43-  9 

19  07.  o 
19  26.  o 
19  40.  8 

19  51-  5 
19  57-8 


Az. 


124.  I 


20  o.  o 


126.  o 

127.9 

129. 

I3I' 
133' 
135' 


138.0 
140.  I 
142.  2 
144.4 
146.  6 
148.8 

151.  I 
153-4 

155-7 
158.0 
160.  4 
162.8 

165.  2 
167.7 
170.  I 
172-5 
175-0 
177-5 


22= 


Alt. 


iSo.  o 


13-7 
31-7 
47-7 
01.  4 
13.0 
22.  o 


8  28.6 

9  32-5 
10  S3-  6 


II 


ii. 


12  26.  9 

13  18.8 

14  07.  6 

14  52.8 

15  34-  8 

16  12.  9 

16  47-  5 

17  18.  I 

17  44-9 

18  07.  7 

18  26.  5 
18  41.  I 
18  51.6 
18  57-  8 


Az. 


19  o.  o 


126.  6 

128.  5 

130-4 
132.4 

134-4 
136.4 

138.5 
140.  6 
142.  7 
144.8 
147-0 
149.  2 

151- 4 

153-7 
156.  o 

158.  3 
160.  7 
163.0 

165.4 
167.8 
170.  2 
172.  6 
175- I 
177-5 


23° 


Alt. 


180.  o 


0  24.3 

1  41.  7 

2  57-1 

4  10.  2 

5  21.2 

6  29.  7 

7  35-6 

8  38.8 

9  39-4 

10  36.  9 

11  31-5 

12  22.  9 

13  II-  I 

13  56-0 

14  37-  3 

15  15-0 

15  49-  2 

16  19.  4 

16  45.9 

17  08.  4 
17  26.  9 
17  41.2 

17  51-  7 
17  57-9 


Az. 


iS 


127.  I 
129.  o 
131.  o 

132-9 

134-9 
136.9 

139.0 
141.  I 
143-  2 
145-3 
147-4 
149.6 

151.  8 
154.0 

156-3 
158.6 
160.  9 
163.  2 

165.6 
168.0 
170.4 
172.7 

175-2 
177.6 


24= 


Alt. 


180.  o 


o  51-7 

2  06.  6 

3  19-2 

4  29.4 

5  37-2 

6  42.  5 

7  45-2 

8  45-1 

9  42-  2 

10  36.  I 

11  27.  o 

12  14.  7 
12.  59.  I 

13  39-8 

14  17.  2 

14  50-  8 

15  20.  7 

15  46.8 

16  09.  I 
16  27.3 
16  41.  6 
16  51.8 
16  58.  o 


o.  o 


Az. 


129. 
131- 
133- 
135- 
137- 


139 
141 

143 
145' 
147-8 
149.9 


152.  I 

154-3 
156.6 
158.  9 
161.  2 
163.4 

165.8 
168.  I 

170-5 
172.8 

175-2 
177.6 


180.  o 


Hour 
Angle. 


h.  m. 


4 
3 


4    20 
10 


00 
50 
40 
30 

20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


JUL  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  arc  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20 

44  48.  2 

173-0 

45  48.  0 

172.9 

46  47.  7 

172.7 

47  47-  5 

172.  6 

48  47-  3 

172.5 

20 

10 

44  57-1 

176.5 

45  57- 0 

176.4 

46  57.0 

176.4 

47  56-9 

176.3 

48  56.  8 

176.2 

10 

0 

00 

45     o.o 

180.  0 

46     0. 0 

180.  0 

47     0.0 

180.  0 

48     0. 0 

180.  0 

49     0. 0 

180.  0 

0    00 

In  North  declination,  when  the  star  isTising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


5IO  LATITUDE  60°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

i 
h. 

m. 

7     00 

0  35-2 

70.  2 

I  22.  2 

69.6 

7 

00 

6    50 

0  33-1 

73-4 

I  19.8 

72.8 

2  06.  4 

72.2 

2  53-1 

71-5 

6 

50 

40 

I  19- S 

76.0 

2  05.9 

75-3 

2  52-3 

74-7 

3  38.7 

74.1 

4  25.  I 

73-4 

40 

30 

2  53-3 

77-9 

3  39-4 

77.2 

4  25.7 

76.6 

5  II- 9 

75-9 

5  57-9 

75-2 

30 

20 

4  27.9 

79.8 

5  13-9 

79-1 

5  59-8 

78.5 

6  45-7 

77.8 

7  31-5 

77.1 

20 

10 

6  03.  1 

81.7 

6  48.8 

81.0 

7  34-6 

80.3 

8  20.3 

79-7 

9  05-9 

79.0 

10 

6    00 

7  38.7 

83-5 

8  24.3 

82.9 

9  09-9 

82.  2 

9  55-4 

81.6 

10  40.  8 

80.9 

6 

00 

5    50 

9  14.6 

85-4 

10  00.  I 

84.8 

10  45.  6 

84.  I 

IX  31.0 

83-4 

12  16.3 

82.7 

5 

50 

40 

10  50.9 

87-3 

II  36.4 

86.7 

12  21.  7 

86.0 

13  07.0 

85-3 

13  52-1 

84.6 

40 

30 

12  27.  2 

89.2 

13  12.6 

88.6 

13  57-9 

87-9 

14  43-.I 

87.2 

15  28.x 

86.5 

30 

20 

14  03.  6 

91.  I 

14  49.  0 

90-5 

15  34-3 

89.8 

16  19.  5 

89.  I 

17  04-  5 

88.4 

20 

10 

15  39-9 

93- 0 

16  25.4 

92.4 

17  10.8 

91.7 

17  55-9 

91.  0 

x8  41.  0 

90-3 

10 

5    00 

17  16.  I 

95- 0 

18  01.  7 

94-3 

18  47.  0 

93-7 

19  32.2 

93- 0 

20  17.3 

92.3 

5 

00 

4    50 

18  52.0 

97.0 

19  37-6 

96-3 

20  23.  I 

95-6 

21  08.  4 

94-9 

21  53-5 

94.2 

4 

50 

40 

20  27.  5 

99.0 

21   13-3 

98.3 

21   58.9 

97.6 

22  44-3 

96.9 

23  29.6 

96.  2 

40 

30 

22  02.  4 

lOI.  0 

22  48.  4 

100.3 

23  34-  3 

99.6 

24  19.  9 

98.9 

25  05-3 

98.2 

30 

20 

23  36-8 

103.  I 

24  23.0 

102.  4 

25  09.0 

loi.  7 

25  54-8 

lOI.  0 

26  40.  4 

100.  2 

20 

10 

25  IO-3 

105.2 

25  56-7 

104.5 

26  43.  I 

103.8 

27  29.  I 

103.0 

28  14.  9 

102.3 

10 

4    00 

26  42.8 

107-3 

27  29.  7 

106.  6 

28  16.3 

105.9 

29  02.  7 

105.2 

29  48.  8 

104.4 

4 

00 

3    50 

28  14.3 

109.5 

29  01.  5 

108.8 

29  48.  6 

108.  I 

30  35-  2 

107.4 

31  21.7 

106.  6 

3 

50 

40 

29  44.6 

III.  7 

30  32.  2 

III.  0 

31  19.6 

no.  3 

32  06.  7 

109.  6 

32  53-6 

108.8 

40 

30 

31  ^3-3 

114.  0 

32  01.  5 

^^3-3 

32  49-3 

112.  6 

33  36.  8 

III. 8 

34  24-  3 

III.  X 

30 

20 

32  40.  7 

116.  3 

33  29-3 

115.  6 

34  17-6 

114.  9 

35  05-  7 

114.  2 

35  53-  5 

"3-5 

20 

10 

34  06.  2 

118.  7 

34  55-3 

118.  0 

35  44-  I 

117-3 

36  32.8 

116.  6 

37  21.  I 

"5-9 

10 

3    00 

35  29-  7 

121.  2 

36  19-  5 

120.5 

37  08.  9 

119.  8 

37  58-0 

119.  I 

38  46.  9 

118.  3 

3 

00 

2    50 

36  51-0 

123.8 

37  41-3 

123.  I 

38  31-4 

122.  4 

39  21.  I 

121.  7 

40  10.  6 

120.  9 

2 

50 

40 

38  10.  0 

126.  4 

39  00-  9 

125-  7 

39  51-6 

125.0 

40  42.  0 

124-3 

41  32.2 

123.  6 

40 

30 

39  26.  2 

129.  I 

40  17.  8 

128.4 

41  09.  2 

127.8 

42  00.  4 

127.  I 

42  51-3 

126.  4 

30 

20 

40  39.  6 

131-9 

41  31-9 

131.  2 

42  24.  0 

130.6 

43   15-9 

129.9 

44  07-  5 

129.  2 

20 

10 

41  49.  7 

134-7 

42  42.  7 

134-  I 

43  35-  7 

133-5 

44  28.3 

132.8 

45  20.  8 

132.  I 

10 

2    00 

42  56-4 

137-7 

43  50-2 

137-  I 

44  43-  9 

136.5 

45  37-3 

135-9 

46  30-  4 

135-2 

2 

00 

1    50 

43  59-4 

140.  8 

44  53-8 

140.  2 

45  48.3 

139.6 

46  42. 6 

139.0 

47  36.4 

138.4 

1 

50 

40 

44  58-  2 

144.0 

45  53-  5 

143-4 

46  48.  7 

142.8 

47  43-  7 

142.  2 

48  38.  5 

141.  6 

40 

30 

45  52.7 

147.2 

46  48.  8 

146.  7 

47  44-7 

146.  2 

48  40.  4 

145.6 

49  36-  3 

145.  X 

30 

20 

46  42.  5 

150.6 

47  39-  3 

150.  I 

48  35-9 

149.6 

49  32.  4 

149-  I 

50  28.  9 

148.6 

20 

10 

47  27-3 

154.0 

48  24.8 

153-6 

49  22.  I 

153-2 

50  19-3 

152.7 

51   16.5 

152.  2 

10 

1    00 

48  06.  8 

157-6 

49  04-  9 

157-  2 

50  02.  9 

156.8 

51  00.  8 

156.4 

51  58-  6 

155-9 

1 

00 

0    50 

48  40.  7 

161.  2 

49  39-  4 

160.8 

50  38-  0 

160.  5 

51  36.  6 

160.  2 

52  35-0 

159-8 

0 

50 

40 

49  09.  0 

164.8 

50  08.  I 

164.  6 

51  07.2 

164.3 

52  06.3 

164.  0 

53  05-  2 

163.7 

40 

30 

49  31-  I 

168.6 

50  30-  7 

168.4 

51  30-  2 

168.2 

52  29.  7 

168.0 

S3  29-  0 

167.7 

30 

20 

49  47-  I 

172.4 

50  46.  9 

172.2 

51  46.  7 

172.  I 

52  46.  4 

171-9 

53  46.  2 

171. 8 

20 

10 

49  56-8 

176.  2 

50  56-  7 

176.  I 

51  56-7 

176.  0 

52  56-7 

175-9 

53  56-  5 

175-9 

10 

0    00 

50     0.0 

180.  0 

51     0. 0 

180.  0 

52     0.0 

180.  0 

53     o-  0 

180.  0 

54     0.0 

I  So.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  dechnation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0 

/ 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

7    30 

0  09.  6 

61.5 

0  57-7 

60.  9 

7    30 

20 

0  47-3 

64.  0 

I  35.0 

63.4 

2  22.  8 

62.8 

20 

10 

0  39.8 

67.1 

I  27 

.  I 

66.5 

2  14.  5 

65-9 

3  01.9 

65.3 

3  49-2 

64-7 

10 

7    00 

2  09. 1 

69.  0 

2  56.2 

68.4 

3  43-1 

67.8 

4  30.  2 

67.2 

5  17- I 

66.5 

7     00 

6    50 

3  39-8 

70.9 

4  26.3 

70-3 

5  13-0 

69.6 

5  59-5 

69.  0 

6  46.  I 

68.3 

6    50 

40 

5  11-4 

72.8 

5  57-7 

72.  2 

6  44.  0 

71-5 

7  30.2 

70.9 

8  16.4 

70.  2 

40 

30 

6  43-9 

74.7 

7  29-9 

74.0 

8  15.8 

73-4 

9    OT.  6 

72.7 

9  47-5 

72.  I 

30 

20 

8  17.  2 

76.5 

9  02.  9 

75-9 

9  48.6 

75-2 

10  34.2 

74-5 

II  19.  8 

73-9 

20 

10 

9  51-4 

78.3 

10  36.  9 

77-7 

II  22.3 

77.0 

12  07.  5 

76.3 

12  52.7 

75-7 

10 

6    00 

II  26.  2 

80.2 

12  II.  4 

79-6 

12  56-  5 

78.9 

13  41-  6 

78.2 

14  26.  5 

77-5 

6    00 

5    50 

13  01.4 

82.1 

13  46.  5 

81.4 

14  31-  5 

80.  7 

15  16.  I 

80.0 

16  00.  9 

79-3 

5    50 

40 

14  37-  2 

84.  0 

15  22.  I 

83- 3 

16  06.  9 

82.6 

16  51-  5 

81.9 

17  36.  0 

81.2 

40 

30 

16  IS-  I 

85.8 

16  57.  9 

85-1 

17  42.6 

84.4 

18  27.  I 

83.7 

19  II.  4 

83-0 

30 

20 

17  49-  5 

87.7 

18  34.  2 

87.  0 

19  18.  8 

86.3 

20  03.  I 

85-6 

20  47.  4 

84.9 

20 

10 

19  25.  8 

89.6 

20  10.  5 

88.9 

20  55-  I 

88.2 

21  39-3 

87-5 

22  23.  5 

86.7 

10 

5    00 

21  02.  2 

91-5 

21  46.  9 

90.  8 

22  31.4 

90.  I 

23  15-8 

89.4 

24  00.  0 

88.6 

5     00 

4    50 

22  38.  6 

93-5 

23  23.3 

92.7 

24  07.  8 

92.  0 

24  52-  I 

91-3 

25  36-  2 

90.  6 

4    50 

40 

24  14.  7 

95-5 

24  59-  5 

•94-7 

25  44.  I 

94.0 

26  28.  5 

93-2 

27  12.  6 

92-5 

40 

30 

25  50-6 

97-5 

26  35.4 

96.7 

27  20.  I 

96.  0 

28  04.  6 

95-2 

28  48.  8 

94-4 

30 

20 

27  25.9 

99-5 

28  II.  0 

98.8 

28  55-  9 

98.0 

29  40.  5 

97.2 

30  24.  9 

96.4 

20 

10 

29  00.  6 

loi.  6 

29  46.  0 

100.  8 

30  31-  I 

100.  I 

31  15-9 

99-3 

32  00.4 

98-5 

10 

4    00 

30  34-  7 

103-7 

31  20.3 

102.  9 

32  05.  7 

102.  2 

32  50-  7 

roi.  4 

33  35-  5 

100.  6 

4    00 

3    50 

32  07.  9 

105.9 

32  53-  8 

105.  I 

33  39-  6 

104.3 

34  24-  9 

103-5 

35  09.9 

102.  7 

3    50 

40 

33  40.  2 

108.  I 

34  26.  5 

107-3 

35  12- 5 

106.  5 

35  58.  2 

105-7 

36  43-  7 

104.9 

40 

30 

35  ii-i 

no.  4 

35  57-8 

109.  6 

36  44-4 

108.8 

37  30-  5 

108.  0 

38  16.  2 

107.  2 

30 

20 

36  41.  0 

112.  7 

37  28.  2 

III.  9 

38  15-  I 

III.  I 

39  or-  6 

no.  3 

39  47-  8 

109-5 

20 

10 

38  09.  I 

115.  I 

38  56.  8 

114-  3 

39  44-2 

113- 5 

40  31-2 

112.  7 

41  18.  0 

III.  9 

10 

3    00 

39  35-  5 

117.  6 

40  23.  8 

116.8 

41   II.  7 

116.  0 

41  59-  4 

115.  2 

42  46.  6 

114.  4 

3    00 

2    50 

40  59-  9 

120.  2 

41  48.  9 

119.  4 

42  37-  5 

118.  6 

43  25-6 

117.  8 

44  13-6 

116.  9 

2    50 

40 

42  22.  I 

122.8 

43   II- 7 

122.  I 

44  00.  9 

121.  3 

44  49-9 

120.  5 

45  38-  5 

119.  6 

40 

30 

43  41-  9 

125.6 

44  32-  2 

124.9 

45  22.3 

124.  I 

46  II.  7 

123-3 

47  01.  0 

122.  4 

30 

20 

44  58-  9 

128.4 

45  49-  9 

127.7 

46  40.  6 

126.  9 

47  31-  I 

126.  I 

48  21.  2 

125-3 

20 

10 

46  12.  8 

131-4 

47  04-  7 

130.7 

47  56-3 

129.9 

48  47-  4 

129.  I 

49  38.  2 

128.3 

10 

2    00 

47  23.4 

134-5 

48  16.  0 

133-8 

49  08.  4 

133- I 

50  00.  5 

132.3 

50  52-  3 

131- 5 

2     00 

1    50 

48  30-  3 

137-7 

49  23.8 

137-0 

50  17-  I 

136-3 

51  09.9 

135-6 

52  02.  6 

134-8 

1    50 

40 

49  33-  I 

141.  0 

50  27.  5 

140.4 

51  21.  6 

139-7 

52  15-5 

139.0 

53  09.  I 

138.2 

40 

30 

50  31-4 

144-  5 

51  26.8 

143-9 

52  21.7 

143.2 

53   16.4 

142.  5 

54  II-  0 

141.  8 

30 

20 

51  25.  I 

148.  0 

52  21.  2 

147.4 

53  17-0 

146.8 

54  12.  7 

146.  2 

55  08.2 

145-6 

20 

10 

52  13.  5 

151-7 

53   10-4 

151.  2 

54  07.  2 

150.  6 

55  03.  5 

150.0 

56  00.  0 

149-4 

10 

1    00 

52  56.4 

155-5 

53  54-0 

155-0 

54  51-  5 

154- 5 

55  48.  8 

154.  0 

56  46.  I 

153-5 

1     00 

0    50 

53  33-  4 

159-4 

54  31-8 

159.0 

55  30.0  1158.  6 

56  27.9 

158.  I 

57  25.9 

157-6 

0    50 

40 

54  04.  2 

163.4 

55  03-  I 

163.  I 

56  01.  9 

162.  7 

57  00.  6 

162.  4 

57  59-  2 

162.  0 

40 

30 

54  28.  4 

167.5 

55  27-8 

167.  2 

56  27.  I 

166.  9 

57  26.  3 

166.7 

58  25.  5 

166.  4 

30 

20 

54  45-  9 

171.  6 

55  45-  6 

171.4 

56  45-  3 

171.  3 

57  44-9 

171.  I 

58  44.6 

170.9 

20 

10 

54  56-  7 

175-8 

55  56.  5 

175-7 

56  56-  4 

175.6 

57  56.3 

175-5 

58  56-  I 

175-4 

10 

0    00 

55     o-o 

180.  0 

56     0. 0 

180.  0 

57     0.0 

180.  0 

58     0.0 

180.  0 

59     0.0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  decUnation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o    / 

° 

0 

/ 

0 

0   / 

0 

0   / 

0 

0   / 

0 

h. 

m. 

8  00 

0  II.  9 

52-9 

I  01.8 

52.3 

8 

00 

7  50 

0  40.4 

55-3 

I  29.  7 

54.8 

2  19.  I 

54-  2 

7 

50 

40 

o  23,2 

58.4 

I  II 

9 

57.8 

2  00.  7 

57-2 

2  49.4 

56.7 

3  38-1 

56.  I 

40 

30 

I  46.  I 

60.  3 

2  34 

3 

59-7 

3  22.  5 

59-  I 

4  10-  7 

58.5 

4  59-0 

57-9 

30 

20 

3  IO-7 

62.2 

3  58-4 

6r.  6 

4  46-  I 

61.  0 

5  33-  9 

60.  4 

6  21.  4 

59-7 

20 

10 

4  36-5 

64.  0 

5  23-9 

63-4 

6  II.  0 

62.8 

6  58-2 

62.  2 

7  45-  I 

61-5 

10 

7  00 

6  04.  0 

65-9 

6  50.8 

653 

7  37-6 

64.6 

8  24.3 

64.  0 

9  II.  0 

63-4 

7 

00 

6  50 

7  32-6 

67.7 

8  19.  0 

67.1 

9  05- 2 

66.4 

9  51-5 

65-8 

10  37.8 

65.  2 

6 

50 

40 

9  02.5 

69.6 

9  48-5 

68.  9 

10  34-  5 

68.3 

II  20.  3 

67.6 

12  06.  0 

67.  0 

40 

30 

10  33.  2 

71-4 

II  18.  8 

70.  7 

12  04.  4 

70.  I 

12  49.  9 

69,  4 

13  35-3 

68.8 

30 

20 

12  05.  2 

73-2 

12  50-  5 

72-5 

13  35-  6 

71.9 

14  20.  7 

71.2 

IS  05-  6 

70.  6 

20 

10 

13  37-8 

75- 0 

14  22.  7 

74-3 

15  07-  7 

73-7 

15  52-4 

73- 0 

16  37.0 

72- 3 

10 

6  00 

15  11-3 

76.8 

15  56-  0 

76.1 

16  40.  5 

73-5 

17  25.  0 

74.8 

18  09.  2 

74-  I 

6 

00 

5  50 

16  45-  5 

78.6 

17  30.  0 

77-9 

18  14.  2 

77.2 

18  58.  4 

76.5 

19  42.  4 

75-8 

5 

50 

40 

18  20.  3 

80.5 

19  04-  5 

79.8 

19  48.  6 

79.0 

20  32.  5 

78.3 

21  16.  2 

77-6 

40 

30 

19  55-  7 

82.3 

20  39.  7 

81.6 

21  23.  5 

80.8 

22  07.  2 

80.1 

22  50.  6 

79-4 

30 

20 

21  31.4 

84.  I 

22  15.3 

83-4 

22  59.  0 

82.7 

23  42.  5 

81.  9 

24  25.  7 

81.2 

20 

10 

23  07-4 

86.0 

23  51-2 

85.2 

24  34-  7 

84.5 

25  18.  I 

83.8 

26  01.  2 

83-0 

10 

5  00 

24  43.  8 

87.9 

25  27-5 

87.1 

26  10.  9 

86.4 

26  54.  I 

85.6 

27  37- 0 

84.8 

5 

00 

4  50 

26  20.  I 

89.8 

27  03.  8 

89.  0 

27  47-  I 

88.2 

28  30.  4 

87.4 

29  13-  2 

86.6 

4 

50 

40 

27  56-  5 

91.7 

28  40.  2 

90.9 

29  23.  6 

90.  I 

30  06.  7 

89-3 

30  49-  5 

88.  5 

40 

30 

29  32.  8 

93-7 

30  16.  5 

92.9 

30  59-  9 

92.  I 

31  43-  I 

91-3 

32  25.  9 

90-  5 

30 

20 

31  08.9 

95-7 

31  52-7 

94.9 

32  36-  2 

94.  0 

33  19-  5 

93-  2 

34  02.  3 

92.  4 

20 

10 

32  44-7 

97-7 

33   28.  7 

96.9 

34  12.2 

96.  0 

34  55-  6 

95-  2 

35  38-  6 

94-4 

10 

4  00 

34  20.  0 

99.8 

35  04-  I 

99.0 

35  48.  0 

98.  I 

36  31-4 

97-3 

37  14-  5 

96.4 

4 

00 

3  50 

35  54-  7 

lOI.  9 

36  39.  2 

lOI.  I 

37  23.2 

100.  2 

38  06.  8 

99-4 

38  50-  2 

98- 5 

3 

50 

40 

37  28.  7 

104.  I 

38  13-  4 

103.  2 

38  57-  7 

102.  4 

39  41-  7 

loi.  5 

40  25.  2 

100.  6 

40 

30 

39  oi-  7 

106.3 

39  46-  7 

105-  5 

40  31-  5 

104.  6 

41  15-7 

103-  7 

41  59-  7 

102.  8 

30 

20 

40  33-  6 

108.6 

41  19.  I 

107.8 

42  04.  2 

106.  9 

42  49.  0 

106.  0 

43  33-  2 

105.  I 

20 

10 

42  04.3 

III.  0 

42  50.3 

no.  2 

43  35-  9 

109-3 

44  21.  I 

108.  4 

45  05.  8 

107-5 

10 

3  00 

43  33-  5 

"3-5 

44  20.  0 

112.  7 

45  06.  2 

III.  8 

45  51-9 

no.  8 

46  37-  I 

109.9 

3 

00 

2  50 

45  oi-  I 

116.  I 

45  48.  2 

115.  2 

46  34-  9 

114-  3 

47  21.  2 

113- 3 

48  07.  I 

112.  4 

2 

50 

40 

46  26.  6 

118.  8 

47  14-  4 

117.  9 

48  01.  8 

117.  0 

48  48.  8 

116.  0 

49  35-  3 

115.  I 

40 

30 

47  50-  0 

121.  6 

48  38.  6 

120.  7 

49  26.  7 

119.  8 

SO  14-4 

118.  8 

51  01.  6 

117.9 

30 

20 

49  10.  9 

124-  5 

50  00.  2 

123.6 

50  49.  2 

122.7 

51  37-  7 

121.  7 

52  25.  7 

120.  8 

20 

10 

50  28.  9 

127-5 

51  19.  I 

126.  6 

52  08.  9 

125-7 

52  58.  2 

124.  8 

53  47-  2 

123.9 

10 

2  00 

51  43-  7 

130-7 

52  34-  8 

129.  8 

53  25.6 

128.  9 

54  16.  0 

128.  0 

55  05-  8 

127.  I 

3 

00 

1  50 

52  55- 0 

133-9 

53  47-  2 

133-  I 

54  38-  7 

132-  3 

55  30-  I 

131-4 

56  21.  I 

130-  5 

1 

50 

40 

54  02.  4 

137-4 

54  55-  4 

136.6 

55  48.  I 

135-8 

56  40.  5 

134- 9 

57  32-  4 

134-  0 

40 

30 

55  05-  4 

141.  I 

55  59-4 

140.  3 

56  53-  I 

139-5 

57  46.  5 

138.6 

58  39-  6 

137-8 

30 

20 

56  03.  4 

144.  9 

56  58-  4 

144.  I 

57  53-  2 

143-  4 

58  47-  7 

142.  6 

59  41-  8 

141.  8 

20 

10 

56  56.  I 

148.8 

57  52-  I 

148.  I 

58  48-  0 

147.4 

59  43-  5 

146.  7 

60  38.  9 

146.  0 

10 

1  00 

57  43-  I 

152-9 

58  40-  I 

152-3 

59  36-  8 

151-7 

60  33.  4 

151-0 

61  29.8 

150-3 

1 

00 

0  50 

58  23.  9 

157- I 

59  21.  7 

156.6 

60  19.  3 

156.  I 

61  16.  7 

155-5 

62  14.  2 

154-9 

0 

50 

40 

58  57-  8 

161.  5 

59  56-  3 

161.  I 

60  54.  7 

160.  7 

61  53-  I 

160.  2 

62  51.3 

159-7 

40 

30 

59  24-  7 

166.  0 

60  23.  9 

165-7 

61  23. 0 

165.  4 

62  22.  0 

165.0 

63  21.  I 

164.  6 

30 

20 

59  44-  2 

170.  6 

60  43.  8 

170.  4 

61  43-  4 

170.  2 

62  43-  0 

170.  0 

63  42-  5 

169.7 

20 

10 

59  56-  0 

175-  3 

60  56.  0 

175-  2 

61  55-9 

175- I 

62  55-7 

175-0 

63  55-7 

174.9 

10 

0  00 

60  0.  0 

180.  0 

61  0.  0 

180.  0 

62  0. 0 

180.  0 

63  0.  0 

180.  0 

64  0.  0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  decUnation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    00 

0  00.  0 

90.  0 

6    00 

5    50 

I  36.4 

91.9 

0  50.4 

92-5 

0  04.4 

93-2 

5    50 

40 

3  12.7 

93-8 

2  26.  7 

94.5 

I  40.  6 

95-1 

0  54-5 

95-8 

0  08.  5 

96.4 

40 

30 

4  48.8 

95-7 

4  02.  6 

96.4 

3  16.4 

97.0 

2  30.2 

97-7 

I  44.0 

98.3 

30 

30 

6  24.5 

97-7 

5  38.2 

98.3 

4  51-9 

99.0 

4  05.6 

99.6 

3  19.2 

100.  2 

20 

10 

7  59-8 

99.6 

7  13-4 

100.  2 

6  26.9 

100.  9 

5  40-4 

101.5 

4  53-8 

102,  I 

10 

5    00 

9  34.7 

loi.  6 

8  48.1 

102.  2 

8  01.3 

102.9 

7  14-5 

103-5 

6  27.7 

104.  I 

5    00 

4    50 

II  08. 7 

103.6 

10  21.  9 

104.  2 

9  34-8 

104.9 

847.8 

105- 5 

8  00.8 

106.  I 

4    50 

40 

12  42. 0 

105.  6 

II  54.8 

106.  2 

II  07.  6 

106.  9 

10  20.  3 

107- 5 

9  32.9 

108.  I 

40 

30 

14  14-  4 

107.  6 

13  26.  9 

108.2 

12  39.4 

108.  9 

II  51-7 

109.5 

II  03.9 

no.  I 

30 

20 

IS  45-  8 

109.7 

14  58.  0 

no.  3 

14  10.  I 

no.  9 

13  22.  I 

in. 5 

12  34.0 

112.  I 

20 

10 

17  16.  0 

III. 8 

16  27.8 

112.  4 

15  39-4 

113.  0 

14  51.  I 

113.  6 

14  02.  6 

114.  2 

10 

4    00 

18  44. 9 

113-9 

17  56-3 

"4-5 

17  07.6 

115.  I 

16  18.  7 

IIS- 7 

15  29.8 

116.  3 

4    00 

3    50 

20  12.  2 

116.  0 

19  23.  2 

116.  6 

18  34.  I 

117.  2 

17  44.8 

117. 8 

16  55.4 

118.  4 

3    50 

40 

21  38.  I 

118.  2 

20  48.  6 

118.  8 

19  58.  9 

119.  4 

19  09.  2 

120.  0 

18  19.3 

120.  6 

40 

30 

23  02.  I 

120.  4 

22  12. 2 

121.  0 

21  21.  9 

121.  6 

20  31.8 

122.  2 

19  41.  3 

122.8 

30 

20 

24  24.  3 

122.  7 

23  33-  8 

123-3 

22  43.  I 

123.9 

21  52.3    124.5 

21  01.  4 

125- I 

20 

10 

25  44-3 

125.  I 

24  53-  2 

125.6 

24  02.  0 

126.  2 

23  10.  7    126.  8 

22  19.  I 

127.4 

10 

3    00 

27  02. 0 

127.5 

26  10.  4 

128.0 

25  18.6 

128.6 

24  26.  6    129.  I 

23  34.  6 

129.7 

3    00 

2    50 

28  17.3 

129.9 

27  25.0 

130.4 

26  32.  6 

131.  0 

25  40.1  ,131.5 

24  47.  5 

132.  I 

2    50 

40 

29  30-  0 

132.4 

28  37.  I 

132.9 

27  44-  I 

133-5 

26  51.0 

134-0 

25  57.7 

134-5 

40 

30 

30  39-  6 

135-0 

29  46.  I 

135-5 

28  52-5 

136.0 

27  58.9 

136.  s 

27  05.0 

137-0 

30 

20 

31  46.4 

137-6 

30  52-  3 

138.  I 

29  58.  0 

138.6 

29  03.  7 

139- 1 

28  09.  2 

139- 5 

20 

10 

32  49-  7 

140.3 

31  54-9 

140.7 

31  00.  I 

141.  2 

30  05.  I 

141-7 

29  10.  0 

142. 1 

10 

2    00 

33  49- 6 

143- 0 

32  54-2 

143-4 

31  58.  7 

143-9 

31  03.2 

144-4 

30  07.  5 

144.8 

2    00 

1    50 

34  45-  6 

145-8 

33  49- 7 

146.  2 

32  53-6 

146.7 

31  57.5 

147. 1 

31  01.  2 

147.  5 

1    50 

40 

35  37-9 

148.7 

34  41-3 

149.  I 

33  44-7 

149.5 

32  47.9 

149.9 

31  51.  I 

150.3 

40 

30 

36  25.8 

151.  6 

35  28.8 

152.  0 

34  31-5 

152.4 

33  34-  2 

152.7 

32  36.  8 

153. 1 

30 

20 

37  09-  5 

154.6 

36  II.  8 

154-9 

35  14-  I 

155-3 

34  16.3 

155.6 

33  18.4 

155-9 

20 

10 

37  48.  5 

157-6 

36  50-  4 

157-9 

35  52.  I 

158.2 

34  53.  9 

158.5 

33  55- 5 

158.8 

10 

1    00 

38  22.8 

160.  7 

37  24.  2 

161.  0 

36  25.  5 

161.  2 

35  26.  8 

161.  5 

34  28.  I 

161.  8 

1    00 

0    50 

38  52-  2 

163.8 

37  53-  I 

164.  I 

36  54-  0 

164.3 

35  55.0 

164.  5 

34  55.  8 

164.8 

0    50 

40 

39  16.4 

167.  0 

38  17-0 

167.  2 

37  17-6 

167.4 

36  18.  2 

167.6 

35  18.8 

167.8 

40 

30 

39  35-4 

170.  2 

38  35-8 

170.4 

37  36.  I 

170.5 

36  36.  4 

170.  7 

35  36.7 

170.8 

30 

20 

39  49-  0 

173-5 

38  49-  2 

173.6 

37  49-  4 

173.7 

36  49.  5 

173.8 

35  49.  7 

173-8 

20 

10 

39  57-3 

176.7 

38  57-3 

176.8 

37  57-4 

176.8 

36  57.4 

176.9 

35  57-4 

176.9 

10 

0    00 

40    0.  0 

180.  0 

39     0.0 

180.  0 

38     0.  0 

180.  0 

37     0.0 

180.  0 

36    0.  0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  Eas  ; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0              / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5    30 
20 
10 

o  57.8 
2  32.8 
0  07.  2 

98.9 
100.  9 
102.  8 

0  II.  6 

1  46.3 
3  20.6 

99-6 

lOI.  5 

103-4 

0  59-9 
2  33-8 

102.  2 
104.  I 

0  13-4 

1  47-  I 

102.8 

104.7 

I  00.  4 

105.3 

5    30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

5  40.8 
7  13.6 

845-5 

10  16.  2 

11  45.8 
13  13-9 

104.  8 
106.  7 
108.7 
no.  7 
112.  7 
114.  8 

4  53.9 

6  26.4 

7  57-9 
9  28.4 

10  57-  5 
12  25.3 

105.4 
107.3 
109.3 
III. 3 
113- 4 
115-4 

4  07.0 

5  39-1 

7  10.3 

8  40.3 
10  09.  2 
"  36.  5 

106.0 
107.9 
109.9 
III.  9 
114.  0 
116.  0 

3  20.0 

4  51.9 

6  22.  7 

7  52-3 
9  20.  8 

10  47.  8 

106.  6 
108.5 
no.  5 
112.  5 

114.5 
116.  6 

2  33- 0 

4  04.  6 

5  35-1 

7  04.3 

8  32.4 

9  58-9 

107.  2 
109.  2 
III.  2 
113. 1 
115. 1 
117.  2 

5    00 
4    50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

14  40.  8 

16  05.  9 

17  29.3 

18  50.  9 

20  10.  4 

21  27.  6 

116.  9 
119.  0 
121.  2 

123.4 
125.  6 
127.9 

13  51-6 

15  16.4 

16  39.2 

18  00.  3 

19  19.  2 

20  35-9 

"7-5 
119.  6 
121.  8 
124.  0 
126.  2 
128.5 

13  02.  4 

14  26.  6 

15  49-  I 

17  09.  6 

18  28.0 

19  44.  I 

118.  I 
120.  2 
122.3 

124.5 
126.  7 
129.0 

12  13.  I 

13  37-0 

14  58.  8 

16  18.  8 

17  36.  6 

18  52.  2 

118.  7 
120.8 
122.  9 
125.  I 
127.3 
129.5 

11  23.8 

12  47.  I 

14  08.  5 

15  27.9 

16  45.  2 
18  00.  2 

119.  2 
121. 3 

123- 5 
125.6 
127.8 
130.0 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

22  42.  4 

23  54-  8 

25  04-  4 

26  II.  I 

27  14.  7 

28  14.  9 

130.  2 

132.6 

135-0 

137-5 
140.  0 

142.6 

21  50.2 

23  02.  0 

24  10.  9 

25  17-0 

26  20.  0 

27  19-7 

130.8 
133- I 
135-5 
138.0 
140.  5 
143- 0 

20  57.8 

22  08.  9 

23  17-3 

24  22.  8 

25  25-3 

26  24.3 

^3^-3 
133-6 
136.0 

138.4 
140.9 

143-4 

20  05.  3 

21  16.0 

22  23.  7 

23  28.  6 

24  30.  5 

25  28.  9 

131.8 

134.  I 

136.5 
138.9 

141.4 
143-9 

19  12.  8 

20  22.  8 

21  30.  0 

22  34-  4 

23  35-6 

24  33-  5 

132.3 
134.6 

137-0 

139-4 
141.  8 

144-3 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

29  II.  7 

30  04.  8 

30  54.  2 

31  39-4 

32  20.  5 

32  57-2 

145.2 
147.9 
150.6 

153-4 
156.2 

159- I 

28  15.9 

29  08.  5 

29  57.2 

30  42.  0 

31  22.5 
31  58-8 

145-6 

148.3 
151. 0 
153-7 
156.5 
159-3 

27  20.  0 

28  12.0 

29  00.  2 

29  44-5 

30  24.  5 

31  00.4 

146.0 

148.7 
151-4 
154.  I 
156.8 
159.6 

26  24.0 

27  15-5 

28  03.  I 

28  46.  8 

29  26.  5 

30  01.  8 

146.5 
149.  I 

151- 7 
154-4 
157- I 
159-9 

25  28.  0 

26  18.8 

27  06.  0 

27  49-3 

28  28.4 

29  03.  3 

146.9 
149.4 
152.0 
154.7 
157-4 
160. 1 

2    00 
1    50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

33  29-3 

33  56.  8 

34  19-  3 
34  37-  I 
34  49-  8 
34  57-  5 

162.  0 
164.9 
167.9 
170.9 

173-9 
176.9 

32  30-  5 

32  57-6 

33  19-9 
33  37-4 
33  50-0 
33  57-6 

162.  2 
165.  I 
168.  I 
171.  0 
174.0 
177.0 

31  31-6 

31  58.4 

32  20.  4 

32  37-7 
32  50.  I 
32  57-5 

162.5 

165.3 
168.2 
171.  I 
174.  I 
177.0 

30  32.7 

30  59-  2 

31  20.9 

31  38-0 
31  50-2 
31  57-6 

162.  7 

165.5 
168.4 

171-3 
174.2 

177.  I 

29  33-  8 

30  00.  0 

30  21.4 
30  38.  2 

30  50.  3 
30  57-6 

162.9 

165.7 
168.6 

171-4 

174-3 
177.  I 

1    00 
0    50 
40 
30 
20 
10 

0    00 

35     o-o 

180.  0 

34     0.0 

180.  0 

33     0.0 

180.  0 

32     0. 0 

180.  0 

31     0.0 

180.0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


5i6     LATITUDE  50°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE. 


15" 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0             / 

0 

0       / 

0 

0       / 

0 

0              / 

0 

0       / 

0 

h.  m. 

4    40 
30 
20 
10 

o  48.  4 

2  15-3 

3  40.7 

5  04- 4 

■ 

114.  8 
116.  7 
118.  7 

130.  7 

0  00.  6 

1  27.  0 

2  51.9 
4  15-1 

115- 4 

117.  4 

119- 3 
121.  2 

0  38.8 

2  03.  I 

3  26.0 

117-9 
119.  9 

121.  8 

• 

1  14-4 

2  36.7 

120.  4 
122.  4 

0  25.6 

1  47-3 

121.  0 
M3.0 

4    40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

6  26.  5 

7  46.7 
9  050 

10  21.  I 

11  35-2 

12  46.8 

122.  7 
124.  7 
126.  7 
128.8 
130.9 

133- I 

5  36.8 
656.4 

8  14.3 

9  29.8 

10  43-  3 

11  54-3 

123.2 
125.2 

127-3 
129.4 

131- 5 
133-6 

4  47-0 

6  06.  I 

7  23.4 

8  38.4 

9  51-3 
II  01.  8 

123-8 
125.8 
127.8 
129.9 
132.0 
134-  I 

3  57-2 

5  15-8 

6  32-5 

7  47-  I 

8  59-3 
10  09.  I 

124.4 
126.  4 
128.4 
130.4 

132-5 
134-6 

3  07-4 

4  25.4 

5  41.5 

6  55-6 

8  07.  2 

9  16.  6 

124.9 
126.  9 
128.9 
130.9 
133-0 
135- I 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

13  55-9 

15  02.  4 

16  06.  2 

17  07.0 

18  04..  7 
18  59-  3 

135-3 

137-5 

139-7 
142.  0 

144.4 

146.7 

13  02.9 

14  08.  8 

15  12.  0 

16  12.3 

17  09.4 

18  03.  5 

135-8 
138.0 
140.  2 
142.  5 
144.8 
147.  I 

12  09.  8 

13  IS-  I 

14  17-  7 

15  17-4 

16  14.  0 

17  07.6 

136.2 

138.4 
140.  6 
142.9 
145-  2 
147-5 

11  16.  7 

12  21.3 

13  23.4 

14  22.  5 

15  18.6 

16  II.  5 

136.7 
138.9 
141.  I 

143-3 
145-6 
147.9 

10  23.4 

11  27.7 

12  29.  I 

13  27- 6 

14  23.  I 

15  15-4 

137-2 
139-3 
141.5 
143-7 
146.  0 
148.2 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

19  50-  6 

20  38.  3 

21  22.  5 

22  02.  8 

22  39.3 

23  II. 8 

149.  I 

151- 5 
154.0 

156.5 
159.0 
161.  6 

18  54.  2 

19  41.4 

20  25.  I 

21  05.  0 

21  41.  0 

22  13.  I 

149-5 
151- 9 
154-3 
156.8 

159-3 
161.  8 

17  57-7 

18  44-  5 

19  27.  6 

20  06.  9 

20  42.  7 

21  14.4 

149.8 

152.  2 

154.6 

157- I 

159.5 
162.  0 

17  01.  2 

17  47-3 

18  30.  I 

19  09.  I 

19  44-  3 

20  15.7 

150.2 

152-5 
154-  9 

157-3 
159.8 
162.3 

16  04.  6 

16  50-3 

17  32.6 

18  II.  2 

18  46.  0 

19  17.0 

150-5 
152- 9 
155- 2 
157-6 
160.  0 
162.  5 

2    00 
1    50 
40 
30 
20 
10 

1     00 
0     50 
40 
30 
20 
10 

23  40.  2 

24  04.  4 
24  24.  4 
24  39.  8 
24  51.  I 
24  57.6 

164.  2 
166.8 
169.4 
172.  0 

174-7 
177-3 

22  41.  2 

23  05-  I 
23  24.9 
23  40.  I 
23  51-2 
23  57-8 

164.4 
166.  9 
169.5 
172.  I 
174.8 
177-4 

21  42.  I 

22  05.9 
22  25.3 
22  40.  4 
22  51.3 
22  57.9 

164.  6 
167.  I 
169.7 
172.  2 
174.8 
177-4 

20  43.  I 

21  06.  4 
21  25.7 
21  40.  6 
21  51-4 
21  57-8 

164.8 

167-3 
169.8 

172-3 
174.9 
177-4 

19  44.0 

20  07.  0 
20  26.  0 
20  40.  8 
20  51.4 
20  57.8 

164.9 
167.4 
169.9 
172.4 

174.5 
177-5 

1    00 
0    50 
40 
30 
20 
10 

0    00 

25     0. 0 

180.  0 

24     0. 0 

180.  0 

23     0.0 

180.  0 

22     0. 0 

180.  0 

21     0.0    180.0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  in. 


4    10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1    00 

0    50 

40 

30 

20 

io 


0    00 


20^ 


Alt. 


o  / 


Az. 


o  58-1 


17- 
35- 
50- 
04. 

15- 


8  23. 


9  30-  2 

10  33.  8 

11  34-  7 

12  32.  7 

13  27- 6 

14  19-  5 

15  08.  o 

15  53-3 

16  35- o 

17  13.2 

17  47-  6 

18  18.  2 

18  44.9 

19  07-  7 
19  26.  4 
19  41.  2 

19  51- S 
19  57-  8 


123-5 


20     O.  o 


25- 

27. 
29. 

31- 

33- 
35- 


21= 


Alt. 


37-6 

39-7 
41.9 
44.  I 

46.3 
48.6 

50-9 

53-2 

55-5 

57-9 
60.  3 

62.  7 

65- I 

67-5 
70.  o 

72.5 
75- o 
77-5 


180.  o 


0  08.8 

1  27.7 

2  44. 7 

3  39-7 

5  12-5 

6  23.0 

7  31-2 

8  36.9 

9  39-9 

10  40.  3 

11  37-7 

12  32.  I 

13  23-  4 

14  II.  4 

14  56-  2 

15  37-5 

16  15.2 

16  49.  2 

17  19-4 

17  45-8 

18  08.  4 
18  26.  8 
18  41.3 
18  51.6 
18  57-9 


Az. 


124.  I 

126.  o 
127.9 
129.9 

131-9 
134.0 
136.0 

138.0 
140.  2 
142.4 

144-  5 
146.7 
149.0 

151.2 

153-5 
155-8 
158.  I 
160.5 
162.  9 

165-3 
167.7 
170.  2 
172.  6 

175-  I 
177-5 


19  o.  o 


22° 


Alt. 


37-9 
54-4 
08.  7 
21.  I 
31.0 
38.6 


Az. 


180.  o 


7  43-6 

8  46.  I 

9  45-8 

10  42.  7 

11  36-  5 

12  27.3 

13  14-9 

13  59-2 

14  39-  9 

15  17.2 

15  50-8 

16  20.  7 

16  46.  8 

17  09.  I 
17  27.3 
17  41.6 
17  51-8 
17  58.0 


18  o.  o 


23° 


26.6 

28.5 

30-5 
32-  5 
34-5 
36.5 


38.6 
40.  7 
42.8 

44-9 
47-1 
49-3 

51-6 

53-8 
56.1 
58-4 
60.8 
63.  I 

65-5 

67-9 

70-3 
72.7 

75-  I 
77.6 


Alt. 


180.  o 


1  03.9 

2  17.8 

3  29.4 

4  38.8 

5  45-8 


6  50.  2 

7  52.2 

8  51-3 

9  47-7 

10  40.  9 

11  31.2 


12  18. 

13  02. 

13  42. 

14  19. 

14  52- 

15  22. 


15  47-7 

16  09.  7 

16  27.  7 
16  41.8 
16  51.9 
16  58.0 


Az. 


17  o.  o 


129.  I 
131.  o 

133-0 
135-0 
137-0 

139-0 

141.  I 

143-  2 
145-3 
147-5 
149-7 

151-9 

154-  I 
156.4 

158.7 

161.  o 

163.3 

165.7 
168.0 
170.4 
172.8 
175-2 
177.6 


24= 


Alt. 


180.  o 


0  13.6 

1  26.8 

2  37.8 

3  46.7 

4  53-  I 


56.9 
58.  2 

56.8 
5 


8  52 

9  45' 
10  35' 


Az. 


11  21.  6 

12  04.  8 

12  44.  7 

13  21.  2 

13  54.0 

14  23.  2 

14  48.  6 

15  10.3 
15  28.  I 
15  42.  I 

IS  52.0 

15  58.  o 


16  o.  o 


129.  6 

131- 5 
133-5 
135-5 
137-5 

139-  5 
141.  6 

143-7 
145-8 

147-9 
150.0 

152.  2 
154.4 

156.7 
159.0 
161.  2 

163-5 

165.9 
168.2 

170.5 
172.9 

175.2 
177.6 


180.  o 


Hour 
Angle. 


h.  m. 


4    10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  thestar  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


5i8  LATITUDE  61°.     DECLINATION  SAME  NAME  AS  LATITUDE- 


Hour 
Angle. 


h.  m. 


6    10 

6  00 
5  50 
40 
30 
SO 
10 


5 
4 


00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


2 
1 


1 

0 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


0    00 


Alt. 


o  / 


0  oo.  o 

1  34-4 

3  o8.6 

4  42.7 

6  16.  4 

7  49-7 

9  22.  4 

10  54-  5 

12  25.  8 

13  56-  I 

15  25-5 

16  S3.  6 


Az. 


18  20, 

19  45- 

21  09. 

22  31. 

23  51- 
25  09. 


26  25.  4 

27  38-  6 

28  49.  3 

29  57-  I 

31  01.  9 

32  03.4 

33  oi-  5 

33  55-9 

34  46.  S 

35  32- 9 

36  15-2 

36  S3-0 

37  26.  I 

37  54-  5 

38  18.  o 

38  36.  3 
38  49.  4 

38  57-  4 


Alt. 


39     00 


90.  o 
91.9 

93-9 
95-8 
97.8 
99.8 

01.8 
03.8 
05.8 
07.8 
09.9 
12.  o 

14.  2 
16.  4 
18.6 
20.8 
23.  I 

25-5 

27.9 

30-3 
32.8 

35-4 
38.0 
40.7 

43-4 
46.  2 
49.  I 
52.  o 

54-9 
57-9 

61.  o 
64.  I 
67.  2 
70.4 
73-6 
76.8 


o  / 


46.7 

21.  I 

55-3 
29.4 

03-3 


180.  o 


8  36.8 

10  09.  7 

11  42.  o 

13  13-  5 

14  44.  I 

16  13.8 

17  42.  2 

19  09.  5 

20  35.2 

21  49.  5 

23  22.  o 

24  42.  6 

26  01.  I 

27  17.4 

28  31.  2 

29  42.4 

30  50-  9 

31  56.3 

32  58.3 

33  57'  I 

34  52-  2 

35  43-  3 

36  30.  2 

37  13'  I 

37  SI- 2 

38  24.  8 

38  53-  6 

39  17-3 
39  35-9 
39  49-  3 
39  57-  2 


Az. 


40     o.  o 


89.4 
91- 3 

93-3 
95-2 
97.2 
99.  I 


lOI. 

103. 
105. 
107. 
109. 
III. 


2° 


Alt. 


113.  6 
115-8 
118.  o 
120.  2 
122.  5 
124.9 

127-3 
129.  8 

132-3 
134-9 
137-5 
140.  2 

142.  9 
145-8 
148.7 
151.  6 
154.6 
157-6 

160.  7 
163.9 
167.  I 
170-3 
173-5 
176.7 


180.  o 


o       / 


I  33-3 

3  07-7 

4  42.  o 

6  16.  2 

7  50-  I 
9  23-7 

10  56.9 
12  29.  4 

14  01.  I 

15  32-0 

17  02.  I 

18  30.  8 


19  58-  5    II 
21  24.  6    II 


Az. 


88.8 
90.7 
92.  6 

94-5 
96.5 
98.5 

100.  5 
102.  5 
104.  6 
106.  6 
108.  7 
no.  8 


3° 


Alt. 


22  49.3    117.  4 
24  12.  3    119.  6 


25  33-4 

26  52.4 


28  09.  2 

29  23.  7 

30  35 

31  44 

32  50 

33  53 


34  52-  5 

35  48.  2 

36  39-  9 

37  27.  5 

38  10.  8 

38  49-  6 

39  23-  5 

39  52-6 

40  16.  7 
40  35-  6 
40  49.  I 
40  57-  2 


3-0 
5-2 


121.  9 
124-3 

126.  7 
129.  2 

131- 7 
134-3 
137-0 
139-7 

142.5 
145-3 
148.  2 

151-  2 
154-  2 
157-3 

160.  4 
163.  6 
166.  9 
170.  I 
173-4 
167-7 


41  o.  o 


180.  o 


o  45-7 

2  19-9 

3  54-3 
5  28.7 

7  02.  9 

8  36.9 

10  10.  8 

11  44.  o 

13  16.  6 

14  48.  7 

16  19.  8 

17  50.  2 

19  19.  2 

20  47-  3 

22  13.9 

23  39-  o 

25  02.4 

26  24.  I 

27  43-6 

29  00.  9 

30  16.  o 

31  28.4 

32  38-0 

33  44-  6 

34  48-  o 

35  47-9 

36  44.  2 

37  36.  5 

38  24.  7 

39  08.  5 

39  47-  8 

40  22.  2 

40  51-8 

41  16.  I 

41  35-2 
41  49.  o 
41  57-2 


Az. 


86.2 


88.  I 

I 
o 


90. 
92. 

93- 
95- 
97- 


42  o.  o 


99-9 

lOI.  9 

103.9 
106.  o 

108. 1 

no.  2 

112.  3 
114-  5 
116.  7 
119.  o 
121.  3 

123-7 

126.  2 
128.  7 
131.  2 
133-8 
136-5 
139-2 

142.  o 

144.9 

147-8 
150.8 

153-9 
157-0 

160.  2 
163.4 
166.  7 
170.  o 

173- 3 
176.  6 


Alt. 


I  32-2 


06.  5 
40.8 
15.2 

49-  6 
23.6 


180.  o 


10  57-  5 

12  30.  9 

14  03.  8 

15  36.  I 

17  07.4 

18  38.  I 

20  07.  6 

21  35-9 

23  02.  9 

24  28.  5 

25  52-  5 

27  14.  6 

28  34.  7 

29  52.  6 

31  08.  I 

32  21.  I 

33  31-3 

34  38-  6 

35  42.6 

36  43-  2 

37  40.  I 

38  32-9 

39  21.8 

40  06.  I 

40  45-  8 

41  20.  8 

41  50.  8 

42  15.4 
42  34.8 
42  48.8 
42  57-  2 


Az. 


85-5 


87 
89 

91 
93 
95 
97 

99 

lOI 

103 

105 
107 

109 

III 

113 
116 
118, 
120, 

123 

125 
128 

130. 
133 
135 
138 

141 

144. 

147 
150, 

153 
156 

159 
163 

166 

169 

173 
176 


43 


o.  o 


180.  o 


Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3 
2 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settinR  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabidated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

,0 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

0 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    40 

0  46.  9 

76.6 

6    40 

30 

0  45.4 

79.8 

I  32.2 

79.2 

2   19.  I 

78.5 

30 

30 

0  45- 0 

83.0 

I  31-8 

82.3 

2  18.5 

81.7 

3  05.2 

81.  I 

3  51.9 

80.5 

30 

10 

2  18.9 

84.9 

3  05-5 

84.2 

3  52.1 

83.6 

438.7 

83.0 

5  24.7 

82.4 

10 

6    00 

3  53- 0 

86.8 

4  39-6 

86.2 

5  26.1 

85.6 

6  12.  6 

85.0 

6  59.0 

84.3 

6    00 

5    50 

5  27-4 

88.8 

6  13.9 

88.1 

7  00.  4 

87.5 

7  46.8 

86.9 

8  33-0 

86.2 

5    50 

40 

7  01.8 

90.7 

7  48.3 

90.  I 

834.7 

89.5 

9  21.  0 

88.8 

10  07.  4 

88.2 

40 

30 

8  36.2 

92.  6 

9  22.  6 

92.  0 

10  09. 1 

91.4 

10  55.5 

90.7 

II  41.7 

90.  I 

30 

30 

10  10.3 

94.6 

10  56.  9 

94.0 

II  43-4 

93-4 

12  29.  8 

92.7 

13  16.  I 

92.  I 

30 

10 

II  44.3 

96.6 

12  30.9 

96.  0 

13  17.3 

95-3 

14  04.  0 

94-7 

14  50.4 

94.0 

10 

5    00 

13  17.8 

98.6 

14  04.  6 

98.0 

14  51.3 

97-3 

15  37-9 

96.7 

16  24.  4 

96.0 

5    00 

4    50 

14  50-  9 

100.  6 

15  37.8 

100.  0 

16  24.  7 

99-3 

17  II.  5 

98.7 

17  58.0 

98.0 

1    50 

40 

16  23.3 

102.  7 

17  10.5 

102.  0 

17  57.6 

lOI.  4 

18  44.  5 

100.  7 

19  31-3 

100.  0 

40 

30 

17  55-  I 

104.  7 

18  42.  4 

104.  0 

19  29.  8 

103.4 

20  17.  0 

102.  7 

21  03.9 

102.  I 

30 

30 

19  26.  0 

106.8 

20  13.  7 

106.  I 

21  01.  2 

105-5 

21  48.6 

104.  8 

22  35-9 

104.  2 

30 

10 

20  55.8 

108.9 

21  43.8 

108.2 

22  31.7 

107.  6 

23  19.4 

106.  9 

24  06.  8 

106.3 

10 

4    00 

22  24.  6 

III.  I 

23  12.  9 

no.  4 

24  01.  I 

109.  8 

24  49.  I 

109.  I 

25  37- 0 

108.5 

4    00 

3    50 

23  51-9 

113- 3 

24  40.  7 

112.  6 

25  29.3 

112.  0 

26  17.8 

111.3 

27  06.  0 

no.  7 

3    50 

40 

25  17-9 

115- 5 

26  07.  I 

114.9 

26  56.  I 

114.  2 

27  44.9 

113.6 

28  33.  6 

112.  9 

40 

30 

26  42.  2 

117.  8 

27  31.9 

117.  2 

28  21.  4 

116.  5 

29  10.  7 

115.9 

29  59.8 

115-2 

30 

30 

28  04.  9 

120.  I 

28  55.  0 

"9-5 

29  45-  0 

118.  9 

30  34.  7 

118.  2 

31  24-3 

117.  6 

30 

10 

29  25-5 

122.5 

30  16.  2 

121.  9 

31  06.  7 

121.  3 

31  57- 0 

120.  6 

32  47.2 

120.  0 

10 

3    00 

30  44.0 

125.  0 

31  35-2 

124.4 

32  26.  2 

123-7 

33  17- I 

123.  I 

34  07.  9 

122.  5 

3    00 

3    50 

32  00.  I 

127.5 

32  51-9 

126.  9 

33  43.  6 

126.3 

34  35-  I 

125.7 

35  26.3 

125.0 

3    50 

40 

33  13-  7 

130.  I 

34  06.  2 

129.5 

34  58.4 

128.9 

35  50.  5 

128.3 

36  42.  4 

127.7 

40 

30 

34  24.  6 

132-7 

35  17.6 

132.  I 

36  10.  5 

131.  6 

37  03.3 

131-0 

37  55-8 

130.4 

30 

30 

35  32-4 

135-4 

36  26.  2 

134.8 

37  19-  7 

134-3 

38  13-0 

133.7 

39  06.  2 

133- 1 

30 

10 

36  37-1 

138.2 

37  31-4 

137.6 

3825.6 

137.  I 

39  19-  7 

136.6 

40  13-  5 

136.0 

10 

3    00 

37  38.3 

141.  0 

38  33-  3 

140.5 

39  28.  I 

140.  0 

40  22.  8 

139.5 

41  17.4 

138.9 

3    00 

1    50 

3835-8 

144.0 

39  3^-3 

143-5 

40  26.  9 

143.0 

41  22.3 

142.5 

42  17.5 

142.  0 

1    50 

40 

39  29.3 

147.0 

40  25.  5 

146.5 

41  21.7 

146.  I 

42  17.8 

145.6 

43  13-7 

145. 1 

40 

30 

40  18.  7 

150.0 

41  15-5 

149.6 

42  12.4 

149.2 

43  09.1 

148.7 

44  05.5 

148.3 

30 

30 

41  03.6 

153- I 

42  01.  I 

152.8 

42  58.5 

152-4 

43  55-8 

151- 9 

44  53-0 

151.5 

30 

10 

41  43-9 

156.3 

42  41.  9 

156.  0 

43  39-  8 

155-6 

44  37-8 

155-3 

45  35-  5 

154.9 

10 

1    00 

42   19-3 

159.6 

43  17-8 

159.3 

44  16.3 

159-0 

45  14-6 

158-7 

46  13.0 

158.3 

1    00 

0    50 

42  49.  7 

162.  9 

43  48.  6 

162.  6 

44  47.5 

i6'2.4 

45  46.  4 

162.  I 

46  45.  I 

161.  8 

0    50 

40 

43  14-  7 

166.3 

44  14.  I 

166.  I 

45  13-3 

165.8 

46  12.  6 

165.6 

47  II.  8 

165.4 

40 

30 

43  34-  5 

169.7 

44  34- 0 

169.5 

45  33-  7 

169.3 

46  33-  3 

169.  2 

47  32.8 

169.  0 

30 

30 

43  48.  6 

173- I 

44  48-4 

173.0 

45  48.  2 

172.9 

46  48.  0 

172.8 

47  47.  8 

172.  6 

30 

10 

43  57-  I 

176.5 

44  57-1 

176.5 

45  57- 0 

176.  4 

46  57.0 

176.4 

47  57.0 

176.3 

10 

0    00 

44     0.0 

180.  0 

45     0.0 

180.  0 

46     0. 0 

180.  0 

47     0.0 

180.  0 

48     0. 0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  SODth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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11° 

12° 

13° 

14° 
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Angle. 
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Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

7    10 

0  15.  I 

67.7 

7    10 

7    00 

0  07.  8 

70-9 

0  55-4 

70.3 

I  43.0 

69.7 

7    00 

6    50 

0   02.  6 

74.0 

0  50.  I 

73-4 

I  37-4 

72.8 

2  24.8 

72.  2 

3  12.  I 

71.6 

6    50 

40 

I  34- o 

76.0 

2  21.  I 

75-4 

3  08.1 

74-7 

3  55- 0 

74-1 

4  42.1 

73-5 

40 

30 

3  05-9 

77-9 

3  52-7 

77-3 

4  39-5 

76.7 

5  26.4 

76.  0 

6  13-  I 

75-4 

30 

20 

438.6 

79-8 

S  25-2 

79.2 

6  II.  7 

78.6 

658.3 

77-9 

7  44-8 

77-3 

20 

10 

6  18.6 

81.7 

6  58.1 

81. 1 

7  44.6 

80.  s 

8  31-0 

79.8 

9  17.3 

79.2 

10 

6    00 

7  45-4 

83.7 

831.7 

83.0 

9  17-9 

82.4 

10  04. 1 

81.8 

10  50.  2 

Si.  I 

6    00 

5    50 

9  19- 3 

85.6 

10  05.  6 

84.9 

10  51.6 

84-3 

II  37-8 

83-7 

12  23.8 

83.0 

5    50 

40 

10  53.6 

87-5 

II  39-8 

86.9 

12  25.8 

86.2 

13  II- 8 

85.6 

13  57-6 

84.9 

40 

30 

12  27.8 

89.4 

13  13-9 

88.8 

14  00.  0 

88.1 

14  46.  0 

87.  S 

15  31-7 

86.8 

30 

20 

14  02.3 

91.4 

14  48. 4 

90.7 

15  34-4 

90. 1 

16  20.  3 

89.4 

17  06.  I 

88.7 

20 

10 

15  36.  6 

93-3 

16  22.8 

92.7 

17  08.8 

92.  0 

17  54-8 

91.3 

18  40.  4 

90.  6 

10 

5    00 

17  10.7 

95-3 

17  57- 0 

94.7 

18  43-  0 

94.0 

19  29.  0 

93-3 

20  14.  8 

92.  6 

5    00 

4    50 

18  44-5 

97-3 

19  30.  9 

96.7 

20  17.  I 

96.  0 

21  03. I 

95-3 

21  49.  0 

94-6 

4    50 

40 

20  17.9 

99-4 

21  04.  5 

98.7 

21  50.  8 

98.0 

22  36.  9 

97-3 

23  22.9 

96.6 

40 

30 

21  so.  8 

lOI.  4 

22  37.4 

100.  7 

23  24.  0 

100.  0 

24  10.3 

99-3 

24  56-  4 

98.6 

30 

SO 

23  23.0 

103- S 

24  09.  9 

102.8 

24  56.6 

102. 1 

25  43-  2 

lOI.  4 

26  29.  5 

100.  7 

20 

10 

24  54.  2 

105.6 

25  41-5 

104.9 

26  28.  5 

104.  2 

27  15-3 

103- S 

28  01.  9 

102.8 

10 

4    00 

26  24.  7 

107.8 

27  12.3 

107.  I 

27  59-6 

106.  4 

28  46.  7 

105.7 

29  33-6 

105.0 

4    00 

3    50 

27  54.  I 

no.  0 

28  41.  9 

109-3 

29  29.  6 

108.6 

30  17- I 

107.9 

31  04.3 

107.  2 

3    50 

40 

29  22. 1 

112.  2 

30  10.4 

III.  6 

30  58-  5 

no.  9 

31  46.3 

no.  2 

32  33-9 

109.4 

40 

30 

30  48.  7 

114-  5 

31  37-4 

113- 9 

32  26.  0 

113.  2 

33  04.3 

112.  5 

34  02.3 

III.  7 

30 

20 

32  13-8 

116.  9 

33  03-  I 

116.  2 

33  52-0 

"5- 5 

34  40.  8 

114.  8 

35  29.3 

114.  I 

20 

10 

32  37- 0 

119- 3 

34  26.  8 

118.  7 

35  i6-3 

118.  0 

36  05.  6 

117- 3 

36  54-  5 

116.  6 

10 

3    00 

34  58.4 

121.  8 

35  48.  7 

121.  2 

36  3&-  7 

120.5 

37  28.  5 

119.  8 

38  18.  I 

119.  I 

3    00 

Z    50 

36  17.4 

124.4 

37  08.  3 

123-7 

37  58.9 

123.  0 

38  49.  4 

122.  4 

39  39-  6 

121.  7 

2    50 

40 

37  34.  I 

127.  0 

38  25.6 

126.  4 

39  i6.  9 

125-7 

40  07.  9 

125.  0 

40  58.  7 

124-3 

40 

30 

38  48.  I 

129.7 

39  40.  3 

129.  I 

40  32.  2 

128.  5 

41  24.  0 

127.8 

42   15.4 

127.  I 

30 

30 

39  59-  3 

132-5 

40  52.  I 

131-9 

41  44.7 

131-3 

42  37-  I 

130.  6 

43  29-3 

129.9 

20 

10 

41  07.  2 

13s- 4 

42  00.  8 

134.8 

42  54.1 

134-2 

43  47-3 

133-5 

44  40.  I 

132.9 

10 

2    00 

42  II.  8 

138.4 

43  06.  0 

137-8 

44  00.  I 

137-2 

44  54.0 

136.6 

45  47-6 

13s- 9 

2    00 

1    50 

43   12.6 

141-4 

44  07.  5 

140.  8 

45  02.3 

140.3 

45  57-0 

139-7 

46  51.4 

139-  I 

1     50 

40 

44  09.  5 

144-5 

45  OS-  I 

144.0 

46  00.  7 

143-5 

46  56.0 

142.9 

47  51-2 

142.3 

40 

30 

45  02.0 

147-8 

45  58-4 

147-3 

46  54-6 

146.8 

47  50-8 

146.3 

48  46.  7 

145-7 

30 

20 

45  50-  I 

151.  I 

46  47.  I 

150.6 

47  44-0 

150.  2 

48  40.  8 

149.7 

49  37-  5 

149.2 

20 

10 

46  32-  2 

154-5 

47  30-9 

154-  I 

48  28.  5 

153-7 

49  26.  0 

153-2 

50  23.3 

152.8 

10 

1     00 

47   II- 3 

158.0 

48  09.  5 

157-6 

49  07.  6 

157-2 

50  05.  7 

156.8 

51  03.8 

156-4 

1     00 

0    50 

47  43-9 

161.  5 

48  42.  7 

161.  2 

49  41-  3 

160.  9 

SO  40.  0 

160.  6 

51  38.  7 

160.  2 

0    50 

40 

48  II.  0 

165.  2 

49  10.  2 

164.9 

50  09.  6 

164.  6 

51  08.6 

164.4 

52  07.  6 

164.  I 

40 

30 

48  32.3 

168.8 

49  31-9 

168.6 

50  31-4 

168.4 

51  30-9 

168.2 

52  30-4 

168.0 

30 

20 

48  47.  6 

172-5 

49  47-  5 

172.4 

SO  47-  3 

172-3 

51  47- 0 

172.  I 

52  46.  8 

172.  0 

20 

10 

48  56.9 

176.  2 

49  56-  9 

176.  2 

50  56-  8 

176.  I 

SI  56.8 

176.  0 

52  56-  8 

176.  0 

10 

0    00 

49     0. 0 

180.  0 

50     0. 0 

180.  0 

51     0. 0 

180.  0 

52     0. 0 

180.  0 

S3     0.0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  sur  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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1  03.  I 

2  30.6 

3  59-4 

5  29- I 

6  59.8 
8  31.2 

10  03.  4 

11  36.  2 

13  09-  5 

14  33-  4 

16  17.  s 

17  51-7 
19  26.  I 

2 1  00.  4 

22  34-  7 

24  08.  8 

25  42.4 

27  15-7 

28  48.  3 

30  20.  2 

31  51-3 

33  21.3 

34  SO-  o 

36  17-5 

37  43-  3 


39  07- 

40  29. 

41  49. 

43  05- 

44  21. 

45  32. 


46  41.  I 

47  45-  7 

48  46.  3 

49  42.  4 

50  34-  o 

51  20.  6 

52  01.  7 

52  37- o 

53  06.  6 
53  29- 8 
53  46.  6 
53  56.  7 


Az. 


67. 1 

69.  o 
71.  o 

72.9 
74.8 
76.6 

78.  5 


80. 

82. 

84. 
86. 


54     0.0 


4 

3 
2 

2 

88.1 

90.  o 

92.  o 
93-9 
95-9 
97-9 

ICX>.  o 

102.  I 

104.3 
106.5 

108.  7 

III.  o 

113-4 
115.  8 

118.  3 
120.  9 
123.6 
126.  4 
129.  2 
132.2 

135-2 
138.4 
141.  7 
145-2 
148.7 

152.3 

156.  o 

159-9 
163.8 
167.8 
171.  8 
175-9 


16° 


Alt. 


180.  o 


0  25.  X 

1  SI.  I 


18.2 
46.7 
16.  o 

46.4 
17-5 


10  49.  7 

12  22. 2 

13  55-4 
15  29.0 

17  02. 9 

18  37.2 

20  II.  4 

21  45-9 

23  20.  I 

24  54-  3 
26  28.  I 

28  01.  6 

29  34-  4 


31  06. 

32  38- 

34  08. 

35  37- 

37  05. 

38  31- 


39  56-  4 

41  19.  o 

42  39-  5 

43  57-  7 

45  12.9 

46  25.3 

47  34-  3 

48  39.  6 

49  41-  I 

50  38-  I 

51  30-4 

52  17-6 

52  59-3 

53  35-  6 

54  05.  6 
54  29.  3 
54  46.  3 
54  56-  7 


Az. 


17^ 


Alt. 


33 


o.  o 


64.6 

66.5 

68.4 
70-3 

72.  2 

74-1 
76.  o 

77-9 

79-8 
81.6 

83- 5 
85-5 
87-4 
89-3 

91-3 
93-2 
95-2 
97-2 

99-3 
loi.  4 

103.  S 
105.  7 
107.9 

no.  2 

112.  6 
115.  I 

117.  6 
120.  2 
122.8 
125.  6 
128.5 
131- 5 

134.6 
137-8 
141.  I 
144-6 
148.  I 
151.  8 

155-6 
159-5 
163-5 
167.5 
171.  7 

175-8 


180.  o 


1  13-5 

2  39- o 

4  05.8 

5  33-8 

7  02.  9 

8  32-9 
10  03.  9 

"  35-6 

13  08.  o 

14  40.  9 

16  14.  5 

17  48.3 

19  22.  5 

20  56.  8 

22  31.  I 

24  05.  4 

25  39-  7 

27  13.8 

28  47-  3 

30  20.  3 

31  52-8 

33  24-3 

34  55-  I 

36  24.  7 

37  53-  r 

39  19-8 

40  45-  I 

42  08.  3 

43  29.  5 

44  48.3 

46  04.  3 

47  17-4 

48  27.  2 

49  33-  4 

50  35-  7 

51  33-  5 

52  26.  6 

53  14-6 

53  57-2 

54  33-  9 

55  04-  5 
55  28.  7 
55  46.0 
55  56.  5 


Az. 


64.  o 
65-9 

67.8 

69-7 
71.  6 

73-5 
75-4 
77-3 

79-2 
81.0 
82.9 
84.8 
86.  7 
88.6 

90- 5 
92-5 
94-5 
96.5 
98.  5 
100.  6 

102.8 
105.0 
107.  2 

109.5 
III. 8 

114.  3 

116.  § 

119.4 
122.  I 
124.9 
127.8 
130.8 

133.9 
137.  I 
140.  5 
144.0 
147.6 

151- 3 

155- I 
159- I 
163.  I 

167-3 
171- 5 
175-7 


18= 


Alt. 


o  38.3 

2  01.  9 

3  27.0 

4  53-4 

6  21.  I 

7  49-8 
9  19.4 

10  50.  2 

12  21. 7 

13  53-7 

15  26.5 

16  59.  9 
18  33.6 

20  07.  6 

21  41.  8 

23  16.  2 

24  50.  6 

26  24.  9 

27  58.9 
29  32.7 
31  05.9 


Az. 


61.5 
63.4 
65-3 

67.  2 
69.  I 

71.  o 
72.8 

74.7 
76.6 

78-5 
80.3 
82.2 
84.  I 
86.0 
87.9 

89.8 
91.7 
93-  7 
95-7 
97-8 

99-9 


19° 


Alt. 


56  0.0 


180.  o 


32  38.  6  102.  o 

34  10.  6  104.  2 

35  41.  6  106.  4 

37  II.  7  108.  7 

38  40.  4  III.  I 

40  07.8  113.  5 

41  33.5  116.  o 

42  57.3  118.  6 

44  19.  I  121.  3 

45  38.  5  124.  I 

46  55.4  127.0 

48  09.  3  130.  o 

49  19.  9  ^33- I 

50  27.0  136.4 

51  30.0  139.8 

52  28.  7  143.  3 

53  22.  7  147.0 

54  II.  5  150.  7 

54  54-  8  154.  7 

55  32.  I  158.  7 

56  03.4  162.8 
56  28.  o  167 
56  45.7  171.  3 
56  56.  5  175-  6 


57  0.0 


180.  o 


0  05.3 

1  27.  o 

2  50.  2 

4  14-9 

5  40.9 

7  08.  I 

8  36.6 

10  05.  9 

11  36.4 

13  07-  4 

14  39-  4 

16  II.  9 

17  45-  I 

19  18.  5 

20  52.  6 
22  26.  7 

24  01.  2 

25  35-4 

27  09.  8 

28  43.  8 

30  17- 9 

31  51-2 

33  24-2 

34  56.  4 

36  27.9 

37  58.2 

39  27.4 

40  55.  2 

42  21.5 

43  45.  9 

45  08.  4 

46  28.  5 

47  46.  2 

49  00.  7 

50  12.3 

51  20.  I 

52  24.  2 

53  23. 5 

54  18.  6 

55  08.  I 

55  52.3 

56  30.  3 

57  02.  2 
57  27.  I 
57  45.  4 
57  56-4 


Az. 


58  0.0 


59-0 
60.  9 
62.8 
64.7 

66.6 
68.5 
70.4 
72.  2 
74-1 
75-9 

77-8 
79.6 
81.  5 
83.4 

85-3 
87.2 

89.  I 
91.  o 
93-0 
95-0 
97.0 

99-1 

loi.  2 

103.4 
105.  6 
107.9 
no.  3 
112.  7 

115.  2 
117.  8 
120.5 

123.3 
126.  2 
129.  2 

132.4 
135.7 
139- I 
142.  6 
146.4 
150.2 

154-  I 
158.2 
162.  4 
168.8 
171.  I 
175- 5 


Hour 
Angle. 


h.  m. 


40 
30 
20 
10 


180.  o 


00 
50 
40 
30 
20 
10 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  51°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  ni. 

0            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

8     00 

0  48.  2 

52-9 

I  38-5 

52-3 

8 

00 

7     50 

0  24.  8 

55-9 

I  14.  6 

55-4 

2  04.3 

54-8 

2  54-  I 

54-2 

7 

50 

40 

o  54.6 

58.4 

I  43-9 

57-8 

2  33-1 

57-3 

3  22.4 

56.7 

4  II.  6 

56.1 

40 

30 

2  15-7 

60.3 

3  04-  6 

59-8 

3  53-4 

59-2 

4  42.  I 

58.6 

5  30.8 

58.0 

30 

20 

338.6 

62.  2 

4  27.0 

61.6 

5  15-2 

61.  I 

6  03.5 

60.  5 

6  51.7 

59-9 

20 

10 

5  02.7 

64.  I 

5  50-7 

63-5 

6  38.  5 

62.  9 

7  26.  2 

62.3 

8  14.  I 

61.7 

10 

7     00 

6  28.4 

66.0 

7  15-9 

65-4 

8  03.3 

64.8 

8  50.6 

64.  I 

9  37-9 

63-5 

7 

00 

6    50 

7  55-2 

67.8 

8  42.2 

67.2 

9  29.  2 

66.6 

10  16.  2 

66.0 

II  03.0 

65-4 

6 

50 

40 

9  23-3 

69.7 

10  10.  0 

69.  I 

10  56.  6 

68.4 

II  43.  I 

67.8 

12  29.4 

67.  2 

40 

30 

10  52.2 

71-5 

II  38.6 

70.9 

12  24.  8 

70.  2 

13  10.9 

69.6 

13  53-  9 

69.  0 

30 

20 

12  22.4 

73-4 

13  08.  4 

72.8 

13  54-2 

72.1 

14  39-9 

71-4 

15  25-5 

70.8 

20 

10 

13  53-2 

75-2 

14  38-9 

74-6 

15  24-4 

73-9 

16  02.  7 

73-2 

16  55.2 

72.  6 

10 

6     00 

15  24-9 

77-  I 

16  10.3 

76.4 

16  55-  5 

75-7 

17  40.  7 

75-0 

18  25.6 

74.3 

6 

00 

5     50 

16  57.2 

78.9 

17  42-3 

78.2 

18  27.3 

77-5 

19  12.  2 

76.8 

19  56- 9 

76.1 

5 

50 

40 

18  30.  I 

80.8 

19  15-0 

80.1 

19  59-  8 

79-4 

20  44.  5 

78.7 

21  28.  9 

78.0 

40 

30 

20  03.  4 

82.6 

20  48.  2 

81.9 

21  32.8 

81.2 

22  17.  2 

80.5 

23  01.5 

79-8 

30 

20 

21  37-4 

84.5 

22  22. 0 

83.8 

23  06.4 

83.1 

23  50-  7 

82.4 

24  34-  7 

81.6 

20 

10 

23  II- 4 

86.4 

23  55-9 

85-7 

24  40.  3 

85.0 

25  24.4 

84.2 

26  08.  2 

83-5 

10 

5    00 

24  45.  8 

88.4 

25  30-  3 

87.6 

26  14.  5 

86.9 

26  58.  5 

86.1 

27  42.2 

85-3 

5 

00 

4     50 

26  20.  I 

90.3 

27  04.  6 

89-5 

27  48.  8 

88.8 

28  32.7 

88.0 

29  16.  4 

87.2 

4 

50 

40 

27  54-  5 

92.  2 

28  39.  0 

91-5 

29  23.  2 

90.7 

30  07.  I 

89.9 

30  50-  8 

89.1 

40 

30 

29  28.  7 

94.2 

30  13-2 

93-5 

30  57-  5 

92-7 

31  41-5 

91.9 

32  25.1 

91.  I 

30 

20 

31  02.  8 

96-3 

31  47-  4 

95-5 

32  31-7 

94-7 

33  15-8 

93-9 

33  59-  5 

93-1 

20 

10 

32  36-3 

98.3 

33  21.2 

97-5 

34  05-  6 

96.7 

34  49-  7 

95-9 

35  33-5 

95-1 

10 

4    00 

34  09.  s 

100.  4 

34  54-  S 

99-6 

35  39-  2 

98.8 

36  23. s 

98.0 

37  07.4 

97.2 

4 

00 

3    50 

35  42.0 

102.  6 

36  27.  2 

101.8 

37  12.  2 

lOI.  0 

37  56-  7 

100.  I 

38  40.  8 

99-3 

3 

50 

40 

37  13-8 

104.  8 

37  59-3 

104.  0 

38  44-  5 

103.2 

39  29-4 

102.3 

40  13.  8 

loi.  5 

40 

30 

38  44-  5 

107.  I 

39  30-  3 

106.3 

40  16.  0 

105-5 

41  01. I 

104.  6 

41  45-  9 

103-7 

30 

20 

40  14.  I 

109.4 

41  00.  4 

108.6 

41  46.4 

107.8 

42  32. 0 

106.  9 

43  17-2 

106.  0 

20 

10 

41  42.4 

III.  9 

42  29.  2 

III.  0 

43  15-  7 

1 10.  2 

44  01.  7 

109.3 

44  47-  3 

108.  4 

10 

3    00 

43  09-  2 

114.  4 

43  56-  5 

113- 5 

44  43-6 

112.  7 

45  30-  I 

III.  8 

46  16.  2 

no.  9 

3 

00 

2    50 

44  34-  2 

117.  0 

45  22.3 

116.  I 

46  09.  8 

115- 3 

46  56.  9 

114.  4 

47  43-  7 

113- 5 

2 

50 

40 

45  57-4 

119.  7 

46  46.  0 

118.  8 

47  36-  2 

118.  0 

48  22.  0 

117.  I 

49  09.  4 

116.  2 

40 

30 

47  18.  2 

122.5 

48  07.  s 

121.  6 

48  56-  5 

120.  8 

49  45-  0 

119.  9 

50  33-  I 

119.  0 

30 

20 

48  36.  6 

125.4 

49  26.  7 

124.  6 

50  16.4 

123-7 

51  05.8 

122.8 

51  54-6 

121.  9 

20 

10 

49  52-  0 

128.4 

50  43-  0 

127.  6 

51  33-5 

126.8 

52  23.6 

125-9 

53  13-3 

125.0 

10 

2    00 

SI  04-4 

131-6 

51  56-1 

130.8 

52  47-  5 

129.9 

53  38.  6 

129.  I 

54  29.  2 

128.2 

2 

00 

1     50 

52  13-0 

134-9 

53  05-  8 

134-  I 

53  58.  I 

133-3 

54  50-  0 

132-4 

55  41-6 

131- 5 

1 

50 

40 

53  i8-o 

138.4 

54  II- 5 

137-6 

55  04-  8 

136.8 

55  57-8 

136.0 

56  50-  3 

135-1 

40 

30 

54  18.3 

142.  0 

55  12.9 

141-3 

56  07.  I 

140.  5 

57  01.  I 

139-7 

57  54-  7 

138.8 

30 

20 

55  14-2 

145-7 

56  09.  6 

I4S-0 

57  04-  8 

144-3 

57  59-8 

143-  6 

58  54-4 

142.8 

20 

10 

56  04.  6 

149.6 

57  01.  0 

149.0 

57  57-2 

148.3 

58  S3-  I 

147.6 

59  48-  9 

146.9 

10 

1     00 

56  49.  6 

153-6 

57  46.  8 

153- I 

58  43-  8 

152-5 

59  40.  7 . 

151-9 

60  37.4 

151-2 

1 

00 

0    50 

57  28.5 

157-8 

58  2&.  s 

157-3 

59  24-  2 

156-8 

60  22.  0 

156.3 

61  19.  6 

155-7 

0 

50 

40 

58  00.  9 

162.  I 

58  59-  5 

161.  7 

59  58.  I 

161.  2 

60  56.  6 

160.8 

61  55-0 

160.  4 

40 

30 

58  26.  5 

166.  s 

59  25.6 

166.  I 

60  24.  9 

165.8 

61  24.  0 

165- S 

62  23.  I 

165.  I 

30 

20 

58  45-  I 

170.9 

59  44-7 

170.7 

60  44.  3 

170.5 

6i  43.  9 

170.3 

62  43- 5 

170.  0 

20 

10 

58  56.  2 

175-4 

59  56-  I 

175-3 

60  56.  0 

175.2 

61  56.  0 

175- I 

62  55.9 

175-0 

10 

0     00 

59     00 

180.  0 

60     0. 0 

180.  0 

61     0. 0 

180.  0 

62     0. 0 

180.  0 

63     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

1 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0 

/ 

0 

0             / 

0 

0       / 

0 

0 

-* 

0 

h.  m. 

6 

00 

0  00.  0 

90.  0 

6    00 

5 

50 

I  34-  4 

91.9 

0  47 

8 

92.  6 

0  01.  I 

93-2 

5     50 

40 

3  08.6 

93-9 

2  22 

0 

94-5 

I  35-2 

95-  I 

0  48.  5 

95-8 

0  01.  8 

96-4 

40 

30 

4  42.  7 

95.8 

3  55 

9 

96-5 

3  09-0 

97-  I 

2  22.  2 

97-8 

I  35-4 

98-4 

30 

20 

6  16.  4 

97.8 

5  29 

5 

98-4 

4  42-  5 

99-  I 

3  55-5 

99-7 

3  08.5 

100.3 

20 

10 

7  49-7 

99.8 

7  02 

7 

100.  4 

6  15-5 

lOI.  0 

5  28.3 

loi.  6 

4  41.  I 

102.3 

10 

5 

00 

9  22.4 

loi.  8 

835- 

2 

102.  4 

7  47-8 

103.0 

7  00.4 

103.6 

6  13.0 

104-3 

5    00 

i 

50 

10  54-  5 

103.8 

10  07.  0 

104.  4 

9  19-4 

105.0 

8  31-7 

los.  6 

7  44-  I 

106.3 

4    50 

40 

12  25.8 

105.  8 

II  38.0 

106.  4 

10  50.  I 

107.  0 

10  02.  2 

107.  6 

9  14.  2 

108.3 

40 

30 

13  56-  I 

107.8 

13  08 

0 

108.  4 

12   19.9 

109.  0 

II  31.6 

109.  6 

10  43-  2 

no.  3 

30 

20 

15  25.5 

109.9 

14  37- 

I 

no.  5 

13  48.  6 

III.  I 

13  00.  0 

III.  7 

12   II.  3 

112.  3 

20 

10 

16  53-  6 

112.  0 

16  04.  8 

112.  6 

15  15-9 

113.  2 

14  26.  9 

113.8 

13  37-9 

114.  4 

10 

4 

00 

18  20.  4 

114.  2 

17  31-3 

114-  8 

16  42.  0 

"5-4 

15  52.6 

116.  0 

15  03.  I 

116.  5 

4    00 

3 

50 

19  45-  7 

116.  4 

18  56.  2 

116.  9 

18  06.  4 

117- 5 

17  16.  7 

118.  I 

16  26.  8 

118.  7 

3    50 

40 

21  09.  6 

118.  6 

20  19.  5 

119.  I 

19  29.  3 

119.  7 

18  39.  0 

120.3 

17  48.  6 

120.  9 

40 

30 

22  31.5 

120.8 

21  41.  I 

121.  4 

20  50.  4 

122.  0 

19  59.  6 

122.5 

19  08.  8 

123.1 

30 

20 

23  51- 6 

123.  I 

23  CO.  7 

123-7 

22  09.  5 

124-3 

21  18.  2 

124.8 

20  26.  8 

125.4 

20 

10 

25  09.  6 

125-5 

24  18.  I 

126.  0 

23  26.4 

126.  6 

22  34-5 

127.  I 

21  42.8 

127.7 

10 

3 

00 

26  25.4 

127.9 

25  33-3 

128.4 

24  41.  I 

129.  0 

23  48.  6 

129-5 

22  56.  2 

130.0 

3    00 

2 

50 

27  38-  6 

^30-3 

26  45.  9 

130.8 

25  53-  2 

131-4 

25  00.  2 

131- 9 

24  07.  2 

132-4 

2    50 

40 

28  49.  3 

132.8 

27  56.  I 

^33-3 

27  02.  7 

133-9 

26  09.  2 

134-  4 

25  15- 5 

134-9 

40 

30 

29  57-  I 

135-4 

29  03.  2 

135-9 

28  09.3 

136.4 

27  15-  I 

136.8 

26  20.  9 

137-3 

30 

20 

31  01.9 

138.0 

30  07-  4 

138-5 

29  12.  8 

139.0 

28  18.  2 

139-4 

27  23.4 

139.9 

20 

10 

32  03.  4 

140.  7 

31  08.  3 

141.  I 

30  13-  2 

141-  6 

29  17-9 

142.  0 

28  22.  6 

142.5 

10 

2 

00 

33  01.  5 

143-4 

32  05.9 

143-8 

31   10.  I 

144-3 

30  14-3 

144.  7 

29  18.  4 

145.  I 

2    00 

1 

50 

33  55-9 

146.  2 

32  59-8 

146.  6 

32  03.  4 

147-0 

31  07.0 

147-4 

30  10.  6 

147-8 

1     50 

40 

34  46.  5 

149-  I 

33  49-  8 

149-4 

32  52- 9 

149.8 

31  55-9 

150.  2 

30  58-  9 

150.6 

40 

30 

35  32- 9 

152.0 

34  35-  7 

152-3 

33  38-  2 

152-7 

32  40-  8 

153-0 

31  43-3 

153-4 

30 

20 

36  15-  2 

154-9 

35  17-4 

155-2 

34  19-  6 

155-6 

33  21.6 

155-  9 

32  23.  6 

156.  2 

20 

10 

36  53-  0 

157-9 

35  54-8 

158.2 

34  56-  4 

158-5 

33  57-9 

158.  8 

32  59-  5 

159-  I 

10 

1 

00 

37  26.  I 

161.  0 

36  27.4 

161.  2 

35  28.  7 

161.  5 

34  29.  9 

161.  7 

33  31-  I 

162.  0 

1     00 

0 

50 

37  54-  5 

164.  I 

36  55-  4 

164.3 

35  56-  2 

164.  5 

34  57-  I 

164.  7 

33  57-9 

164.9 

0    50 

40 

38  18.  0 

167.  2 

37  18.  5 

167.4 

36  19.  0 

167.6 

35  19-6 

167.7 

34  20.  I 

167.9 

40 

30 

38  36.  3 

170.  4 

37  36-6 

170.5 

36  36.  9 

170.  6 

35  37-2 

170.7 

34  37-  5 

170.9 

30 

20 

38  49-  4 

173-  6 

37  49-  6 

173-  7 

36  49.  8 

173-  8 

35  49-  9 

173-  8 

34  50-  0 

173-9 

20 

10 

38  51-4 

176.8 

37  57-4 

176.8 

36  57-4 

176.9 

35  57-4 

176.9 

34  57-  5 

176.9 

10 

0 

00 

39     00 

180.  0 

38     0.  0 

180  0 

37     0-0 

180.  0 

36  0.0 

180.0 

35     0.0 

180.0 

0    00 

In  North  declination ,  when  the  star  is  rising  or  East  of  the  meridian .  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian ,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East: 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 

6° 

6° 

7° 

S" 

9° 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

ta. 

m. 

0            / 

0 

e         / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5 

30 
20 
10 

o  48.6 

2  21.  4 

3  53-9 

99.0 
100.  9 
102.  9 

0  01.  6 

1  34-3 
3  10.6 

99.6 
loi.  6 

103-5 

0  47-3 
2   19.  0 

102.  2 
104.  I 

0  00.  2 

1  31-9 

102.  8 
104.  7 

0  44.  6 

105-3 

5 

30 
20 
10 

5 
4 

00 
50 
40 
30 
20 
10 

5  25-5 
656-3 

8  26.  I 

9  54-9 

11  22.  5 

12  48.8 

104.9 
106.  9 
108.9 
no.  9 
112.  9 

115-0 

4  37-9 

6  08.4 

7  38.0 
9  06.  4 

10  33.  6 

11  59.6 

105-5 

107-5 

109-5 
III.  5 

113- 5 
115.  6 

3  50-4 

5  20.  6 

6  49-8 

8  17-9 

9  44-7 
II   10.  2 

106.  I 
108.  I 
no.  I 
112.  I 

114-  I 
116.  2 

3  02.8 

4  32-7 

6  01.5 

7  29.4 
855-8 

10  20.  8 

106.  7 
108.  7 
no.  7 
112.  7 
114.  7 
116.  8 

2  15-2 

3  44-7 

5  13-3 

6  40.7 

8  06.8 

9  31- 3 

107-3 
109.3 

111.3 

115- 3 
"7-3 

5 
4 

00 
50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

14  13.  6 

15  36-  7 

16  58.  I 

18  17.8 

19  45-  3 

20  50.  6 

117.  I 

119- 3 
121.  5 

123-7 

125-9 
128.  2 

13  23.  8 

14  46.  6 

16  07.  6 

17  26.  7 

18  43-  7 

19  58-  5 

117.  7 
119.  8 
122.  0 
124.  2 
126.  5 
128.  7 

12  34.  I 

13  56-4 

15  16.9 

16  35-  5 

17  52.0 
19  06.  2 

118.  3 
120.  4 
122.  6 
124.8 
127.  0 
129.3 

II  44.3 

13  06.  2 

14  26.  2 

15  44.  2 

17  00.  2 

18  13.9 

118.  9 
121.  0 
123-  I 
125-3 
127-5 
129.8 

10  54-4 

12  15.  8 

13  35-  4 

14  52-9 

16  08.  3 

17  21. 6 

119.  4 
121.  5 

123-7 
125-9 

138.  I 

130-3 

4 
3 

00 
50 
40 
30 
20 
10 

3 
2 

00 
50 
40 
30 
20 
10 

22  03.  6 

23  14.0 

24  21.  8 

25  26.  7 

26  28.  6 

27  27.  2 

130-5 
132.9 

135-  4 
137-8 
140.4 
142.9 

21  10.  9 

22  20.  8 

23  28.  0 

24  32-3 

25  33-6 

26  31.  6 

131.  I 

133-4 
135-8 

138-3 
140.  8 

143-3 

20  18.  I 

21  27.4 

22  34.  I 

23  37-  8 

24  38-  6 

25  36-  I 

131.  6 

133-9 

136-3 

138-7 
141.  2 

143-7 

19  25.  2 

20  34.  0 

21  40.  I 

22  43-3 

23  43-  5 

24  40.  4 

132.  I 

134-4 
136.8 
139.2 
141.  7 
144-  2 

18  32-3 

19  40.  6 

20  46.  0 

21  48.  7 

22  48.  3 

23  44-7 

132.6 
134-9 
137-3 
139-7 
142.  I 
144-6 

3 
2 

00 
50 
40 
30 
20 
10 

2 

1 

00 
50 
40 
30 
20 
10 

28  22.  4 

29  14.  0 

30  01.  8 

30  45-  S 

31  25.  5 

32  01.  I 

145-5 
148.2 

150.9 

153-7 

156-5 

159-3 

27  26.3 

28  17.3 

29  04.  7 

29  48.  I 

30  27.  4 

31  02.  6 

145-9 
148.6 

151-3 
154.0 
156.8 
159.6 

26  30.  I 

2?    20.  7 
28    07.  5 

28  50.  5 

29  29.  3 

30  04.  0 

146.3 
148.9 
151.  6 

154-3 
157-  I 
159-9 

25  33-9 

26  23.  9 

27  10.  2 

27  52-8 

28  31.  I 

29  05.  5 

146.7 

149-3 
152.  0 

154.6 

157-3 
160.  I 

24  37-  7 

25  27.  2 

26  13.  0 

26  54.  9 

27  32.9 

28  06.  9 

147-  I 
149-7 
152-3 
154-9 
157-6 
160.3 

2 

1 

00 
50 
40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 
10 

S2  32.  2 

32  58-  8 

33  20.  6 
33  37-8 
33  50-  I 
33  57-  6 

162.  2 
165.  I 
168.  I 
171.  0 
174.  0 
177.0 

31  33-3 

31  59-  5 

32  21.  2 

32  38-  I 
32  50-3 
32  57-6 

162.  4 

165-3 
168.2 

171.  I 

174.  I 

177-0 

30  34-3 

31  00.  2 
31  21.7 
31  38.4 
31  50-4 
31  57-6 

162.  7 

165-5 
168.4 

171.  2 

174.  2 

177.  I 

29  35-  4 

30  01.  0 
30  22.  2 
30  38-  7 
30  50-  5 
30  57-6 

162.  9 

165-7 
168.5 

171-3 
174.2 

177.  I 

28  36.  4 

29  01.  8 
29  22.  7 
29  38-  9 
29  50-  6 
29  57-7 

163-  I 

165-9 
168.7 

171-5 

174-3 
177.  I 

1 

0 

00 
50 
40 
30 
20 
10 

0 

00 

34     0.  0 

180.  0 

33     0.0 

180.  0 

32     0.  0 

180.  0 

31     0.0 

180.  0 

30     0.  0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  toEast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  Wost. 

In  Soath  declination,  when  the  star  is  rising  or  East  of  the  meridian  ,the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian ,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    00 
4    50 
40 
30 
20 
10 

1  27.  6 

2  56.8 

4  25.  I 

5  52-0 

7  17-8 

8  41.8 

107.9 
109.9 

1X1.  9 

113- 9 
115-9 
117.  9 

0  39-9 

2  08.  9 

3  36-7 

5  03-  3 

6  28.  7 

7  52-3 

108.  5 
no.  5 
1X2.  5 

114-  5 
xx6.  5 
1x8.  5 

1  20.  9 

2  48.4 

4  14.6 

5  39-5 
7  02.7 

III.  I 
113.  I 
115.  0 
117.  0 
119.  0 

0  32.9 

2  00.  I 

3  25-  8 

4  50-3 
6  13.  I 

III.  7 
113.  6 
115.  6 
117.  6 
119.  6 

1  II.  7 

2  37.0 

4  01.  I 

5  23.4 

114.  2 
116.  2 
118.  2 
120.  2 

5 
4 

00 
50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

10  04.  5 

11  25.4 

12  44.4 

14  01.  4 

15  16.3 

16  29.  0 

120.  0 
122.  I 
124.  2 
126.  4 
128.6 
130.8 

9  14-5 

10  34-  9 

11  53-  5 

13  10.  0 

14  24.  4 

15  36-  6 

120.  6 

122.  7 
124.8 
126.  9 
X29.  I 

131-3 

8  24.5 

9  44-4 

11  02.  4 

12  18.5 

13  32-3 

14  44.0 

121.  I 
123.2 

125-3 
127.4 

129.  6 

131-8 

7  34  4 

8  53-8 

10  IX.  4 

11  26.  9 

12  40.  2 

13  51-3 

121.  7 

123-7 
125.8 
127.9 
130.  I 

132.3 

6  44-3 

8  03.1 

9  20.3 

10  35-  I 

11  48.  I 

12  58.  5 

122.  2 
124.  2 
126.3 
128.4 
130.6 
132.8 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

17  39-  3 

18  46.  9 

19  51-9 

20  53-  9 

21  53-  I 

22  48.8 

133- I 
135-4 

137-7 
140.  I 

142.  5 

145.0 

16  46.  2 

17  53-  4 

18  57-  7 

19  59.  2 

20  57.  7 

21  53-  I 

133-5 
135-  8 
138.  I 
140.  5 
142.9 

145-4 

15  53-  I 

16  59.  6 

18  03.  5 

19  04.  5 

20  02.  4 
20  57.  2 

134.  0 

136.3 
138.6 

140.  9 
143-3 
145-7 

14  59-  9 

16  05.  9 

17  09.  2 

18  09.  7 

19  06.  9 

20  01.  I 

134.  5 
136.  8 

139-  I 
141- 4 

143-  7 
146.  I 

14  06.  6 

15  12.  I 

16  14.  8 

17  14.  6 

18  II.  5 

19  05.  I 

135-0 
137-2 

139-5 
X4X.  8 

144.  I 
146.5 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

23  41.  4 

24  30-  3 

25  15-6 

25  57-  2 

26  34.  7 

27  08.  2 

147-5 
150.  0 

152.6 

155-2 

157-  9 
160.  6 

22  45.0 

23  33-  5 

24  18.3 

24  59-4 

25  36-  5 

26  09.  7 

147-9 
150-4 
152-9 
155-  5 
xsS.  X 
160.8 

21  48.  6 

22  36.  5 

23  20.  9 

24  OX.  5 

24  38-  2 

25  II.  0 

148.2 
150.7 
153- 3 
155-8 
158.4 
161.  0 

20  52.  I 

21  39.  6 

22  23.  5 

23  03.  7 

23  39-  9 

24  12.3 

148.6 
151.  I 
153-6 
X56.  I 

158.7 
161.3' 

19  55-  6 

20  42.  5 

21  26.  0 

22  05.  7 

22  41.  6 

23  13-6 

148.9 
151-4 

153-9 
156.4 

158.9 
161.  s 

2 
1 

00 
50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

27  37-  5 

28  02.  5 
28  23.  I 

28  39-  3 
28  50.  8 

28  57-  7 

166.  0 
168.8 
171.  6 
174.4 
177.2 

26  38.  5 

27  03-  3 
27  23.  6 

27  39-  5 
27  50.9 

27  57-8 

163.5 
166.  2 
168.9 

171- 7 
174.4 

177-2 

25  39-  5 

26  03.  9 
26  24.  I 
26  39.  8 
26  51.  0 
26  57.  8 

163-7 
166.  4 

169.  I 

171.8 

174.5 
177.2 

24  40.  5 

25  04.  7 
25  24  5 
25  39-  9 
25  51- I 
25  57-8 

163.9 
166.5 
169.  2 
171.  9 
174.6 
177-3 

23  41.  5 

24  05.  3 
24  25.  0 
24  40.  3 
24  51-3 
24  57-8 

164.  I 
166.7 
169.3 
171.  9 
174.6 
177-3 

1 
0 

00 
50 
40 
30 
20 
10 

0    00 

29    0.  0 

180.  0 

28    0.0 

x8o.  0 

27     0.  0 

180.  0 

26    0. 0 

180.  0 

25     0.0 

180.  0 

0 

00 

In  North  declination,  wlien  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


4 
3 


3 
1 


40 
30 
20 
10 

00 
50 
40 
30 
30 
10 


3  00 
3  50 
40 
30 
30 
10 


00 
50 
40 
30 
30 
10 


1  00 
0  50 
40 
30 
20 
10 


0  00 


15<= 


Alt. 


o    / 


0  23.3 

1  48.3 

3  II- 9 

4  33-8 

5  54-1 

7  12.5 

8  29.  I 

9  43-5 
10  55-  8 

12  05.  8 

13  13-2 

14  18.  I 

15  20.4 

16  19.  7 

17  16.  o 

18  09. 1 

18  59.  I 

19  45-  5 

20  28.  5 

21  07.  7 

21  43-3 

22  14.  9 


22  42.  5 

23  05-9 
23  25.4 
23  40.  5 
23  51- 


23  57-8 


Az. 


24  o.  o 


14.8 
16.8 
18.7 
20.  7 

22.8 
24.  8 
26.  9 
29.  o 

31-  I 
33-2 


35-4 
37-6 

39-9 
42.  2 

44-  5 
46.9 


49-3 
51-7 
54-  2 
56-7 
59-2 
61.  7 

64-3 
66.9 

69-5 
72.  I 

74-7 
77-3 


180.  o 


16= 


Alt. 


o  59-5 

2  22.  6 

3  44-0 

5  03- 9 

6  21.8 

7  37-9 

8  51.8 

10  03-  5 
ir  12.9 

12  19.  9 

13  24.  I 

14  25.9 

15  24-  7 

16  20.  4 

17  13-  I 

18  02.  5 

18  48.  4 

19  31.0 

20  09.  8 

20  44.9 

21  16.  I 


21  43.4 

22  06.  7 
22  25.9 
22  40.  7 

22  51-5 
57-8 


22 


Az. 


o.  o 


17^ 


Alt. 


17.4 

19-3 
21.3 


23- 

25- 
27. 

29. 

31- 
33- 


35-9 
38.1 
40.4 
42.  6 
44-  9 
47-3 

49-7 

52.  I 

54-5 
56.9 
59-4 
61.  9 

64-  5 
67.  o 
69.6 
72.2 
74.8 
77-4 


180.  o 


0  10.  6 

1  33-3 

2  54-3 


4 

5 
6 

7 

9 

10 


13.6 

30-9 
46.5 

59-9 
II.  2 

19.9 


11  26.  4 

12  30.  I 

13  3^-3 

14  29.  5 

15  24.  8 

16  16.  9 

17  05.  8 

17  51-3 

18  33-  4 

19  II.  8 

19  46.  5 

20  17.3 

20  44-3 

21  07.  3 
21  26.  3 
21  40.  9 
21  51.  6 
21  57.8 


Az. 


22  o.  o 


117.  9 
119.  9 
121.  9 

123.9 

125-9 
127.9 

130.0 

132.  I 

134.  2 

136.4 
138.6 
140.  8 
143-0 
145-3 
147.6 

150.  o 

152-4 
154.8 

157-2 

159-  7 
162.  I 

164.  7 
167.  2 
169.8 

172-3 
174.8 

177-4 


18= 


Alt. 


o    / 


80. 


o  44.  o 
2  04.  5 


3 

4 
5 
7 


23-3 
40.  I 

55-2 
08.  I 

8  18.8 

9  27.  I 


10  32.  9 

11  36.  I 

12  36.  7 

13  34-  3 

14  29.  I 

15  20.  7 


16  09.  I 

16  54.  I 

17  35-8 

18  13.  7 

18  48.  o 

19  18.  5 


19  45- 

20  07. 

20  26. 

20  41. 
20  51. 


20  57.  9 


Az. 


120.5 
122.  4 

124.4 
126.  4 
128.4 

130-5 
132.6 

134-7 

136.8 

139.0 

141.  2 

143-4 

145-7 
14S.  o 

150.3 

152.7 
155- I 
157-5 
159-9 
162.3 

164.8 
167.3 
169.9 
172.4 
174.9 
177-4 


19° 


Alt. 


21  0.0  iiSo.  o 


o     / 


I  14.7 


33-1 
49-  5 

03-9 
16.  2 
26.3 


8  34-1 

9  39-4 

10  42.  I 

11  42.  I 

12  39.  2 

13  33-4 

14  24-  5 

15  12.4 

15  57-0 

16  38.  I 

17  15-7 

17  49.  6 

18  19.  7 


18  46. 

19  08. 
19  27. 
19  41. 

19  51- 
19  57- 


Az. 


20  o.  o 


123.0 


125- 

127. 
129. 

131- 

^33- 
135- 


137-3 
139-4 
141.  6 
143.8 
146.  I 
148.4 

150.7 
153-0 
155-4 

157-7 
160.  I 

62.5 

165.  o 

167.5 
70.  o 

72-5 
75-0 

177-5 


180.  o 


Hour 
Angle. 


h.  m. 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian ,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian ,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


4    10 


4 
3 


3 
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00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1    00 

0    50 

40 

30 

20 

•    10 


2 
1 


0    00 


20= 


Alt. 


Az. 


o  / 


o  24.  9 


42.8 
58.6 
12 
24 

33 
41 


8  45-8 

9  48.  o 

10  47.4 

11  44.  o 

12  37.  7 

13  28.  2 

14  15.  6 

14  59-  7 

15  40.  4 

16  17.  6 

16  51.  2 

17  20.  9 

17  47.0 

18  09.  2 
18  27.4 
18  41.6 
18  51.8 

18  57-  9 


21"^ 


Alt. 


Az. 


123- 

125- 
127. 
129. 

131- 
^33- 
135-6 


137-8 

139-9 
142.  I 

144-3 
146.5 
148.7 


151.  o 
153-3 

155- 7 
158.0 

160.  4 

162.8 

165.2 
167.  6 
170.  I 

172-5 
175-0 
177-5 


19  o.  o 


o  52.5 

2  07.  8 

3  21.  2 

4  32-4 

5  41-4 

6  48.1 


[80.  o 


7  52.2 

8  53-8 

9  52 

10  48 

11  41 

12  32 


13  18.9 

14  02.  6 

14  42. 8 

15  19-5 

15  52-7 

16  22.  2 

16  47.  8 

17  09.  8 
17  27.  8 
17  41.  8 

17  51-9 
17  58.0 


22= 


Alt. 


Az. 


126.  o 
128.  o 
130.  o 

132.0 

134-  I 
136.  I 

138.2 
140.3 

142.  5 
144.6 
146.8 
149.0 

151- 3 
153-6 

155-9 
158.2 
160.  6 
163.0 

165.4 
167.8 
170.  2 
172.  6 

175- I 
177.6 


18  o.  o 


02.  2 
17.  o 

29.8 

40-  5 
48-9 
55-0 


180.  o 


6  58.6 

7  59-7 

8  58.0 

9  53-6 

10  46.  I 

11  35-7 

12  22.  I 

13  05-  3 

13  45-  o 

14  21.  5 

14  54.2 

15  23-4 

15  48.  7 

16  10.  4 
16  28.  2 
16  42.  I 
16  52.  o 
16  58.0 


o.  o 


23° 


Alt. 


Az. 


126.  6 

128.5 

130-5 
132.5 
134.5 
136.6 


138.7 
140.  8 
142.9 
145-0 
147.2 

149.4 

151- 7 

153-9 
156.  2 

158-5 
160.  9 

163.  2 

165.6 
167.9 

170-3 
172.7 

175-  I 
177.6 


180.  o 


o    / 


26.  I 

38-4 
48.5 
56-4 
01.  9 


6  05.0 

7  05-4 

8  03.2 

8  58-2 

9  50-3 

10  39.4 

11  25.3 

12  08.  o 

12  47-3 

13  23.  2 

13  55-  7 

14  24-  5 

14  49.  6 

15  II.  o 

15  28.  6 

15  42.2 
15  52-1 
15  58.  I 


24° 


Alt. 


Az. 


129.  I 
131-0 
133-0 
i35-'0 
137.0 


139- 
141. 

143- 
145- 
147. 
149. 


16     o.  o 


152.  o 

154-2 

156-5 
158.8 

161.  I 

163.4 

165.7 
168.0 
170.4 
172.8 
175-2 
177.6 


180.  o 


0  47- o 

1  56.6 

3  03.9 

4  08.  8 

5  II-3 

6  II.  2 

7  08.5 

8  02.4 

8  54-5 

9  43-0 

10  28.  5 

11  10.  7 

11  49.  6 

12  25.  2 

12  57.2 

13  25.7 

13  50.4 

14  II.  6 
14  28.  9 
14  42.  5 
14  52.  2 
14  58.  I 


131-5 
133-5 

135- S 

137- 5 

139.6 
141.  7 
143-8 

145-9 
148.  o 
150.  I 

152-3 
154.5 
156.8 
159.0 
161.  3 
163.6 

165.9 
168.2 
170.  6 
172.9 

175-2 
177.6 


IS 


o.  o    iSo.  o 


Hour 
Angle. 


h.  m. 


4    10 


00 
50 
40 
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10 


3  00 
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40 
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20 
10 


00 
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40 
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10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  Irom  North  to  West.       o     *t,  ♦    tr     ♦ 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  boutn  to  tast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  decUnation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  52°.     DECLINATION  SAME  NAME  AS  LATITUDE- 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

1 

Hour 
Angle. 

*—      ^ 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az.  ; 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

1 
0 

b.  m. 

6    40 

0  31.  I 

77.2 

I  00.  8 

76.6 

6    40 

30 

0  08.  4 

80.4 

0  56.  0 

79-8 

I  43.6 

79-2 

2  31.  I 

78.6 

30 

20 

0  52.4 

83-0 

I  39.8 

82.  4 

2  27.  2 

81.8 

3  14-  5 

81.  I 

4  08.  I 

80.5 

20 

10 

2  24.  2 

85.0 

3  II- 5 

84-3 

3  38.7 

83-7 

4  45-9 

83-1 

5  33-1 

82.5 

10 

6    00 

3  56-3 

86.9 

4  43-5 

86.3 

5  30-7 

85-7 

6  17.8 

85.1 

7  04.9 

84.4 

6    00 

i    50 

5  28.7 

88.9 

6  15.8 

88.2 

7  02.  8 

87.7 

7  49-9 

87.0 

8  36.9 

86.4 

5    50 

40 

7  00.9 

90.8 

7  48.1 

90.  2 

8  35-2 

89.6 

9  22.  2 

89.0 

10  09.  2 

88.3 

40 

30 

8  33-2 

92.  8 

9  20.4 

92.  2 

10  07.  4 

91.  6 

10  54-  5 

90.9 

II  41.5 

90-3 

30 

20 

10  05.  3 

94.8 

10  52.  6 

94.  2 

II  39-  7 

93-6 

12  26.  8 

92.9 

13   13-8 

92.3 

20 

10 

II  47-  2 

96.8 

12  24.  6 

96.  2 

13   II- 8 

95-6 

13  59-0 

94-9 

14  46.  I 

94-3 

10 

5    00 

13  08.  7 

98.8 

13  56-  2 

98.  2 

14  43.  6 

97.6 

15  30-  8 

96.9 

16  18.  0 

96-3 

5    00 

4    50 

14  39-  8 

100.  9 

15  27-4 

100.  2 

16  14.  9 

99-6 

17  02.3 

99.0 

17  49-  5 

98.3 

4    50 

40 

16  10.  I 

102.  9 

16  57-9 

102.3 

17  45-  6 

101.  7 

18  33-  2 

lOI.  0 

19  20.  7 

100.  4 

40 

30 

17  39-  8 

105.0 

18  27.8 

104.  4 

19  15-  7 

103.  8 

20  03.  6 

103.  I 

20  51.  2 

102.5 

30 

20 

19  08.  5 

107.  I 

19  56.  8 

106.  5 

20  45.  0 

105.9 

21  33-  I 

105.  2 

22  21.  0 

104.  6 

20 

10 

20  36.  2 

109.3 

21  24.  8 

108.  6 

22  13.4 

108.  0 

23  01.8 

107-4 

23  49.  8 

106.  7 

10 

4    GO 

22  02.  7 

III.  5 

22  51.8 

no.  8 

23  40-  6 

no.  2 

24  29.  3 

109.  6 

25  17-9 

108.  9 

4    00 

3    50 

23  28.  0 

113-7 

24  17-3 

113-  0 

25  06.  6 

112.  4 

25  55-7 

III.  8 

26  44.  6 

III.  I 

3    50 

40 

24  51.8 

115-9 

25  41.  6 

115- 3 

26  31.3 

114.  7 

27  20.7 

114.  0 

28  10.  0 

113- 4 

40 

30 

26  14.  I 

1x8.  2 

27  04.3 

117.  6 

27  54-4 

117-  0 

28  44.  3 

116.  3 

29  34-  I 

115- 7 

30 

20 

27  34-5 

120.  6 

28  25.  2 

120.  0 

29  15.8 

119.  4 

30  06.  I 

118.  7 

30  56-3 

118.  I 

20 

10 

28  53-  I 

123.0 

29  44.  2 

122.  4 

30  35-  3 

121.  8 

31  26.  2 

121.  2 

32  17.0 

120.  6 

10 

3    00 

30  09.4 

125.4 

31  oi-  I 

124.9 

31  52.7 

124-3 

32  44-  I 

123-7 

33  35-4 

123.  I 

3    00 

2    50 

31  23.4 

127.9 

32  25.8 

127.4 

33  07-  9 

126.8 

33  59-9 

126.  2 

34  51-8 

125.6 

2    50 

40 

32  34-9 

130-5 

33  27-8 

130-0 

34  20.  6 

129.4 

35  13-  I 

128.8 

36  05.  5 

128.  2 

40 

30 

33  43-  8 

^33-2 

34  37-  2 

132-7 

35  30.  5 

132.  I 

36  23.  7 

131- 5 

37  16-7 

130.9 

30 

20 

34  49-  5 

135-  9 

35  43-  6 

135-4 

36  37-  5 

134-8 

37  31-3 

134-3 

38  25.  0 

133-7 

20 

10 

35  52-  2 

138-7 

36  46.  9 

138-2 

37  41-5 

137-6 

38  36.  0 

137-  I 

39  30-  2 

136-6 

10 

2    00 

36  51-4 

141-  5 

37  46.  8 

141-  0 

38  42-  0 

140-  5 

39  37-  0 

140.  0 

40  32-  0 

139-  5 

2    00 

1    50 

37  47-  I 

144.  4 

38  43-  I 

143-9 

39  38.  7 

143-5 

40  34.5 

143-0 

41  30.  2 

142-  5 

1    50 

40 

38  38.  9 

147.4 

39  35-  4 

147-0 

40  31.8 

146.  5 

41  28.  I 

146.  I 

42  24.  3 

145-  6 

40 

30 

39  26.  4 

150.4 

40  23.  7 

150.  0 

41  20.  6 

149.  6 

42  17.5 

149.  2 

43   14-  5 

148-7 

30 

20 

40  10.  0 

153-5 

41  07.  6 

153-2 

42  05.  2 

152.8 

43  02.  7 

152-4 

44  00.  I 

152.0 

20 

10 

40  48.  9 

156-7 

41  47.  0 

156.4 

42  45.  I 

156.  0 

43  43-  I 

155-7 

44  41-  2 

155-3 

10 

1    00 

41  23.  0 

159-9 

42  21.  6 

159.6 

43  20.  2 

159-3 

44  18.7 

159.0 

45  17-2 

158.7 

1    00 

0    50 

41  52.  2 

163.  2 

42  51.  2 

162.  9 

43  50-3 

162.  7 

44  49-3 

162.  4 

4'^  48-  I 

162.  I 

0    50 

40 

42  16.  4 

166.  5 

43  15-8 

166.3 

44  15-  2 

166.  I 

45  14-5 

165-9 

46  13-  8 

165-7 

40 

30 

42  35-  4 

169.8 

43  35-  I 

169.7 

44  34-7 

169.5 

45  34-  3 

169.4 

46  33-  9 

169.  2 

30 

20 

42  49-  0 

173-2 

43  48.  8 

173-  I 

44  48.  6 

173-0 

45  48.  4 

172.9 

46  48-  3 

172.8 

20 

10 

42  57-  2 

176.6 

43  57-  2 

176.5 

44  57-2 

176-5 

45  57-  I 

176.4 

46  57-  I 

176.4 

10 

0    00 

43     0. 0 

180.  0 

44    0.  0 

180.  0 

45     0.0 

1 80-  0 

46     0.  0 

I  So.  0 

47     0.  0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  risinj;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  SoDth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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1  00 
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40 
30 
20 
10 


0    00 


10° 


Alt. 


o  / 


0  19.3 

1  48.5 

3  18.5 

4  49-  I 

6  20.3 

7  SI- 9 
9  23.9 

10  56.  I 
12  28.  3 

14  00.  7 

15  32.9 

17  05.  o 

18  36.  7 

20  08.  o 

21  38.  7 

23  08.  8 

24  38.  o 

26  06.  2 

27  Z3-Z 

28  59-  I 

30  23.  5 

31  46.  4 

33  08.0 

34  26.  5 

35  43-  2 

36  57-  7 

38  09.  5 

39  18.  5 

40  24.  3 

41  26.  8 

42  25.  5 

43  20.  4 

44  II.  I 

44  47-  4 

45  39-  o 

46  15.6 

46  47.  o 

47  13- o 
47  ?,?,■  4 
47  48.  I 
47  57- o 


Az. 


48     o.  o 


74- o 
76.  o 
77-9 
79-9 
81.  8 

83.8 

85-7 
87.7 

89.7 

91.7 

93-7 

95-7 

97-7 

99-7 

loi.  8 

103.9 

106.  I 

108.3 
no.  5 
112.  8 
115.  I 
117-  5 
119-9 

122.  4 
125.0 
127.  6 
130.3 

133-  I 
136.0 

139-0 
142.  o 

145-  I 
148.3 
151.  6 

154-9 

158-4 
161.  9 
165.4 
169.  o 
172.7 
176.3 


11^ 


Alt. 


o    / 


180. 


1  07.  2 

2  36.  2 

4  05.9 

5  36.3 
7  07.4 


8  38.  9 

10  10.  6 

11  42.  9 

13  IS-  I 

14  47-  5 

16  19.  8 

17  SI- 9 

19  23.  7 

20  55-  2 

22  26.  I 

23  56.4 

25  25.8 

26  54.4 

28  21.8 

29  48.  I 

31  12.9 

32  26.3 
2,2,   57-  7 

35  17-4 

36  34-  7 

37  49-  8 

39  02.  2 

40  II.  8 

41  18.3 

42  21.  4 

43  20.  8 

44  16.  4 

45  07.  7 

45  54-  7 

46  36.  7 

47  13-9 

47  45-  8 

48  12.3 
48  Z2-  o 
48  48.  o 
48  56.  9 


Az. 


12^ 


Alt. 


40  o.  o 


73-4 

75-4 

77-3 

79-3 
81.  2 

83.2 

85.1 
87.1 

89.0 
91.  o 
93-0 

95-0 
97.0 
99-  I 

lOI.  I 

103-3 
105-4 

107.  6 
109.  8 
112.  I 

114- 4 
116.  8 
119.  2 

121.  7 

124-3 
127.  o 
129.7 

132.5 
135-4 

138.4 

141-5 
144.  6 

147-9 
151.  2 
154.  6 

158.  I 
161.  6 
165.  2 
168.8 
172.  6 
176.3 


o    / 


180.  o 


0  27.4 

1  55-2 

3  23.8 

4  53-4 

6  23.  5 

7  54-5 

9  25.8 

10  57-  5 
12  29.  6 

14  01.  9 

15  34-  2 

17  06.  4 

18  38.  7 

20  10.  6 

21  42.  2 

23  13-3 

24  43-  8 

26  13.  5 

27  42.4 

29  10.  2 

30  36.  8 
32  02.  I 

2,2,  25-9 
34  47-  8 

36  08.  o 

37  25.9 

38  41.6 

39  54-  7 

41  04.  9 

42  12.  I 

43  15-9 

44  16.  o 

45  12.  2 

46  04.  3 

46  51.  8 

47  34-  6 

48  12.  2 

48  44.  6 

49  II-  5 
49  32.  6 
49  47-  8 
49  56-  9 


50  o.  o 


Az. 


70.9 

72.8 
74.8 
76.7 

78.7 
80.6 

82.6 

84.5 
86.4 

88.4 

90.4 

92.3 

94-3 
96.3 
98.4 
00.  5 
02.  6 
04.  7 

06.  9 
09.  I 
II.  4 

13-7 
16.  I 

18.6 

21.  I 

23-7 
26.3 
29.  I 

31-9 
34-8 

37-8 
40.  9 
44-  I 
47-4 
50.7 
54-  2 

57-7 
61.  3 
64.9 
68.6 
72.4 
76.  2 


13= 


Alt. 


o    / 


1  15.  6 

2  43-  I 

4  11-4 

5  40.8 

7  10.7 

8  41.4 

10  12.  7 

11  44.  2 

13  16.  3 

14  48.  4 

16  20.  8 

17  S3-  I 

19  25.4 

20  56.  6 
22  29.  I 

24  00.  3 

25  31-  I 

27  01.  o 

28  30.  2 

29  58.3 

31  25.3 

32  50-3 

34  IS- 3 

35  37-8 

36  58.  4 

38  16.  9 

39  2,2-  2 

40  46.  9 

41  57-8 

43  05.  7 

44  10.  2 

45  II-  o 

46  07.  9 

47  00.  5 

47  48.  9 

48  32.  2 

49  10.  5 

49  43-  3 

50  10.  7 
50  32.  o 
50  47.  6 
50  56.  5 


Az. 


80.0 


51  0.0 


70.3 
72.  2 

74.  2 
76.1 
78.0 
79-9 

81.  9 
83-8 
85.8 
87.8 
89.7 

91-7 

93-7 
95-7 
97-7 
99-8 
loi.  9 
104.  o 

106.  2 
108.  4 

no.  7 
113.  o 
IIS- 4 
117-9 

120.  4 
123.0 

125.7 
128.5 

131- 3 
134-  I 

137-  I 
140.3 
143-6 
146.  9 
150.  2 
153-7 

157-3 
161.  o 

164.  7 

168.  4 

172.3 

176.  I 


14° 


Alt. 


o  37.8 


180.  o 


03-8 
31-  I 
59-  I 
28.  I 

57-9 

28.4 


10  59.  4 
12  31.0 

14  02.  8 

15  34-  9 

17  07.  3 

18  39-  7 

20  II.  9 

21  44.  o 

23  15-8 

24  47-  2 

26  18.  I 

27  48.3 

29  17.  8 

30  46.  3 
32  13-7 

22  39-  7 

35  04-  4 

36  27.4 

37  48.  6 

39  07-  8 

40  24.  6 

41  39-  o 

42  50.  5 

43  59-  I 


45  04.  3 

46  05.  8 

47  03.  5 

47  56-9 

48  45-  8 

49  29.  8 

50  08.  7 

50  42-  I 

51  09.  8 
51  31-8 
SI  47-4 
51  56.9 


Az. 


52  0.0 


67.7 

69.7 
71.  6 
73-6 
75-5 
77-4 
79-3 

81.3 
83.2 
85.1 
87.0 
89.0 
91.  o 

93- o 
95- o 
97.0 

99-  I 
loi.  2 

103-3 

105-5 
107-7 
no.  o 
112.  3 
114.  7 
117.  2 

119.  7 
122.  3 
125.0 
127.8 
130.6 
133-6 

136.6 
139.8 
143-0 
146.3 
149.8 

153-3 

156.9 
160.  6 
164.4 
168.  2 
172.  I 
176.  I 


180.  o 


Angle. 


h.  m. 


7    10 

7  00 
6  50 
40 
30 
20 
10 

6  00 
5  50 
40 
30 
30 
10 

5 
4 


4  00 
3  50 
40 
30 
20 
10 

3 
2 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  risintr  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

7    40 

0  36.2 

59-0 

7     40 

30 

0  17-5 

62.1 

I  06.8 

61.5 

I  56.  2 

60.  9 

30 

20 

0  01.  9 

65-  I 

0  50.8 

64.6 

I  39-7 

64.  0 

2  28.7 

63-5 

3  17- 6 

62.  9 

20 

10 

I  26.  4 

67.1 

2  14.9 

66.5 

3  03-4 

66.0 

3  52-0 

65-4 

4  40.  6 

64.8 

10 

7    00 

2  52.0 

69.  I 

3  40.2 

68.5 

4  28.4 

67.9 

5  16.5 

67-3 

6  04.  6 

66.7 

7     00 

6    50 

4  19.0 

71.  0 

5  06.8 

70.4 

5  54-6 

69.8 

6  42.4 

69.  2 

7  30-2 

68.6 

6    50 

40 

5  46.7 

73- 0 

6  34.2 

72.4 

7  21.7 

71.7 

8  09.  2 

71. 1 

8  56-6 

70-5 

40 

30 

7  15-5 

74-9 

8  02.8 

74-3 

8  49-9 

73-6 

9  37-  I 

73- 0 

10  24.  2 

72.4 

30 

20 

8  45.0 

76.8 

9  32-0 

76.  2 

10  19.  0 

75-5 

II  05.9 

74-9 

II  52.7 

74-3 

20 

10 

10  15.  2 

78.7 

II  02.  I 

78.1 

II  48.8 

77-4 

12  35.4 

76.8 

13  22.  0 

76.  2 

10 

6    00 

II  46.  I 

80.6 

12  32.  7 

80.0 

13  19.2 

79-4 

14  05-  7 

78.7 

14  52-  0 

78.0 

6    00 

5    50 

13  17-5 

82.6 

14  03.  9 

81.9 

14  50.  2 

81.3 

15  36-  4 

80.6 

16  22.  6 

79-9 

5    50 

40 

14  49-  3 

84.5 

15  35-6 

83.8 

16  21.8 

83.2 

17  07.  9 

82.5 

17  53-  8 

81.8 

40 

30 

16  21.  2 

86.4 

17  07.  4 

85-7 

17  53-6 

85.1 

18  39-  5 

84.4 

19  25.4 

83-7 

30 

20 

17  53-6 

88.4 

18  39.  8 

87.7 

19  25-8 

87.0 

20  II.  7 

86.3 

20  57-4 

85-6 

20 

10 

19  25.8 

90-3 

20  12.  0 

89.6 

20  58.  0 

88.9 

21  43-9 

88.2 

22  29.  5 

87-5 

10 

5    00 

20  58.  2 

92-3 

21  44.4 

91.  6 

22  30.4 

90.9 

23  16.  2 

90.  2 

24  01.  9 

89-5 

5    00 

4    50 

22  30.  6 

94-3 

23  16.  7 

93-6 

24  02.  7 

92.9 

24  48.  5 

92.  2 

25  34-2 

91-5 

4    50 

40 

24  02.  4 

96.4 

24  48.  7 

95-7 

25  34-  8 

95- 0 

26  20.  7 

94.  2 

27  06.  4 

93-5 

40 

30 

25  33-9 

98.4 

26  20.  4 

97-7 

27  06.  6 

97.0 

27  52-  7 

96-3 

28  38.  5 

95-5 

30 

20 

27  05.  0 

100.  5 

27  51-7 

99-8 

28  38.  I 

99.  I 

29  24-  3 

98-4 

30  10.3 

97-6 

20 

10 

28  35-  5 

102.  6 

29  22.3 

lOI.  9 

30  09.  0 

lOI.  2 

30  55-3 

100.  5 

31  41-5 

99-7 

10 

4    00 

30  OS-  2 

104.  8 

30  52-4 

104.  I 

31  39-3 

103.4 

32  25.9 

102.  6 

33   12.3 

lOI.  9 

4    00 

3    50 

31  33-9 

107.  0 

32  21.4 

106.3 

33  08.  6 

105.  6 

33  55-  5 

104.  8 

34  42.  2 

104.  I 

3    50 

40 

33  oi-  8 

109.3 

33  49-  6 

108.  6 

34  37-  I 

107.9 

35  24-  4 

107.  I 

36  II.  4 

106.3 

40 

30 

34  28.  2 

III.  6 

35  16.4 

no.  9 

36  04.4 

no.  2 

36  52.  0 

109.4 

37  39-  4 

108.6 

30 

20 

35  53-4 

114.  0 

36  42.  0 

^^3-3 

37  30-  4 

112.  6 

38  18.  5 

III. 8 

39  06.  3 

III.  0 

20 

10 

37  16.8 

116.  5 

38  06.  0 

115.  8 

38  54-  9 

115.  I 

39  43-  4 

114- 3 

40  31-  7 

113- 5 

10 

3    00 

38  38.  6 

119.  0 

39  28.  3 

118.  3 

40  17.  7 

117.  6 

41  c6.  8 

116.  8 

41  55-6 

116.  0 

3    00 

2    50 

39  58-  2 

121.  6 

40  48.  5 

120.  9 

41  38.  6 

120.  2 

42  28.  2 

119.  4 

43  17-6 

118.  7 

2    50 

40 

41  15.  8 

124.3 

42  06.  7 

123.  6 

42  57-3 

122.  9 

43  47-  6 

122.  I 

44  37-  6 

121.  4 

40 

30 

42  30.8 

127.  I 

43  22.3 

126.  4 

44  13-  6 

125-7 

45  04-  5 

124.9 

45  55-  2 

124.  2 

30 

20 

43  43-  0 

129.9 

44  35-2 

129.3 

45  27-  2 

128.6 

46  18.  9 

127.8 

47  10-4 

127. 1 

20 

10 

44  52-2 

132.9 

45  45-  I 

132-3 

46  37-  9 

131.  6 

47  30-  3 

130.9 

48  22.  6 

130.  I 

10 

2    00 

45  58-2 

136.0 

46  51.  9 

135-3 

47  45-  4 

134-7 

48  38.  5 

134.0 

49  31-  6 

^33-3 

2     00 

1     50 

47  00-4 

139.2 

47  54-9 

138-5 

48  49.  2 

137-9 

49  43-  I 

137.2 

50  37-0 

136-5 

1     50 

40 

47  59- 0 

142.4 

48  54-  2 

141.  8 

49  49-  2 

141.  2 

50  44.  0 

140.  6 

51  38.  6 

139-9 

40 

30 

48  53-  0 

145-8 

49  49-  0 

145-3 

50  44.  8 

144.  7 

51  40.  2 

144.  I 

52  35-  7 

143-4 

30 

20 

49  42.  6 

149-3 

50  39-  3 

148.8 

51  35-8 

148.2 

52  3^-  2 

147-7 

53  28.  5 

147-  I 

20 

10 

50  27.  2 

152.9 

51  24.  5 

152.4 

52  21.8 

151-9 

53  19-  I 

151-4 

54  16.0 

150.9 

10 

1    00 

51  06.  8 

156-5 

52  04-  8 

156.  I 

53  02.  7 

155-7 

54  00.  5 

155-2 

54  58-  2 

154.8 

1    00 

0    50 

51  40.  7 

160.3 

52  39-  3 

160.  0 

53  37-  8 

159.6 

54  36-  2 

159- I 

55  34-  6 

158.8 

0    50 

40 

52  08.  9 

164.  2 

53  08.  0 

163.9 

54  07.  I 

163.6 

55  06.  I 

163.  2 

56  05.  0 

162.  9 

40 

30 

52  31-0 

168.  I 

53  3°-  7 

167.9 

54  30-  0 

167.6 

55  29.  5 

167-3 

56  28.  9 

167.  I 

30 

20 

52  47.  2 

172.  0 

53  47-  0 

171-9 

54  46-  7 

171.  7 

55  46-  5 

171- 5 

56  46.  2 

171-4 

20 

10 

52  56-9 

176.  0 

53  56-  8 

175-9 

54  56-  8 

175-8 

55  56-  7 

175-7 

56  56-  5 

175-7 

10 

0    00 

53     00 

180.  0 

54    0.0 

180.  0 

55     o-o 

180.  0 

56     0.0 

180.  0 

57    0-0 

180.  0 

0    00 

In  Nort 

1  declination 

when  t: 

le  star  is  risii 

ig  or  Eas 

t  of  the  men 

dian,  the 

!  tabulated  a 

zimuths 

are  reckoned 

from  No 

rth  to  East; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  .South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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20°                        21° 

2?.° 

23° 

24° 

Hour 
Angle. 

1 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 



Az. 

Alt. 

Az. 

Alt.       :'    Az. 

1 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0        / 

0 

h. 

m. 

8     00 

0  33-  6 

53-4 

I  24.4 

52-9 

2  15.2 

52.4 

8 

00 

7    50 

o  o8.  2 

56.5 

0  58.4 

55-9 

I  48.7 

55-4 

2  38.9 

54.8 

3  29.2 

54-3 

7 

50 

40 

I  26.  0 

58.4 

2  15.8 

57-9 

3  05.5 

57-3 

3  55-3 

56.8 

4  45- 0 

56.2 

40 

30 

2  45-5 

60.3 

3  34-8 

59-8 

4  24.1 

59-2 

5  13-3 

58.7 

6  02.  6 

58-1 

30 

20 

4  06.5 

62.3 

4  55-4 

61.  7 

5  44-2 

61.  I 

6  33- 0 

60.6 

7  21.8 

60.  0 

20 

10 

5  28.9 

64.  2 

6  17.4 

63.6 

7  05.8 

63.0 

7  54.1 

62.  4 

8  42.5 

61.8 

10 

7     00 

6  52.7 

66.1 

7  40.8 

65-5 

8  28.  8 

64.9 

9  16.7 

64.3 

10  04.  6 

63-7 

7 

00 

6    50 

8  17.7 

68.0 

9  05.4 

67.4 

9  52- 9 

66.7 

10  40.  5 

66.1 

II  27.9 

65-5 

6 

50 

40 

9  43-9 

69.9 

10  31.2 

69-3 

II   18.4 

68.6 

12  05.  6 

68.0 

12  52.  6 

67-3 

40 

30 

II   II.  2 

71.7 

II  58.  I 

71- I 

12  44.9 

70.4 

13  31.7 

69.8 

14  18.  4 

69.  2 

30 

20 

12  39.4 

73-6 

13  26.  0 

73- 0 

14  12.  5 

72.3 

14  58.9 

71-7 

15  45-  2 

71.  I 

20 

10 

14  08.  4 

75-5 

14  54-  7 

74-8 

15  40.  8 

74.1 

16  27.  0 

73-5 

17  13-0 

72.9 

10 

6    00 

15  38.  2 

77-4 

16  24.  2 

76.7 

17  10.  2 

76.  0 

17  56.0 

75-4 

18  41.6 

74.7 

6 

00 

5    50 

17  08.5 

79.2 

17  54-5 

78.6 

18  40.  2 

77-9 

19  25.7 

77-2 

20  II.  I 

76.5 

5 

50 

40 

18  39.  6 

81.  I 

19  25.2 

80.4 

20  10.  7 

79-8 

20  56.  I 

79-  I 

21  41.  2 

78.4 

40 

30 

20  II.  0 

81.  I 

20  56.  5 

82.3 

21  41.7 

81.6 

22  26.  9 

80.9 

23  II.  9 

80.2 

30 

20 

21  42.9 

84.9 

22  28.  3 

84.2 

23  13-4 

83-5 

23  58.4 

82.8 

24  43.  2 

82.1 

20 

10 

23  15-0 

86.8 

24  10.3 

86.1 

24  45-  3 

85-4 

25  30-  2 

84.7 

26  14.  9 

84.0 

10 

5    00 

24  47-  3 

88.8 

25  32.5 

88.1 

26  17.  5 

87.3 

27  02.3 

86.6 

27  46.  8 

85-9 

5 

00 

4    50 

26  19.  5 

90.8 

27  04.  8 

90.  I 

27  49-  7 

89-3 

28  34.  6 

88.5 

29  19.  0 

87.8 

4 

50 

40 

27  51-9 

92.8 

28  37.  2 

92.  0 

29  22.  2 

91-3 

30  06.  9 

90.5 

30  51-  4 

89.7 

40 

30 

29  24.  0 

94.8 

30  09.  3 

94.0 

30  54-  4 

93-3 

31  39-2 

92.5 

32  23.  7 

91.7 

30 

20 

30  56.  0 

96.9 

31  41-4 

96.  I 

32  26.  5 

95-3 

33  II- 4 

94-5 

33  55-9 

93-7 

20 

10 

32  27.3 

99.0 

33  12.9 

98.2 

33  58-2 

97-4 

34  43-  2 

96.6 

35  27.9 

95-8 

10 

4    00 

33  58-4 

lOI.  I 

34  44-2 

100.3 

35  29.  6 

99-5 

36  14.  8 

98.7 

36  59-  6 

97-9 

4 

00 

3    50 

35  28.  6 

^03-3 

36  14.6 

102.  5 

37  00.3 

lOI.  7 

37  45-  8 

100.  9 

38  30.  8 

100.  I 

3 

50 

40 

36  58.  I 

105-5 

37  44.5 

104.7 

38  30.  5 

103.  9 

39  i6-  2 

103.  I 

40  01.  5 

102.3 

40 

30 

38  26.  4 

107.8 

39  13-  I 

107.  0 

39  59-  5 

106.  2 

40  45-  7 

105.4 

41  31-  2 

104.  6 

30 

20 

39  53-8 

no.  2 

40  40.  9 

109.4 

41  27.  7 

108.6 

42  14.  2 

107-7 

43  00.  2 

106.  9 

20 

10 

41  19.7 

112.  7 

42  07.  2 

III.  9 

42  54.  6 

III.  0 

43  41.  5 

no.  I 

44  27.9 

109-3 

10 

3    00 

42  44.  I 

IIS-  2 

43  32.  2 

114.  4 

44  20.  0 

113.  6 

45  07-  4 

112.  7 

45  54-4 

III.  9 

3 

00 

2    50 

44  06.  6 

117.  9 

44  55-3 

117.  0 

45  43-  7 

116.  2 

46  31.8 

115- 3 

47   19-3 

114.  5 

2 

50 

40 

45  27.  3 

120.  6 

46  16.  7 

119.  8 

47  05-  7 

118.  9 

47  54-3 

118.  0 

48  42.  5 

117.  2 

40 

30 

46  45-  5 

123.4 

47  35-  7 

122.  6 

48  25.  4 

121.  7 

49  14.  7 

120.8 

50  03.  6 

120.  0 

30 

20 

48  01.  5 

126.3 

48  52-3 

125-5 

49  42.  8 

124.7 

50  32-9 

123.8 

51  22.5 

123.0 

20 

10 

49  14.2 

129.3 

50  06.  0 

128.6 

50  57-  I 

127.8 

51  48.  0 

126.  9 

52  38.  5 

126. 1 

10 

2    00 

50  24.3 

132-5 

51  16.  6 

131-8 

52  08.  7 

130.9 

53  00.  4 

130.  I 

53  51-7 

129.  3 

2 

00 

1     50 

51  30-  2 

135-8 

52  23.6 

135- I 

53   16.5 

134-3 

54  09.  I 

133-5 

55  01.4 

132.7 

1 

50 

40 

52  32-  9 

139-3 

53  27.0 

138.5 

54  20.  8 

137-8 

55  14.3 

137-0 

56  07.  5 

136.  2 

40 

30 

53  30.  9 

142.8 

54  25.  9 

142.  I 

55  20.  6 

141.  4 

56  15-  I 

140.  6 

57  09.  2 

139.8 

30 

20 

54  24- 5 

146.  5 

55  20.3 

145-9 

56  15-9 

145-2 

57  II- 3 

144-  5 

58  06.  4 

143.8 

20 

10 

55  12.6 

150-3 

56  09.  4 

149.7 

57  05.9 

149.  I 

58  02.  I 

148.5 

58  58-  2 

147.8 

10 

1    00 

55  55-  8 

154.3 

56  53-  2 

153-8 

57  50.  5 

153.2 

58  47-  7 

152.  6 

59  44-  6 

152.  0 

1 

00 

0    50 

56  32- 7 

158.4 

57  31-0 

157-9 

58  29.  I 

157.4 

59  27.  0 

156.9 

60  24.  7 

156.4 

0 

50 

40 

57  03.  9 

162.  5 

58  02.  6 

162.  2 

59  01.3 

161.  8 

59  59-  9 

161.  4 

60  58.4 

160.  9 

40 

30 

57  28.  0 

166.8 

58  27.3 

166.  5 

59  26.  7 

166.  2 

60  26.  0 

165.9 

61  25.  0 

165.6 

30 

20 

57  45-  9 

171.  2 

58  45-  6 

171.  0 

59  45-  2 

170.8 

60  44.  8 

170.  6 

61  44.  4 

170.3 

20 

10 

57  56-  5 

175-6 

58  56-  3 

175-5 

59  56.  2 

175-4 

60  56.  I 

175-3 

61  56.  0 

175-2 

10 

0    00 

58    0.0 

180.0 

59    0.0 

180.  0 

60    0.  0 

180.  0 

61     0. 0 

180.  0 

62     0. 0 

180.0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  taeridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
AnRle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6 

00 

0  00.  0 

90.  0 

6    00 

S 

50 

I  32-4 

91.9 

0  45.1 

92.  6 

5    50 

40 

3  04.5 

93-9 

2  17.  2 

94.6 

I  29.8 

95-2 

0  42.4 

95-8 

40 

30 

436.5 

95-9 

3  49-1 

96-5 

3  OI-6 

97-1 

2  14.  2 

97-8 

I  26.  6 

98.4 

30 

20 

6  08.2 

97-9 

5  20-6 

98.5 

4  33-0 

99.1 

3  45-4 

99-7 

2  57-7 

100.  4 

20 

10 

7  39-5 

99.9 

6  51.8 

100.  5 

6  03.9 

lOI.  I 

5  16.  2 

lOI.  7 

4  28.3 

102.  4 

10 

5 

00 

9  10. 1 

lOI.  9 

8  22.  2 

102.5 

7  34.2 

103.2 

6  46.  2 

103.8 

5  58.1 

104.4 

5    00 

4 

50 

10  40.  2 

103.9 

9  52-0 

104-5 

9  03.7 

105.2 

8  15-5 

105.8 

7  27.2 

106.  4 

4    50 

40 

12  09.3 

106.  0 

11  20.  9 

106.  6 

10  32.4 

107.  2 

9  43-9 

107.8 

855-3 

108.  4 

40 

30 

13  37-  7 

108.  I 

12  48.  9 

108.7 

12  00.  2 

109.3 

II  II. 3 

109.9 

10  22.  4 

no.  4 

30 

20 

15  04-  9 

no.  2 

14  15-  9 

no.  8 

13  26.  8 

III. 4 

12  37.6 

112.  0 

II  48.3 

112.  5 

20 

10 

16  30.  9 

112.  3 

15  41-6 

112.  9 

14  52.0 

"3-5 

14  02.  6 

114.  I 

13  12.  9 

114.  6 

10 

4 

00 

17  55-  7 

114- 5 

17  06.  0 

115.  I 

16  16.  2 

115.  6 

15  26.  2 

116.  2 

14  36-  2 

116.  8 

4    00 

3 

50 

19  19.  0 

116.  7 

18  28.  9 

"7-3 

17  38.6 

117.  8 

16  48.  2 

118.  4 

15  57-8 

119.  0 

3    50 

40 

20  40.  7 

118.  9 

19  50.  I 

"9-5 

18  59.  4 

120.0 

18  08.  6 

120.  6 

17  17.7 

121.  2 

40 

30 

22  00.  7 

121.  2 

21  09.  7 

121.8 

20  18.  4 

122.3 

19  27.  2 

122.8 

18  35-  8 

123.4 

30 

20 

23  18.7 

123-5 

22  27.  2 

124.  I 

21  35-5 

124.  6 

20  43.  8 

125.  I 

19  51-9 

125-7 

20 

10 

24  34.  6 

125-9 

23  42.  8 

126.4 

22  50.  5 

126.9 

21  58.2 

127.4 

21  05.9 

128.0 

10 

3 

00 

25  48.  4 

128.3 

24  55-8 

128.8 

24  03.  2 

129.3 

23  10.4 

129.8 

22  17- 5 

130.3 

3    00 

2 

50 

26  59.  7 

130-7 

26  06.  6 

131.  2 

25  13-4 

131- 7 

24  20.  I 

132.2 

23  26.  7 

132-  7 

2    50 

40 

28  08.  4 

133-2 

27  14.7 

133-7 

26  21.  0 

134-2 

25  27.1 

134-7 

24  33-  r 

135-2 

40 

30 

29  14.  2 

135-8 

28  20.  I 

136.3 

27  25.7 

136.  7 

26  31.3 

137-2 

25  36.8 

137-7 

30 

20 

30  17.  I 

138.4 

29  22.  3 

138.9 

28  27.4 

139-3 

27  32-5 

139-8 

26  37.4 

140.  2 

20 

10 

31  16.8 

141.  I 

30  21.  6 

141.  5 

29  26.0 

141.  9 

28  30.  5 

142.4 

27  34-  9 

142.8 

10 

2 

00 

32  13.2 

143.8 

31  17-3 

144-2 

30  21.3 

144-6 

29  25.  2 

145-0 

28  29.  0 

145-4 

2    00 

1 

50 

35  05.  9 

146.  6 

32  09.  5 

147-0 

31  12.9 

147-3 

30  16.4 

147-7 

29  19-  7 

148.  I 

1    50 

40 

33  55- 0 

149.  4 

32  58-0 

149-8 

32  00.9 

150.  I 

31  03-  8 

150-5 

30  06.  6 

150.8 

40 

30 

34  39-  9 

152-3 

33  42.  5 

152.  6 

32  44.8 

152-9 

31  47-2 

153-3 

30  49-  7 

153-6 

30 

20 

35  20.  9 

155-2 

34  22.9 

155-5 

33  24-  8 

iSS-8 

32  26.  7 

156.  I 

31  28.6 

156.4 

20 

10 

35  57-3 

158.2 

34  59-  0 

158.5 

34  00.  4 

158-7 

23  02.0 

159-0 

32  03.  5 

159.3 

10 

1 

00 

36  29.  4 

161.  2 

35  30-  6 

161.  5 

34  31-8 

161.  7 

33  32-9 

161.  9 

32  34-  0 

162.  2 

1     00 

0 

50 

36  56.  8 

164.3 

35  57-8 

164.  5 

34  58-  4 

164.  7 

33  59-  2 

164.9 

33  00.0 

165.  I 

0    50 

40 

37  19-4 

167.4 

36  19.  9 

167.6 

35  20.4 

167.7 

34  20.  9 

167.9 

33  21.4 

168.0 

40 

30 

37  37-  I 

170.5 

3^  37-4 

170.  6 

35  37-7 

170.7 

34  38-  0 

170.9 

33  38-  2 

171.  0 

30 

20 

37  49-  8 

173-7 

36  49-  9 

173-8 

35  50-  I 

173-8 

34  50-  2 

173.9 

33  50-3 

174.0 

20 

10 

37  57-4 

176.8 

36  57-  5 

176.9 

35  57-5 

176.9 

34  57-  6 

177.0 

33  57-6 

177.0 

10 

0 

00 

38     0.0 

180.  0 

37     o-o 

180.  0 

36    0.  0 

I  So.  0 

35     0.0 

180.  0 

34     0.0 

180.  0 

0    00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian ,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  decjination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5'^            !            c° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

M. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b.  m. 

o          / 

0 

0        / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5    30 
20 

o  39.1 

2    lO.  O 

99.0 
lOI.  0 

I  22.3 

loi.  6 

0  34.6 

102.  2 

5    30 
20 

10 

3  40.4 

103.0 

2  52.5 

103-5 

2  04.  6 

104.  I 

I  16.  7 

104.7 

0  28.  7 

105-3 

10 

5    00 
4    50 
40 
30 
20 
10 

5  100 

6  38.8 

8  06.6 

9  33-4 
10  59.  0 
12  23. 2 

104.9 

106.  9 
109.  0 
III.  0 
113.  I 
115-2 

4  21.9 

5  50-4 

7  17-9 

8  44-4 

10  09.  6 

11  33-4 

ioS-5 

107.5 
109.  6 
III.  6 

113.  7 
115- 8 

3  33-7 

5  01.9 

6  29.  I 

7  55-3 
9  20.  I 

10  43.  6 

106. 1 
loS.  I 

no.  2 
112.  2 

114- 3 

1x6.  4 

2  45-5 

4  13-5 

5  40.3 

7  06.  2 

8  30.6 

9  53-8 

106.  7 

108.7 
no.  8 
112.  8 
114.  8 
116.  9 

I  57.3 

3  24.8 

4  51-5 

6  16.  9 

7  41- I 
9  03.6 

107.3 
109.3 

111-3 
113- 3 
115-4 
117- 5 

5    00 
4    50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

13  46.  I 

15  07-  2 

16  26.  7 

17  44.4 

18  59.  9 
20  13.4 

117.4 

119-5 
121.  7 

123.9 

126.  2 

128.5 

12  55-8 

14  16.  6 

15  35-7 

16  52.  8 

18  07.  9 

19  20.  8 

117.9 
120.  0 
122.  2 
124.4 
126.  7 
129.  0 

12  05.  6 

13  25.9 

14  44-5 

16  01.  I 

17  15-7 

18  28.  2 

118.  5 
120.  6 
122.8 
125.0 
127.  2 

129- 5 

11  15.2 

12  35-1 

13  53-3 

15  09.  5 

16  23.  5 

17  35-5 

119.  0 

121.  I 

123-.3 

125-5 
127.7 

130.0 

10  24.  8 

11  44-3 

13  02. 0 

14  17.  6 

15  31-2 

16  42. 6 

119.  6 
121.  7 
123.9 
126. 1 
128.3 

130.5 

4    00 
3    50 
40 
30 
20 
10 

3    00 

2    50 

40 

30 

20 
10 

21  24.  5 

22  33.  I 

23  39.  0 

24  42.  I 

25  42.2 

26  39.  2 

130.8 

133-2 

13s- 7 
13S.2 

140.7 

143-2 

20  31.4 

21  39-4 

22  44.9 

23  47-4 

24  47.0 

25  43-4 

131-3 
133-7 
136.  I 

138.6 
141.  I 
143.6 

19  38.  2 

20  45.8 

21  50.6 

22  52. 6 

23  51-7 

24  47-  6 

131-8 
134.2 
136.6 
139.0 

141.  5 
144.0 

18  44.9 

19  52.0 

20  56.  3 

21  57.8 

22  56.3 

23  51-8 

132.3 
134.6 

137.0 
139-4 
141-9 
144.4 

17  51.6 

18  58.  I 

20  01.  9 

21  02.  8 

22  00.  9 
22  55.6 

132.8 
135- 1 
137-5 
139-9 
142.3 
144.8 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

27  32.8 

28  22.  9 

29  09.3 

29  51-9 

30  30-  4 

31  04- 9 

145-8 
148.5 
151. 2 
153-9 
i5t).7 
159-5 

26  36.5. 

27  26.  I 

28  12.  0 

28  54.  I 

29  32.  2 

30  06.  2 

146.  2 
148.8 

151- 5 
154.2 

157-0 

159-8 

25  40.  I 

26  29.  2 

27  14.6 

27  56.3 

28  34.  0 

29  07.7 

146.  6 
149.2 
151. 9 
154.5 
157.3 
160.  0 

24  43-  7 

25  32.2 

26  17.  2 

26  58.  4 

27  35-7 

28  09.  0 

147.0 
149.  6 
152.2 
154.8 

157-5 
160.  2 

23  47-  3 

24  35-3 

25  19- 8 

26  00.  5 

26  37.4 

27  10.3 

147.3 
149.9 

152.5 
155-1 
157.8 
160.  5 

2    00 
1    50 
40 
30 
20 
10 

1     00 
0    50 

G        30 
20 
10 

31  35- 0 

32  00.  8 
32  21.9 
32  38.  5 
32  50-4 
32  57-6 

162.  4 

165.3 
168.2 

171.  I 
174.  I 

177.0 

30  36.  0 

31  OI-4 
31  22.4 
31  38.8 
31  50-5 
31  57-7 

162.6 
165.4 
168.3 
171.  2 
174.  I 
177.0 

29  37- 0 

30  02.  2 
30  22.9 

30  39-  I 
30  50.  6 

30  57-  7 

162.8 
16^.6 
168.5 

171. 3 
174.2 

177.  I 

28  38.0 

29  02.  9 
29  23.4 
29  39-  3 
29  50-  7 
29  57-7 

163.0 
165.8 
168.6 

171. 4 

174-3 
177.  I 

27  39-0 

28  03.  5 
28  23.  9 

28  39-  5 
28  50.9 

28  57-  7 

163.2 
166.  0 
168.8 

171- 5 
174.4 
177.2 

1    00 
0    50 
40 
30 
20 
10 

0    00 

33     o-o 

180.  0 

32     0.0 

I  So.  0 

31     0.0 

180.  0 

30    0.0 

180.  0 

29     0. 0 

180.  0 

0    00    1 

In  Nort 

I  declination 

,  when  t 

-le  star  is  risi 

ne  or  Ea 

5t  of  the  men 

dian,  th 

s  tabulated  a 

zimuths 

are  reckoned 

from  N( 

jrth  to  East; 

and  when  the  star  is  seltiny  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  thestar  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 

1 

1 

1 

Hour 
Angle. 

10°           1 

11° 

13°             1 

13° 

14° 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0               / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5    00 
4    50 
40 
30 
20 
10 

1  09.  I 

2  36.5 

4  02.  7 

5  27.8 

6  51-5 
8  13.  8 

107.9 
109.9 
III.  9 

113- 9 
116.  0 

118.  0 

0  20.  8 

1  47.9 
3  13-8 

438.S 

6  01.  9 

7  23.7 

108.  5 
no.  5 
112.  5 

114-  5 
116.  6 
118.  6 

0  59-3 

2  24.9 

3  49-2 

5  12.2 

6  33-6 

III.  I 
113.  I 
115.  I 
117.  I 
119. 1 

0  10.  8 

1  26.  0 

2  59-9 

4  22.5 

5  43-4 

III.  7 
113.  6 
115.  6 
117.  6 
119.  7 

0  47.1 

2  10.  6 

3  32-8 

4  53-2 

114-3 
116.  2 

118.  2 

120.  2 

5    00 
4    50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

9  34-4 
10  53-  4 

12  10.  6 

13  25-8 

14  38.  9 

15  49-9 

120.  I 
122.  2 
124.4 
126.  6 
128.8 
131.  0 

8  43-9 

10  02.  5 

11  19.  2 

12  33-9 

13  46.  5 

14  56.  9 

120.  7 
122.8 
124.9 
127.  I 
129.3 

131-5 

7  53-4 
9  II- 5 

10  27.7 

11  42. 0 

12  54.0 
14  03.  9 

121.  2 

123-3 
125.4 

127.  6 

129.8 

132.0 

7  02.8 

8  20.  4 

9  36- 2 
10  50.  7 

12  01.  5 

13  10.8 

121.  8 
123.9 
126.  0 
128.  I 
130-3 
132-5 

6  12.  2 

7  29.4 

8  44.  6 

9  57-8 

11  08.  9 

12  17.7 

122.3 
124.4 
126.  5 
128.6 
130.8 
133-0 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

16  58.  2 

18  04.  2 

19  07-  5 

20  07.9 

21  05.4 
21  59-7 

133-3 
135-6 

137-9 
140.3 
142.8 
145.2 

16  04.  8 

17  10.  2 

18  13.0 

19  12.  9 

20  09.  8 

21  03.  6 

133-8 
136.  I 

138.4 
140.  8 

143-2 
145.6 

,15  "-3 

16  16.  2 

17  iS.  4 

18  17.8 

19  14-  2 

20  07.  5 

134.2 

136.5 
138.8 
141.  2 
143.6 
146.  0 

14  17.  7 

15  22.  I 

16  23.8 

17  22.7 

18  18.  5 

19  II.  3 

134-7 
136.9 
139.2 
141.  6 

143-9 
146.3 

13  24.  I 

14  27.9 

15  29-  I 

16  27.4 

17  22.9 

18  15.  I 

135-2 

137-4 

139-7 
142.  0 

14^^-  3 
146.7 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

22  50.  8 

23  38-  4 

24  22.3 

25  02.  7 

25  39-  I 

26  II.  7 

147-7 
150.  2 

152.8 

155-4 
158.0 
160.  7 

21  54.2 

22  41.3 

23  24.8 

24  04.  8 

24  40.  8 

25  12.9 

148.  I 
150.  6 
153- I 
155-7 
158-3 
161.  0 

20  57.6 

21  44.2 

22  27.3 

23  06.  8 

23  42.4 

24  14.  2 

148.4 
150.9 

153-4 
156.0 
158.6 
161.  2 

20  00.  9 

20  47.  0 

21  29.  7 

22  08.  7 

22  44.  0 

23  15-4 

148.8 
151.  2 
153-  7 
156-3 
1 58.  8 
161.  4 

19  04.  2 

19  49.  8 

20  32.  I 

21  10.  7 

21  45.6 

22  16.  6 

149.  I 

151-  5 
154.0 

156.5 
159.0 
161.  6 

3    00 
1    50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

26  40.  0 

27  04- 3 
27  24-3 
27  39-8 
27  51.0 

27  57-8 

163.4 
166.  I 
168.9 
171.  6 
174.4 
177.2 

25  40.  9 

26  05.  0 
26  24.  8 
26  40.  2 
26  51.  2 
26  57.8 

163.6 
166.3 
169.  0 
171. 7 

174-5 
177.2 

24  41.9 

25  05-  6 
25  25.2 
25  40.  4 

25  51-3 
25  57-8 

163.  8 
166.  5 
169.  2 
171. 9 
174.6 
177-3 

23  42.8 

24  06.  2 
24  25.  6 
24  40.  5 
24  51.4 
24  57-8 

164.  0 
166.6 

169.3 
171. 9 
174.6 
177-3 

22  43.8 

23  06.9 
23  26.  0 
23  40.8 

23  SI- 5 
23  57-9 

164.  2 
166.8 
169.4 
172.  0 

174.7 
177-3 

1     00 
0     50 
40 
30 
20 
10 

0     00 

28    0.0 

180.  0 

27     0. 0 

180.  0 

26     0.  0 

iSo.  0 

25    0.0 

180.  0 

24    0.  0 

180.  0 

0     00 

In  North  declination,  when  the  staris  rising  or  Eastof  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  irom  North  to  West. 

In  South  declination,  when  thestaris  rising  or  Eastof  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  stor  is  setting  or  West  of  the  meridian ,  the  Ubulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

4    30 

I    21.  2 

116.  8 

0  31.9 

117.  4 

4 

30 

20 
10 

2    43.0 

4  03.1 

118.  8 

I20.  8 

I  53-2 
3  12.9 

"9-3 
121.  3 

1  03.4 

2  22.  6 

119.  9 
121.  9 

0  13.6 

1  32.3 

120.  5 
122.  4 

0  42.  0 

123.0 

20 
10 

4    00 
3    50 
40 
30 
20 
10 

5  21.6 

638.2 

7  53- 0 

9  05-8 

10  16.3 

11  24.  6 

122.  9 
124.9 
127.  0 
129.  I 
131.  2 

133-4 

4  30-9 

5  47-1 

7  01.3 

8  13-5 

9  23-6 
10  31-3 

123.4 

125.4 

127-5 
129.  6 

131- 7 
133-9 

3  40-2 

4  55-8 

6  09.  6 

7  21.3 

8  30.9 

9  38.1 

123.9 
125.9 
128.0 
130.  I 
132.2 

134-3 

2  49-5 
4  04.  6 

s  17-9 

6  29.  I 

7  38-2 

8  44.  8 

124-  5 

126.5 
128.5 
130.6 

132-7 
134.8 

I  58.7 

3  13-3 

4  26.  2 

536-8 

6  45-4 

7  51-5 

125.0 
127.  0 
129.  0 
131.  I 
133-2 
135-3 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

12  30.4 

13  33-  7 

14  34.  4 

15  32-2 

16  27.  I 

17  18.9 

135-6 
137-8 
140.  I 
142.4 
144.  7 
147.  I 

11  36.  7 

12  39-4 

13  39-  6 

14  36.  8 

15  3^-3 

16  22.  5 

136.  I 

138.3 
140.  5 

142.8 

145-  I 
147.4 

10  42.  9 

11  45.  I 

12  44.  8 

13  41-5 

14  35-5 

15  26.  I 

136.5 

138-7 
140.9 
143.  2 

145-5 
147-8 

9  49-1 

10  50.9 

11  49.  9 

12  46.  I 

13  39-  6 

14  29.  8 

137-0 
139.2 
141.  4 
143.6 
145.  9 
148.2 

855-3 
9  56-4 

10  55-  0 

11  50.7 

12  43-  7 

13  33-4 

137-4 
139.6 
141.  8 
144.0 
146.  2 
148.5 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1     50 
40 
30 
20 
10 

18  07.  4 

18  52.  7 

19  34-  5 

20  12.  4 

20  47.  2 

21  17.9 

149-5 
151-9 
154-3 
156.8 

159-3 
161.  8 

17  10.  6 

17  55-4 

18  36.  8 

19  14-  5 

19  48.  7 

20  19.  0 

149-8 
152.2 
154.6 

157-0 
159-  5 
162.  0 

16  13.8 

16  58. 1 

17  39-  I 

18  16.4 

18  50.  2 

19  20.  I 

150.  I 

152- 5 
154.9 
157-3 
159.8 
162.  2 

15  17.0 

16  00.  8 

16  41.  4 

17  iS. 2 

17  51-7 

18  21.4 

150.5 
152.8 

155-2 

157-  6 
160.  0 
162.  4 

14  20.  I 

15  03-  5 

15  43-6 

16  20.  I 

16  53-  2 

17  22.5 

150.8 

153- I 

155-5 

157-9 
160.3 

162.  7 

2 

1 

00 
50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

21  44. 7 

22  07.  6 
22  26.  4 
22  41.  0 
22  51.  6 
22  57.9 

164.4 
167.  0 
169.  6 
172.  I 
174-7 
177-3 

20  45.  6 

21  08.  I 
21  26.8 
21  41.  2 

21    51.7 

21  57-9 

164.  6 
167.  I 
169.7 
172.  2 
174.8 
177-4 

19  46.  5 

20  08.  7 
20  27.  2 
20  41.  4 
20  51.8 
20  57.9 

164.8 

167.3 
169.8 

172.3 
174.9 

177-4 

18  47-  3 

19  09.  3 
19  27.6 
19  41.  8 

19  51-9 
19  57-9 

164.9 
167.4 
169.9 
172.4 
174.9 
177-4 

17  48.2 

18  09.  9 
18  28.0 
18  41.8 
18  52.0 
18  58.0 

165.  I 

167.6 
170.  0 

172.5 
175- 0 

177-5 

1 

0 

00 
50 
40 
30 
20 
10 

0    00 

23     0.0 

180.0 

22     0. 0 

180.  0 

21     0. 0 

180.  0 

20    0. 0 

I  So.  0 

19     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  Eastof  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  toKast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  HIast  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  Wtjt  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


1  00 
3    50 

40 
30 
20 
10 

3  00 
3  50 
40 
30 
20 
10 

2  00 
1    50 

40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


20° 


Alt. 


1  o8.  o 

2  22.  2 

3  34-4 

4  44-6 

5  52-6 

6  58.2 

8  01.  4 

9  02.  I 
10  00.  I 

10  55-2 

11  47-7 

12  36.  9 

13  23.  2 

14  06.  I 

14  45-  8 

15  21.9 

15  54-  7 

16  23.  6 

16  49.  o 

17  lo-  5 
17  28.4 
17  42.  I 
17  52.  I 
17  58.  I 


Az. 


125-  5 
127-  5 

129-  S 
131.  6 

133-7 
135-7 

137-9 
140.  o 
142.  2 
144.4 
146.  6 
148.8 

151.  I 

153-4 

155-  8 
158.  I 

160.  5 
162.  9 

165-3 
167.  7 


21° 


Alt. 


18 


o.  o 


172 


^75-  I 
177-5 


180.  o 


30-9 
42.  6 

52.  2 

59-7 
04.8 


7  07-5 
807.7 

9  05-1 
9  59-9 

10  51.7 

11  40.  6 

12  26.  3 

13  08.  7 

13  48.  o 

14  23.  8 

14  56-  I 

15  248 

15  49-  8 

16  II.  2 
16  28.  7 
16  42.  3 
16  52.  2 
16  58.  I 


Az. 


o.  o 


26.  I 
28.  o 
30.  o 

32- 1 

34-  I 
36.2 

38.3 
40.4 
42.  6 

44-  7 
46.  9 
49.  2 

51-5 
53-7 
56.  o 

58.3 
60.  7 
63.  I 

65.5 
67.9 

70- 3 
72.7 

75-  I 
77-6 


22"= 


Alt. 


o        ./ 


0  39.  6 

1  50.  8 

2  59-9 

4  06.  8 

5  II- 4 


6 

7 


180.  o 


13.6 

13-  I 

8  10.  2 

9  04-3 

9  55-  7 

10  44.  o 

11  29.3 

12  II.  3 

12  50.  I 

13  25.  6 

13  57-  5 

14  25-  8 

14  50-  6 

15  II- 7 
IS  29.  I 

15  42.  6 
15  52-3 
IS  58-  I 


Az. 


16 


o.  o 


128.  5 
130.  6 
132-  6 
134.6 
136.6 

138.7 
140.  8 

143-  o 
145-  I 
147-3 
149-5 

151- 8 
154.0 

156-3 
158.6 
160.  9 
163.  2 

165.  6 
1 63.  o 
170.  4 
172.8 

175-2 
177-  6 


23= 


Alt. 


o  59.0 

2  07.  6 

3  13-9 

4  18.  o 


5  19- 

6  18. 

7  IS- 

8  08. 

8  59- 

9  47- 


10  32.  3 

11  13.9 

11  52-3 

12  27.3 

12  58.  9 

13  26.  9 


13 

51- 

4 

14 

12. 

2 

14 

29. 

4 

14 

42. 

8 

14  52- 

3 

14 

38- 

I 

Az. 


180.  o      1 ' 


o.  o 


131. 1 
133- 1 

135-  I 
137-  I 

139-2 
141- 3 

143-4 
145-  5 
147-7 
149-9 

152.  I 

154-3 
i=;6.  6 

158-  9 
161.  2 

163-5 

165.8 
i6s.  2 

170-  5 
172.9 

175-2 
177-6 


24^= 


Alt. 


o    / 


180.  o 


0  07.  2 

1  15-  2 

2  21.  O 

3  24-5 

4  25.6 

5  24-2 

6  20.  I 

7  13-2 

8  03.6 

8  51-0 

9  35-3 
10  16.  5 

10  54  4 

11  29.  2 

12  00.  3 
12  28.  o 

12  52.  2 

13  12.8 
13  29-  7 
13  42.  9 
13  52-4 
13  58-  I 


Az. 


131- 5 
133-5 
135- 5 
137-6 

139-6 
141.  7 
143-8 

145-9 
148.  I 

150-3 

152-4 
154-6 
156.8 

159-  I 
161.  4 

163-7 

166.  o 

168.3 
170.  6 
173-0 

175-3 
177-6 


14     o.  o    180.  o 


Hour 
Angle. 


h.  m. 


4  00 
3  50 
40 
30 
20 
10 


3 
2 


00 
50 
40 
30 
20 
10 


2    00 
1    50 

40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination .  when  the  star  is  rising  or  East  of  the  meridian .  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian ,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


538  LATITUDE  53°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

•    0 

0       / 

0 

0       / 

0 

h. 

m. 

6    SO 

• 

0  II.  7 

83.6 

6 

20 

10 

0  05.  6 

86.9 

0  53-6 

86.2 

I  41-  6 

85.6 

10 

6     00 

o  oo.  o 

90.  0 

0  47-9 

89-4 

I  35-9 

88.8 

2  23.8 

88.2 

3  II-  6 

87.6 

6 

00 

5    50 

I    30.  2 

92.  0 

2  18.2 

91.4 

3  06.  I 

90.8 

3  54- 0 

90.  2 

4  41-9 

89.6 

5 

50 

40 

3  00.4 

94.0 

3  48.4 

93-4 

4  3^-3 

92.8 

5  24-2 

92.  2 

6  12.  I 

91.  6 

40 

30 

4  30-4 

96.  0 

5  18.4 

95-4 

6  06.  4 

94-8 

6  54-4 

94-  2 

7  42.3 

93-6 

30 

20 

5  59-9 

98.0 

6  48.  I 

97-4 

7  36-2 

96.8 

8  24.  2 

96.2 

9  12.  2 

95-6 

20 

10 

7  29.1 

100.  0 

8  17-4 

99-4 

9  05.6 

98.8 

9  53-8 

98.2 

10  42.  0 

97.6 

10 

5    00 

8  57-7 

102.  I 

9  46-1 

loi.  5 

10  34-  5 

100.  9 

II  22.  9 

100.3 

12  II.  2 

99-7 

5 

00 

4:     50 

10  25.  6 

104.  I 

II  14.  2 

103- 5 

12  02.  8 

102.  9 

12  51.4 

102.3 

13  39-9 

lOI.  7 

4 

50 

40 

II  52.7 

106.  2 

12  41.  6 

105.6 

13  3°.  5 

105.  0 

14  19.  2 

104.4 

15  07-9 

103.8 

40 

30 

13  18.9 

108.3 

14  08.  I 

107.7 

14  57-  2 

107.  I 

15  46.  2 

106.5 

16  35-2 

105-9 

30 

20 

14  44.  I 

1 10.  4 

IS  33-6 

109.  8 

16  23.  0 

109.3 

17  12.3 

loS.  7 

18  01.  5 

loS.  X 

20 

10 

16  08.  0 

112.  5 

16  57-  7 

112.  0 

17  47-  6 

III.  4 

18  37.2 

no.  8 

19  26.8 

no.  2 

10 

4    00 

17  30-  7 

114.  7 

18  21.  0 

114.  2 

19  II.  I 

113.  6 

20  01.  0 

113.  0 

20  50.  9 

112.  4 

4 

00 

3    50 

18  51.9 

116.  9 

19  42.  5 

116.  4 

20  33.  I 

115-8 

21  23.3 

115.  2 

22  13.  6 

114-  6 

3 

50 

40 

20  II.  6 

119.  2 

21  02.  6 

118.  7 

21  53-  5 

118.  I 

22  44.3 

"7-5 

23  34-  9 

116.  9 

40 

30 

21  29.  5 

121.  5 

22  21.  0 

121.  0 

23  12.  2 

120.  4 

24  03.  5 

119.  8 

24  54-  6 

119.  2 

30 

20 

22  45-  S 

123.8 

23  37-  4 

123-3 

24  29.  2 

122.  7 

25  20.  9 

122.  2 

26  12.  4 

121.  6 

20 

10 

23  59-4 

126.  2 

24  51.  8 

125-7 

25  44.2 

125.  I 

26  36.  2 

124.  6 

27  28.  2 

124.  0 

10 

3    00 

25  II-  I 

128.6 

26  04.  I 

128.  I 

26  56.  8 

127.  6 

27  49-  4 

127.  0 

28  42.  0 

126.5 

3 

00 

2    50 

26  20.  4 

131.  I 

27   13.8 

130.  6 

28  07.  I 

130.  I 

29  00.  2 

129-5 

29  53-4 

129.  0 

2 

50 

40 

27  27.  I 

133- 6 

28  21.  I 

133-  I 

29  15.  0 

132.  6 

30  08.  7 

132.  I 

31  02.3 

131.  6 

40 

30 

28  31.  I 

136.  2 

29  25-  7 

135-7 

30  20.  I 

135-2 

31   14-3 

134-7 

32  08.  4 

134-  2 

30 

20 

29  32.  I 

138.8 

30  27.  2 

138.3 

31  22.  I 

137-8 

32   16.  9 

137-4 

33  II- 7 

136.9 

20 

10 

30  30.  I 

141-4 

31  25.7 

141-0 

32  21.  I 

140.5 

33  16-5 

140.  I 

34  II- 8 

139.6 

10 

2    00 

31  24.  7 

144.  I 

32  20.  8 

143-7 

33  16.  8 

143-3 

34  12.8 

142.  9 

35  08.  6 

142.4 

2 

00 

1     50 

32  15-8 

146.  9 

33  12.4 

146.  S 

34  09.  0 

146.  I 

35  05-  5 

145-  7 

36  01.8 

145-  3 

1 

50 

40 

33  03-  2 

149-7 

34  00.  4 

149.4 

34  57-  5 

149.  0 

35  54-  5 

148.  6 

36  51-4 

148.  2 

40 

30 

33  46.  7 

152.6 

34  44-  4 

152-3 

35  42.  0 

151-9 

36  39-  5 

151.  6 

37  36-9 

151.  2 

30 

20 

34  26.  3 

155-5 

35  24-4 

I'^S-  2 

36  22.  4 

154-9 

37  20.4 

154.  6 

38  18.  3 

154.  2 

20 

10 

35  01.  S 

158-5 

36  00.  2 

158.2 

36  58.  6 

157-9 

37  56.9 

157-6 

38  55-  4 

157-3 

10 

1    00 

35  32-  5 

161.  5 

36  31-4 

161.  2 

37  30-3 

161.  0 

38  20.  I 

160.  7 

39  27-  9 

160.  5 

1 

00 

0    50 

35  59-  0 

164.5 

36  58.  2 

164.3 

37  57-4 

164.  I 

38  56.  6 

163.9 

39  55-  8 

163-  7 

0 

50 

40 

36  20.  8 

167.6 

37  20.3 

167.4 

38  19-  7 

167.  2 

39  19-  2 

167.  I 

40  18.  6 

166.  9 

40 

30 

36  37-9 

170.7 

37  37-6 

170-  5 

38  37-  3 

170.4 

39  37-  0 

170.3 

40  36.  7 

170.  I 

30 

20 

36  50-  I 

173-  8 

37  50-0 

173-  7 

38  49-  9 

173.  6 

39  49-  8 

173- 5 

40  49.  6 

173-4 

20 

10 

36  57-  5 

176.9 

37  57-  5 

176.8 

38  57-4 

176.8 

39  57-  4 

176.7 

40  57-  S 

176.7 

10 

0    00 

37     o-o 

180.  0 

38    0.0 

180.  0 

39     0-0 

180.  0 

40     0.  0 

180.  0 

41     0.  0 

180.  0 

0 

00 

In  Nort 

h  declination 

■when  t' 

ie  star  is  risii 

iir  or  Ea! 

t  of  the  mer 

idian,  th 

e  tabulated  a 

zitnuths 

arereckoret 

i  from  N( 

Drth 

to  East; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  W^est. 

In  South  declination,  when  the  star  is  rising;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 
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Angle. 


h.  m. 
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20 
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2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


Alt. 


o  / 


o  59-7 

2  29.5 

3  59-  5 
5  29.8 

7  00.  o 

8  30.2 

10  00.  2 

11  30.  I 

12  59.  4 

14  28.  3 

15  56-  5 

17  24.  o 

18  50.  6 

20  16.  2 

21  40.  6 


23  02 


8 


Az. 


24  25.  5 

25  45-  5 

27  03.  8 

28  20.  2 

29  34-  4 

30  46.  4 

31  55-  7 

33  02.  6 

34  06.  3 

35  07-  I 

36  04.  3 

36  58.  2 

37  48.3 

38  34-  3 

39  16.  2 

39  53-  8 


40  26.  7 
40  54.  8 
18.  I 
3^-3 
49-5 
57-5 


41 
41 
41 
41 


83.0 
85.0 

87.0 

89.0 

91.  o 

93- o 

93- o 
97.0 

99-  I 

lOI.  I 

103.  2 

105-3 
107-  5 
109.  6 

III.  8 
114.  o 
116.  3 
118.  6 
121.  o 
123.4 

125-9 
128.  4 

131.  o 

133-  7 
136.4 

139-  I 

142.  o 
144.9 
147-8 


Alt. 


150- 
153' 
157' 


160.  2 
163.  4 
166.  7 
170.  o 

173-3 
176.6 


0  I«. 

1  47- 
3  17- 


42     o.  o  ji8o.  o 


4  47-3 

6  17.6 

7  47-8 
9  18.  o 

10  48.  I 

12  18.  o 

13  47-  5 

15  16.6 

16  45.  o 

18  12.  7 

19  39.  6 

21  05.  4 

22  30.  2 

23  53-  7 

25  15-8 

26  36.  3 

27  55-  I 

29  II.  9 

30  26.  6 

31  39-  2 

32  49-  I 

33  56-  4 
35  oo-  8 
^6  02.  o 


Az. 


37  00.  o 

37  54-  4 

38  45-  o 

39  31-  5 

40  14.  o 

40  52.  o 

41  25.4 

41  53-8 

42  17-  5 
42  36.  o 
42  49-  3 
42  57-  4 


80.4 
82.  4 
84-4 

86.4 

4 
4 
4 
4 
4 


88. 
90. 
92. 

94- 
96. 


43     o-  o 


98-5 
100.  5 
102.  6 
104.  7 
106.8 
109.  o 

III.  2 
113- 4 

115- 7 
118.  o 
120.  4 
122.  9 

125.4 
127.9 

130-  5 

133-2 
135-9 
138.7 

141-  5 
144.  4 

147-  4 
150.  4 

153-  S 

156-7 


Alt. 


1  06.  6 

2  35-7 
4  05.3 


5  35- 
7  oc;. 

835- 

10  05. 

11  35- 
13  05- 


Az. 


14  35-  5 

16  04.  6 

17  33-3 

19  01.3 

20  28.  4 

21  54-6 

23  19-  7 

24  43-  5 

26  06.  I 

27  26.  9 

28  46.  2 

30  03-  5 


31  18. 

32  31- 

33  42- 

34  50- 


35  55-  I 

36  57- o 

37  55-6 

38  50-  5 

39  41-  7 

40  28.  9 

41  II.  8 
41  50.  2 


160.  o 


159-  9 

42  24.  I 

163.  2 
166.5 
169.8 

42  53-  0 

43  16-  9 
43  35-  8 

173.2 
176.6 

43  49-  I 
43  57-  3 

44  o-  o 


79-8 
81.8 
83.8 

85.8 
87.8 
89.8 
91.8 
93-8 
95-8 

97-8 

99.9 

102.  o 

104.  I 
106.  2 

105.  4 

no.  6 
112.  8 
115.  I 
117.  4 
119.  8 
122.3 

124.  8 


Alt. 


12 


/•  o 


129.9 
132.  6 

135-3 
138.  I 


141.  o 
144.  o 
147.  o 
150.  o 

153-  2 
156.4 

159-  7 
163.  o 
166.  3 
169.  7 

173-  I 
176-  5 


0  26.  4 

1  54-9 

3  23.7 

4  53-  I 


[So.  o 


6 
7 
9 


22.  9 

53- o 

23.  2 

10  53-  5 

12  23.  7 

13  53-7 

15  23.4 

16  52.  7 

18  21.  6 

19  49.  7 

21  17.  2 

22  43-  5 

24  09.  o 

25  33-3 

26  56.  I 

28  17.  4 

29  37-  I 

30  54-8 


Az. 


32  10. 

33  24 

34  35 

35  43 

36  49 

37  51 

38  50' 

39  46 

40  38 

41  26 

42  09 

42  48. 

43  22 

43  52 

44  16, 

44  35 
44  49 
44  57 


45 


77.2 
79.2 
81.  2 
83.2 

85.2 
87.1 
89.  I. 
91.  I 
93-  I 
95- I 

97.2 

99-3 
01.  4 

03-5 
05.  6 
07.  8 

10.  o 
12.  2 

14-  5 
16.8 
19.  2 
21.  7 

24.  2 
26.  8 
29.4 
32.  I 
34-8 
37-6 

40-  5 

43-5 
46.  5 
49.  6 
52.8 
56-1 

59-4 
62.  7 
66.  I 
69-  5 
73- o 
76-5 


Alt. 


Az. 


[80.  o 


1  14-  7 

2  42.  9 

4  II-  7 

5  40.9 

7  10.  6 

8  40.6 

10  10.  8 

11  41.  I 

13  II- 3 

14  41-  5 

16  II.  3 

17  40.  6 

19  09.  7 

20  38.  I 

22  05.  8 

23  32-  5 

24  58.  2 

26  22.  8 

27  46.  o 

29  07.  8 

30  27.9 

31  46.  2 


33  o2-  5 

34  16.  6 

35  28.  2 

36  37-  2 

37  43-  4 

38  46.  5 

39  46-  2 

40  42.  4 

41  34-  7 

42  23.  I 

43  07-  o 

43  46-  5 

44  21.3 

44  51-  o 

45  15-6 
45  35-  o 
45  48.  8 
45  57-  2 


46  o.  o 


76.6 
78.6 
80.6 
82.6 

84.6 
86.5 
88.  5 

90- 5 
92- 5 
94-5 

96.6 

98.6 
100.  7 
102.  8 
105.0 
107.  I 

109.3 
III.  6 

113- 9 
116.  2 
118.  6 
121.  I 

123.6 
126.  2 
128.8 
131- 5 
134-3 
137-  I 

140.  o 

143- o 
146.  I 
149.  2 
152-4 
155-7 

159-  I 
162.  5 

165.9 

169.4 

172.9 

176.4 


Hour 
Angle. 


h.  m. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  Bast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Angle. 
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Az. 
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74-3 
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40 

30 
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5  55-  I 
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6  43-  I 

75-6 
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30 
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80.0 
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79-4 
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78.2 

8  10.  9 
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20 
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6  28.8 
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7  16.4 
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8  04.  I 

80.7 

8  51-8 
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10 

6    00 

7  58-3 
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8  45-9 

83-3 

9  33-5 

82.  7 

10  21.  0 

82.1 

II  08.  4 
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6    00 

5    50 

9  28.  2 

85- 9 
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5     50 

40 
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86.6 
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85.4 
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30 
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89.9 
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88.6 

14  50.  7 
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87.3 
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20 

13  58.  5 

91.9 

14  46.  3 

91-3 

15  33-  6 

90.  6 

16  20.  9 

90.  0 

17  08.  I 

89.3 
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10 
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93-9 

16  16.  5 

93-3 

17  03.9 

92.  6 

17  51-1 

92.  0 

18  38.  3 

91.3 

10 

5    00 

16  58.  9 

96.  0 

17  46.  5 

95-4 

18  34.  0 

94-7 

19  21.3 

94.  0 

20  08.  5 

93-4 

5     00 

4    50 

18  28.  5 

98.  0 

19  16.  2 

97-4 

20  03.  8 

96.7 

20  51.  I 

96.  I 

21  38.  5 

95-4 

4     50 

40 

19  57-  7 

100.  I 

20  45.  6 

99.4 

21  33.2 

98.8 

22  20.  8 

98.  I 

23  08.  2 

97-5 

40 

30 

21  26.  3 

102.  2 

22  14.3 
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23  49-9 
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24  37-5 
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30 

20 

22  54.  2 

104.3 

23  42.  5 

103-7 

24  30.  5 

103.0 

25  18.5 

102.  4 

26  06.  2 

lOI.  7 

20 

10 

24  21.  I 

106.  5 

25  09.6 

105.8 

25  58-  0 

105.  2 

26  46.  I 

104.5 

27  34.  2 

103.9 

10 

4    00 

25  47-  2 

108.  7 

26  36.  0 

108.  0 

27  24.  6 

107.4 

28  13.  2 

106.  7 

29  01.  4 

106.  I 

4    00 

3    50 

27  12.  2 

III.  0 

28  01.  4 

no.  3 

28  50.  2 

109.7 

29  39.  I 

109.  0 

30  27.  7 

108.  3 

3     50 

40 

28  35-  7 

113- 3 

29  25.  3 

112.  6 

30  14.  6 

112.  0 

31  03-  8 

III.  3 

31  52.8 

no.  6 

40 

30 

29  57-  9 

115.  6 

30  47.  8 

115.  0 

31  37-7 

114- 3 

32  27.2 

113.6 

33  16.  7 

113.0 

30 

20 

31  18.5 

118.  0 

32  09.  0 

117.  4 

32  59-  2 

116.  7 

33  49-  2 

116.  I 

34  39.  0 

115- 4 

20 

10 

32  37-3 

120.  5 

33  28.  2 

119.  8 

34  18.9 

119.  2 

35  09.3 

1x8.  6 

35  59-  8 

117.  9 

10 

3    00 

33  54-  I 

123.0 

34  45-  S 

122.3 

35  36.  7 

121.  7 

36  27.  7 

121.  I 

37  18.  5 

120.  4 

3     00 

2    50 

35  08.  7 

125.  6 

36  00.  7 

124.9 

36  52.  4 

124-3 

37  44.  0 

123-7 

38  35-3 

123-0 

2    60 

40 

36  20.  9 

128.  2 

37  13-4 

127.  6 

38  05.  8 

127.  0 

38  57-9 

126.  4 

39  49-  9 

125-7 

40 

30 

37  3°-  5 

130.9 

38  23.  6 

130-3 

39  16.  5 

129-7 

40  09.  3 

129.  I 

41  01.  9 

128.5 

30 

20 

38  37-  3 

^33-  7 

39  31-0 

133-  I 

40  24.  6 

132-5 

41  18.  0 

131- 9 

42  II.  2 

131- 3 

20 

10 

39  41-  0 

136.6 

40  35-  3 

136.0 

41  29.5 

135-4 

42  23.  5 

134.9 

43   17-3 

134-3 

10 

2    00 

40  41.  4 

139- S 

41  36-  4 

139.0 

42  31.  2 

138.4 

43  25.  9 

137.9 

44  20.  4 

137-3 

2     00 

1     50 

41  38.  2 

142.  5 

42  33-  7 

142.  0 

43  29.  2 

141.  5- 

44  24.  6 

141.  0 

45  19.8 

140.  4 

1     50 

40 

42  31.  I 

145-  6 

43  27.  4 

145.  2 

44  23.5 

144.  7 

45  19.  5 

144.  2 

46  15.  4 

143.  6 

40 

30 

43  20.  I 

148.8 

44  16.  8 

148.  4 

45  13-6 

147-9 

46  10.  2 

147.  4 

47  06.  8 

146.9 

30 

20 

44  04.  5 

152.0 

45  02.  0 

151.  6 

45  59-4 

151.  2 

46  56.  6 

150.8 

47  53-  7 

150.3 

20 

10 

44  44-  6 

155-3 

45  42.  3 

155-0 

46  40.  4 

154.6 

47  38.  2 

154.  2 

48  36.  0 

153-8 

10 

1     00 

45  19-  8 

158.7 

46  18.  2 

158.4 

47  16.  6 

158.  I 

48  15.  0 

157-  7 

49  13-  3 

157.  4 

1     00 

0    50 

45  49-  9 

162.  2 

46  48.  9 

161.  9 

47  47-  7 

161.6 

48  46.  6 

161.  3 

49  45-  4 

161.  0 

0     50 

40 

46  14.  9 

165.7 

47  14-  2 

165-5 

48  13.  5 

165.2 

49  12.  0 

49  33-  2 

165.  0 

50  12.  0 

164.  7 

40 

30 

46  34-  5 

169.  2 

47  34-  I 

169.  I 

48  33-  7 

168.  9 

168.  7 

50  32-  8 

168.5 

30 

20 

46  48.  6 

172.8 

47  48.  5 

172.  7 

48  48.  3 

172.  6 

49  48.  I 

172.4 

50  47.  9 

172.3 

20 

10 

46  57-  3 

176.  4 

47  57-  2 

176.3 

48  57.  0 

176.3 

49  57.  0 

176.  2 

50  56.  9 

176.  I 

10 

0    00 

47     o-  0 

180.  0 

48     0.  0 

180.  0 

49     0.  0 

I  So.  0 

50     0.  0 

I  So.  0 

51     0.  0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  risinK  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimutlis  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17°                           18° 

19° 

Hour 
Angle. 

i 

1 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

7 

40 

0  16.  9 

59-5 

I  07.  2 

59-0 

7     40 

30 

0  45-6 

62.  I 

I  35-4 

61.5 

2  25.3 

61.  0 

30 

20 

0  27.  I 

65.  2 

I  16.6 

64.6 

2  06.0 

64.  I 

2  55-5 

63-5 

3  45-0 

62.  9 

20 

10 

I  49.8 

67.  2 

2  38.8 

66.6 

3  27-9 

66.0 

4  17-  I 

65-4 

5  06.1 

64.8 

10 

7 

00 

3  13-4 

69.  2 

4  02.  2 

68.6 

4  50-9 

68.0 

5  39-6 

67.4 

6  28.3 

66.8 

7     00 

6 

50 

4  38.4 

71.  I 

5  26.9 

70- 5 

6  15.2 

69.9 

7  03.7 

69-3 

7  52-  I 

68.8 

6    50 

40 

6  04.3 

73-1 

6  52- 4 

72- 5 

7  40.5 

71.8 

8  28.6 

71-3 

9  16.  6 

70-7 

40 

30 

7  31-1 

75- 0 

8  19.  0 

74-4 

9  06.8 

73-8 

9  54-6 

73-2 

10  42.  2 

72.  6 

30 

20 

858.6 

76.9 

9  46.3 

76.3 

10  33-9 

75-7 

II  21.  4 

75-1 

12  08. 9 

74-5 

20 

10 

10  27.  0 

78.9 

II  14-4 

78.2 

12  01.  7 

77.6 

12  49.  0 

77.0 

13  36.  2 

76.4 

10 

6 

00 

II  55-8 

80.8 

12  43.0 

80.2 

13  30.  2 

79-6 

14  17-3 

78.9 

15  04- 3 

78.3 

6    00 

5 

50 

13  25-1 

82.8 

14  12.  2 

82.1 

14  59.  2 

81-5 

15  46-  I 

80.8 

16  32.9 

80.  2 

5    50 

40 

14  54-  9 

84.8 

15  41-8 

84.  I 

16  28.  8 

83-5 

17  15-5 

82.8 

18  02.  2 

82.1 

40 

30 

16  24.  9 

86.7 

17  II. 8 

86.0 

17  58-2 

85-4 

18  45-  I 

84-7 

19  31-7 

84.  I 

30 

20 

17  55- 1 

88.7 

18  42.0 

88.0 

19  28.  7 

87-4 

20  15.3 

86.7 

21  01.  7 

86.0 

20 

10 

19  25-4 

90.7 

20  12.  2 

90.  0 

20  58.  9 

89.4 

21  46-  5 

88.7 

22  31.  8 

88.0 

10 

5 

00 

20  55-  S 

92.7 

21  42.5 

92.  0 

22  29.  2 

91.4 

23  15- 7 

90.7 

24  02.  I 

90.  0 

5    00 

4 

50 

22  25.7 

94-7 

23  12. 6 

94.0 

23  59-3 

93-4 

24  45-  9 

92.7 

25  32-3 

92.  0 

4    50 

40 

23  55-  5 

96.8 

24  42.  s 

96.  I 

25  29-3 

95-4 

26  16.  0 

94-  7 

27  02.5 

94.0 

40 

30 

25  24-9 

98.9 

26  12.  I 

98.2 

26  59.  0 

97-5 

27  45-8 

96.8 

28  32.4 

96.  I 

30 

20 

26  53.  8 

lOI.O 

27  41.2 

100.3 

28  28.3 

99-6 

29  15.2 

98-9 

30  02.  0 

98.2 

20 

10 

28  22. 1 

103.2 

29  09.  7 

102.5 

29  57.0 

101.8 

30  44-1 

lOI.  I 

31  31- I 

100.3 

10 

1 

00 

29  49-  S 

105.4 

30  37-4 

104.  7 

31  25.0 

104.  0 

32   12.4 

103-3 

32  59-6 

102.  5 

4    00 

3 

50 

31  16.  I 

107.  6 

32  04.  2 

106.  9 

32  52- I 

106.  2 

33  39-  8 

105-5 

34  27.2 

104.8 

3    50 

40 

32  41.6 

109.9 

33  30.  I 

109.  2 

34  18.4 

108.5 

35  06.  4 

107.8 

35  54-  I 

107.0 

40 

30 

34  05.  8 

112. 3 

34  54-  8 

III.  6 

35  43-  3 

no.  9 

3631-8 

no.  I 

37  19- 8 

109.4 

30 

20 

35  28.6 

114.  7 

36  17.9 

114.  0 

37  07.0 

1^3-3 

37  55-8 

II'2.  5 

38  44.4 

III. 8 

20 

10 

36  49.  8 

117.  2 

37  39-  7 

116.  5 

38  29.  2 

115-7 

39  18-4 

115.  0 

40  07.  4 

114- 3 

10 

3 

00 

38  09.  2 

119- 7 

38  59-  5 

119.  0 

39  49-  6 

118.  3 

40  39.  4 

117.  6 

41  28.  9 

116.  8 

3    00 

2 

50 

39  26.  5 

122.3 

40  17-3 

121.  6 

41  08.  0 

120.  9 

41  58-4 

120.  2 

42  48.  5 

119- 5 

2    50 

40 

40  41.  6 

125.0 

41  33-  I 

124.4 

42  24.3 

123-7 

43  15- 3 

122.  9 

44  06.  0 

122.  2 

40 

30 

41  54-3 

127.8 

42  46.4 

127.  2 

43  38- 2 

126.5 

45  30-  0 

125.8 

45  21.  2 

125.0 

30 

20 

43  04-  2 

130-7 

43  56- 9 

130.0 

44  49-  5 

129.4 

45  41-8 

128.  7 

46  33-  8 

127.9 

20 

10 

44  II.  I 

133-7 

45  04-  5 

133-0 

45  57-8 

132.4 

46  50.8 

131-7 

47  43-  5 

131-0 

10 

3 

00 

45  14-  7 

136.7 

46  oS.  9 

136.  I 

47  02.9 

135-5 

47  56-6 

134-8 

48  50.  I 

134- 1 

2    00 

1 

50 

46  14.  9 

139-9 

47  09.  8 

139-3 

48  04.  4 

138-7 

48  58-  9 

138.0 

49  53- 0 

137-4 

1     50 

40 

47  II- 2 

143-  I 

48  06.  7 

142.5 

49  02.  I 

141.  9 

49  57-  3 

141- 3 

50  52-3 

140-  7 

40 

30 

48  03.  2 

146.4 

48  59.  4 

145-9 

49  55-  7 

145-4 

50  51-6 

144.8 

51  47-2 

144.2 

30 

20 

48  so.  8 

149-9 

49  47-  8 

149.4 

50  44.6 

148.9 

51  41-3 

148.4 

52  37-8 

147-8 

20 

10 

49  33-  8 

153-4 

50  31-2 

153-0 

51  28.8 

152-5 

52  26.  2 

152.  I 

53  23.4 

151-6 

10 

1 

00 

50  II.  6 

157-0 

51  09-  7 

156.6 

52  07.  8 

156.2 

53  OS-  8 

155- 8 

54  03.  7 

155-3 

1     00 

0 

50 

50  44.2 

160.  7 

51  42.8 

160.  4 

52  41-5 

160.  0 

53  40.  I 

159-7 

54  38-6  I159.3 

0    50 

40 

51  II- 2 

164-  5 

52   10.3 

164.  2 

53  09.  5 

163.9 

54  08.  5 

163-6 

55  07.6   163.3 

40 

30 

51  32-4 

168.3 

52  32.0 

168.  I 

53  31-4 

167.9 

54  30-  9 

167.6 

55  30.2    167.4 

30 

20 

51  47-  7 

172.  2 

52  47-  5 

172.  I 

53  47-  3 

171.  9 

54  47-  I 

171- 7 

55  46.8   171.  6 

20 

10 

51  56-9 

176.  I 

52  57-0 

176.  0 

53  56-  9 

175-9 

54  56-  8 

175-8 

55  56.7  '175-8 

10 

0 

00 

52     0. 0 

180.  0 

53     0.0 

180.  0 

54     0.0 

180.  0 

55     0.0 

180.  0 

56    0.  0   180.  0 

1 

0  00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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lATITTJDE  63°.    DECLINATION  SAME  NAME  AS  LATITUDE. 


20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0             / 

0 

0       / 

0 

0         / 

0 

0       / 

0 

0       / 

0 

h.  m. 

8    OU 

0  18.2 

54- 0 

I  09.4 

53-4 

2  00.6 

52.9 

2  Si-8 

52.4 

8    00 

7     50 

o  41.4 

56-5 

I  32-  I 

55-9 

2  22.  7 

55-4 

3  13-5 

54.8 

4  04.  2 

54-3 

7    50 

40 

I  57-4 

58.5 

2  47-7 

57-9 

3  38.0 

57-4 

4  28.3 

56.8 

5  18.4 

56.2 

40 

30 

3  IS- 2 

60.  4 

4  05.0 

59- 9 

4  54-7 

59-3 

5  44-  6 

58-7 

6  34.3 

58.2 

30 

20 

4  34-4 

62.  4 

5  23-8 

61.8 

6  13.2 

61.  2 

7  02.5 

60.6 

7  51-8 

60.  0 

20 

10 

5  55- I 

64-3 

6  44.1 

63-7 

7  32.8 

63-  I 

8  21.8 

62.5 

9  10.7 

61.  9 

10 

7     00 

7  16.9 

66.2 

8  05.6 

65-6 

8  54.2 

65.  0 

9  42.6 

64.4 

10  31.  I 

63.8 

7     00 

6     50 

8  40.  2 

68.  I 

9  28.4 

67-5 

10  16.  6 

66.9 

II  04.  7 

66.3 

II  52.8 

65-7 

6    50 

40 

10  04.  5 

70.  0 

10  52.4 

69-4 

II  40.3 

68.8 

12  28.  0 

68.2 

13  15-6 

67.6 

40 

30 

II  29.  9 

71.9 

12  17-4 

71-3 

13  04.8 

70.7 

13  52-2 

70.1 

14  39-  6 

69- 5 

30 

20 

12  56.  2 

73-8 

13  43-4 

73-2 

14  30.  6 

72.  6 

15  17.6 

71.9 

16  04.  6 

71-3 

20 

10 

14  23-  3 

75-7 

15  10.  2 

75-1 

IS  57-1 

74-4 

16  43-8 

73-8 

17  30.  6 

73-2 

10 

6    00 

IS  SI- 5 

77.6 

16  37-9 

77.0 

17  24.  5 

76.3 

18  II. 0 

75-7 

18  57-3 

75- 0 

6     00 

5     50 

17  19.6 

79-5 

18  06.  2 

78.9 

18  52.  5 

78.2 

19  38.  8 

77-5 

20  24.  9 

76.8 

5     50 

40 

18  48.  7 

81.5 

19  35- 0 

80.8 

20  21.  2 

80.  I 

21  07.3 

79-4 

21  53-  I 

78-7 

40 

30 

20  18.  I 

83.4 

21  04.3 

82.7 

21  50.3 

82.0 

22  36.  2 

81.3 

23  21.9 

80.6 

30 

20 

21  48.  0 

85-3 

22  34.  I 

84.6 

23  20.  0 

83-9 

24  05.  7 

83.2 

24  51-2 

82.5 

20 

10 

23  18.  I 

87.3 

24  04.  0 

86.6 

24  49.  8 

85.8 

25  35-4 

85.1 

26  20.  9 

84.4 

10 

5     00 

24  48.  3 

89-3 

25  34-2 

88.6 

26  20.  0 

87.8 

27  05.6 

87.1 

27  50.  9 

86.4 

5    00 

4    50 

26  18.6 

91-3 

27  04.  4 

90.5 

27  50.2 

89.8 

2835-8 

89.1 

29  21.  I 

88.3 

4    50 

40 

27  48.  7 

93-3 

28  34.  8 

92.  6 

29  20.  5, 

91.8 

30  06.  I 

91.  I 

30  51-4 

90.3 

40 

30 

29  18.  7 

95-4 

30  04-  7 

94.6 

30  5°-  7 

93-9 

31  36.  2 

93-1 

32  21.5 

92.4 

30 

20 

30  48.  s 

97-5 

31  34-  7 

96.7 

32  20.  6 

96.  0 

33  06.  3 

95-2 

33  51-7 

94.4 

20 

10 

32  17.7 

99-6 

33  04-  0 

98.8 

33  50-2 

98.  I 

34  36.  0 

97-3 

35  21.6 

96-5 

10 

4    00 

33  46.  5 

loi.  8 

34  33-  I 

lOI.O 

35  19-3 

100.3 

36  05.4 

99-5 

36  51-0 

98.7 

4    00 

3    50 

35  14-4 

104.  0 

36  01.  2 

103.2 

36  47-  8 

102.  4 

37  34.  I 

loi.  6 

38  20.  0 

100.  8 

3    50 

40 

36  41.6 

106.3 

37  28.8 

105.5 

38  15-6 

104.  7 

39  02.  I 

103.9 

39  48.  3 

103.  I 

40 

30 

38  07.  7 

108.6 

38  55-2 

107.  8 

39  42.4 

107.  0 

40  29.  2 

106.  2 

41   15-9 

105.4 

30 

20 

39  32.6 

III.  0 

40  20.  5 

no.  2 

41  08.  I 

109.4 

41  55-4 

108.6 

42  42.3 

107.8 

20 

10 

40  56.  2 

113- 5 

41  44-  5 

112.  7 

42  32.  6 

III.  9 

43  20.  2 

III.  I 

44  07.  7 

no.  3 

10 

3     00 

42  18.  I 

116.  I 

43  07-0 

IIS- 3 

43  55-6 

114.5 

44  43-8 

113- 7 

45  31-7 

112.  9 

3     00 

2    50 

43  38.  2 

118.  7 

44  27.7 

II7-9 

45  16.8 

117.  I 

46  05.  6 

116.  3 

46  54.  I 

115- 5 

2    50 

40 

44  S6.  4 

121.  4 

45  46.  5 

120.  6 

46  36.  2 

119.  8 

47  25.6 

119.  0 

48  14.  7 

118.  2 

40 

30 

46  12.  2 

124.3 

47  03.0 

123-5 

47  53-4 

122.  7 

48  43-  4 

121. 8 

49  33-  2 

121.  0 

30 

20 

47  25.6 

127.  2 

48  17.  0 

126.  4 

49  08.  2 

125.  6 

49  59-  0 

124.8 

50  49-  4 

124.  0 

20 

10 

48  36.  0 

130-3 

49  28.  2 

129-5 

50  20.  0 

128.  7 

51   II.  6 

127.9 

52  02.9 

127.  I 

10 

1 

2     00 

49  43-  4 

133-4 

SO  36.  3 

132.7 

51  29.  0 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tab-jlated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  ot  the  meridian,  the  tabulated  azimuths  are  reckoned  from  Nortli  to  West. 

In  South  dechnation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


544     LATITUDE  63°.     DECLINATION  CONTRARY  NAME  TO   LATITUDE. 


Hour 
Aagle. 


h.  m. 


5    30 

10 

5  00 
4  50 
iO 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


Alt. 


Az. 


0  29.  8 

1  58.6 

3  26.9 

4  54-5 

6  21.  2 

7  47- o 
9  II.  8 

10  35-3 

11  57.6 

13  18.4 

14  37-6 

15  55-  I 

17  10.  8 

18  24.  4 

19  35-9 


99.0 

lOI.  o 

103.  o 

105.0 

107.  o 
109.  I 

III.  2 

115-4 

117.  6 
119.  7 
121.  9 
124.  2 
126.  5 
128.8 


20  45-  2    131-  I 

21  51- 9    133-5 

22  56.  o 

23  57-4 

24  55-8 

25  51- I 


26  43.  I 

27  31- 7 

28  16.  7 

28  57-9 

29  35-3 

30  08.  7 

30  37-8 

31  02.  7 
31  23.2 
31  39-2 
31  50-  7 
31  57-8 


32     o.  o 


136.0 
138.4 
140.  9 

143-5 


146.  I 
148.8 

151-5 
154-2 
156.9 

159-7 

162.  6 
165.4 
168.3 
171.  2 
174.  I 
177.0 


6° 


Alt. 


180.  o 


1  10.3 

2  38.5 

4  05.7 

5  32.3 

6  57.8 

8  22.  2 

9  45-4 

11  07.  2 

12  27.  7 

13  46.  5 

15  03.  6 

16  18.8 

17  32.0 

18  43.  o 

19  51-7 

20  57.9 

22  01.  6 

23  02.  3 

24  00.  2 

24  55-  o 

25  46.  6 

26  34.  7 

27  19.  2 

28  00.  o 

28  37.0 

29  09.  9 

29  38.  7 

30  03-  3 
30  23.  7 
30  39-  5 
30  50.  9 
30  57-  8 


Az. 


31  0.0 


loi.  6 
103.6 

105.6 
107.  6 
109.7 
111.8 

113-9 
116.  o 

118.  I 
120.3 
122.  5 
124.7 
127.  O 

129.3 

131-  6 
134.0 
136.4 
138.9 
141-4 
143-9 

146.5 

149-  I 
151.  8 

154- 5 
157-  2 
160.  o 

162.8 
16^.6 
168.  5 

171-3 
174.  2 
177.  I 


180.  o 


Alt. 


Az. 


o  22.  O 

I  49.9 

3  17-0 

4  43-  2 

6  08.4 

7  32-5 

8  55-4 

10  16.  9 

11  36.9 

12  55-3 

14  II.  9 

15  26.  6 

16  39.  5 

17  49-  9 

18  58.  2 

20  03.  9 

21  07.  o 

22  07.  2 

23  04.  6 

23  58.  9 

24  50-  o 

25  37-6 

26  21.  7 

27  02.  2 

27  38.  7 

28  II.  2 

28  39-  7 

29  04.  I 

29  24.  I 

29  39-  7 
29  51.0 

29  57-  8 


146 
149 

15 
154 
157 
160 

163 

165 
168 
171 
174 

177 


Alt. 


Az. 


102.  2 
104.  2 

106.  2 
108.  2 
110.3 
112.  3 
114.  4 
116.  5 

118.  6 
120.  8 
123.0 
125.  2 

127-5 
129.  8 

132.  I 

134-5 
136.9 

139-3 
141.  8 

144-3 


I  01.3 


28.  2 

54-  I 
19.  I 
42.  8 

8  05.4 

9  26.  4 


30  0.0 


180.  o 


10  46.  o 

12  04.  I 

13  20.3 

14  34-5 

15  46.  7 

16  56.  7 

18  04.  5 

19  09.  6 

20  12.  3 

21  12.  I 

22  09.  o 

23  02.  7 

23  53-4 

24  40.  5 

25  24-  I 

26  04.  I 

26  40.  2 

27  12.5 

27  40.  6 

28  04.  7 
28  24.  6 
28  39.  9 
28  51.  I 
28  57.8 


o.  o 


104.  8 

106.  8 
108.  8 
no.  8 
112.  9 
115.  o 
117.  I 

119.  2 
121.  3 

123.5 
125-7 
128.0 

130.3 

132.6 
134.9 
137-3 
139-7 
142.  2 

144-7 

147-  2 
149-8 

152.4 
155-0 

157-7 
160.  4 

163.  2 
165.9 
168.7 

171-5 
174-3 

77-  I 


I  So. 


Alt. 


o  12.  9 


39-4 

05-  I 
29.7 

53-  I 
15-3 


8  36.0 

9  55-  I 

11  12.  8 

12  28.  5 

13  42.  3 

14  54-  o 

16  03.  6 

17  10.  8 

18  15.6 

19  17.  6 

20  16.  9 

21  13-3 

22  06.  6 

22  56.  7 

23  43-  4 

24  26.  6 

25  06.  I 

25  41.  8 

26  13.  8 

26  41.  6 

27  05.  5 
27  25.0 
27  40.  2 
27  51.  2 
27  57-8 


Az. 


28    o.  o 


105-3 

107.4 
109.4 
III.  4 
113- 4 
"5-5 
117.  6 

119.  7 
121.  8 
124.  o 
126.  2 
128.  5 
130.7 

133.0 
35-3 
137-7 
140.  I 
142.  6 
145-  I 

147-  6 
150.  I 

152.7 
155-3 
158.0 
160.  7 

163.4 
166.  I 
168.9 
171.  6 
174.4 
177.2 


180.  o 


Hour 
Angle. 


h.  m. 


5  30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
46 
30 
20 
10 


0     00 


In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabiilated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sooth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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134.0 
136-3 
138.6 
141.  0 

143-4 
145-8 

14  29.  4 

15  32- 6 

16  33.  2 

17  31.0 

18  25.  9 

19  17.6 

134-4 
136.7 
139-0 
141.  4 

143-8 
146.  2 

13  35-  5 

14  38-  I 

15  38-  3 

16  35-6 

17  30-  0 

18  21.3 

134-9 

137-  I 
139-4 
141.  8 

144-  I 
146.  5 

12  41.  5 

13  43.  7 

14  43.  3 

15  40.  I 

16  34.  I 

17  24.9 

135.3 
137.6 

139.  9 
142.  2 

144-  5 
146.9 

3 
2 

00 
50 
40 
30 
20 
10 

2 

1 

00 
50 
40 
30 
20 
10 

22  00.  0 

22  46.  2 

23  28.  9 

24  08.  2 

24  43.  4 

25  15-  I 

147-9 
150.4 

153- 0 
155-6 
158.2 
160.  9 

21  03.  2 

21  48.  9 

22  3^-3 

23  10.  0 

23  45-  0 

24  16.  I 

148.3 
150.8 
153-3 
155-9 
158.5 
161.  I 

20  06.  4 

20  51.  6 

21  33.6 

22  II.  9 

22  46.  5 

23  17-4 

148.6 
151.  I 
153-6 
156.  I 

158.7 
161.  3 

19  09.  6 

19  54.  6 

20  35.8 

21  13.8 

21  48.  0 

22  18.5 

148.9 
151- 4 
153-9 
156.4 
159.0 
161.  5 

18  12.  7 

18  57-  I 

19  38.  I 

20  15.  7 

20  49.  2 

21  19.  8 

149.3 
151.  7 
154-2 

156.7 
159.2 
161.  7 

2 

1 

00 
50 
40 
30 
20 
10 

1 

0 

00 
50 
40 
30 
20 
10 

25  42.  5 

26  06.  0 
26  25.  4 
26  40.  5 
26  51.3 
26  57.  8 

163.6 
166.3 
169.  0 

171-7 
174-5 
177.2 

24  43-  4 

25  06.  7 
25  25-8 
25  40.  7 

25  51-5 
25  57-9 

163.8 
166.  4 
169.  I 
171.  8 

174-5 
177.2 

23  44-3 

24  07.  3 
24  26.  2 
24  40.  9 
24  51-  6 
24  57-9 

164.  0 
166.6 
169.3 

171.  9 
174.6 

177.3 

22  45.  I 

23  07.  9 
23  26.  6 
23  41.  I 

23  SI.  7 
23  57.9 

164.  I 
166.7 
169.4 
172.  0 
174- 7- 
177.3 

21  46.  0 

22  08.  5 
22  27.  0 
22  41.4 
22  51.  8 
22  57.9 

164-3 
166.  9 

169.5 

172.  I 

174.7 
177.3 

1 
0 

00 
50 
40 
30 
20 
10 

0 

00 

27     0.  0 

180.  0 

26     0. 0 

180.  0 

25     0-0 

I  So.  0 

24    0.  0 

180.  0 

23     0.  0  ,180.  0 

1 

» 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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546     LATITUDE  53°.     DECLINATION  CONTRARY  NAME  TO   I^ATITUDK. 


Hour 
Angle. 

15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o            / 

0 

0       / 

0 

0       / 

• 

0 

0       / 

0 

0       / 

0 

h.  m. 

4    30 
20 
10 

o  54.  I 

2  14.  0 

3  32-3 

116.  8 
118.  8 
120.8 

0  04.  2 

1  23.7 

2  41.  6 

117- 4 
"9-4 
121.  4 

0  33-5 

1  50.8 

• 

119.  9 
121.  9 

0  16.  9 

1  00.  I 

122.  4 

0  09.4 

123.0 

4    30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

4  49- 0 

6  02.8 

7  16.9 

8  27.9 

9  36.7 
10  43.  2 

122.  9 
125.0 
127.  I 
129.  2 

131-4 
133- 6 

3  57-8 

5  12-  I 

6  24.8 

7  35-2 

8  43-6 

9  49-7 

123- 5 

125-5 
127.  6 

129-7 
131- 9 
134.0 

3  06.7 

4  20.  6 

5  32-7 

6  42.7 

7  50-6 

8  56.1 

124.  0 
126.  0 
128.  I 
130.  2 

132-3 
134-4 

2  15-5 

3  28.9 

4  40.5 

s  50.0 

6  57-4 
8  02.  4 

124.  5 
126.  5 
128.6 

130-7 
132.8 

134-9 

1  24.3 

2  37.2 

3  48.  4 

4  57-4 

6  04.3 

7  08.8 

125.0 
127.  0 
129.  I 
131.  2 

133-3 
135-4 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

11  47-  5 

12  49.  I 

13  48.  3 

14  44-  6 

15  38.  I 

16  28.  4 

135-8 
138.0 
140.3 
142.  6 
144.9 
147.  2 

10  53-  5 

11  54-6 

12  53-2 

13  49-  0 

14  42.  0 

15  31-9 

136.2 
138.4 
140.  7 
143-0 

145-3 
147.6 

9  59-3 
II  00.  I 

11  58.  I 

12  53-  S 

13  45-  9 

14  35-  4 

136.6 

138.8 
141.  I 

143-3 
145-  6 
147-9 

9  05-2 

10  05.  4 

11  03.  0 

11  57.8 

12  49.  9 

13  38-  8 

137- I 
139-3 
141-  5 

143-7 
146.  0 

148.3 

8  II.  I 

9  10-7 

10  07.  8 

11  02.  2 

11  53-7 

12  42.  2 

137-5 
139-7 
141.  9 
144.  I 
146.3 
148.6 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1     50 
40 
30 
20 
10 

17  15-8 

17  59-  7 

18  40.  3 

19  17.  4 

19  51.0 

20  20.  8 

149.  6 
152.0 

154-5 
157-0 

159-4 
161.  9 

16  18.  7 

17  02.  2 

17  42.  5 

18  19.  I 

18  52.  4 

19  21.  9 

150.0 

152-4 
154-8 
157-2 

159-7 
162.  2 

15  21.  7 

16  04.  9 

16  44-  7 

17  21.  I 

17  53-9 

18  23.  0 

150-3 
152.  6 

155-0 
157-4 

159-9 
162.  4 

14  24.  7 

15  07-4 

15  46.  8 

16  22.  8 

16  55-3 

17  24.  I 

150.6 
152-9 
155-3 
157-7 
160.  I 
162.  5 

13  27.  7 

14  10.  0 

14  48.  9 

15  24-  5 

15  56-  7 

16  25.  2 

150.9 
153-2 
155-6 
158.0 
160.  4 
162.8 

2    00 
1     50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

20  46.  9 

21  09.  0 
21  27.  4 
21  41.5 
21  51.8 
21  57-9 

164.5 
167.  0 
169.  6 
172.  2 
174.8 
177-4 

19  47-  7 

20  09.  6 
20  27.  7 
20  41.  8 

.20  51.9 
20  58.  0 

164.7 
167.  2 
169.7 
172.3 

174-9 
177-4 

18  48.  5 

19  10.  2 
19  28.  I 

19  41-  9 

19  52.  0 
19  58.  0 

164.9 
167.  4 
169.9 
172.4 

174-9 
177-4 

17  49-  4 

18  10.  8 
18  28.  5 
18  42.  I 
18  52.  I 
18  58.  0 

165.  0 

167- 5 
170.  0 

172-5 
175- 0 
177-5 

16  50.  2 

17  II-  4 
17  28.8 

17  42.  4 
17   52-  2 

17   58-  I 

165.  2 
167.6 
170.  I 
172.  6 
175-0 
177-5 

1    00 
0    50 

40    ; 

30    ! 

20 

10 

0    00 

22     0. 0 

180.0 

21     0. 0 

180.  0 

20     0.  0 

180.  0 

19     0.  0 

180.  0 

18     0.  0 

180.  0 

0    00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


b.  m. 


i 
3 


3 
2 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


2 
1 


0    00 


30= 


Alt. 


0  33- 

1  45- 

2  56. 

4  04- 

5  II- 

6  15. 

7  16. 

8  16. 

9  12. 
10  06. 

10  57- 

11  45- 


12 
13 


30- 
12. 


13  51' 

14  26. 

14  58. 

15  26.  4 

15  51-0 

16  12.  o 

16  29.  2 
16  42.  7 
16  52.  3 
16  58.  I 


Az. 


125. 
127. 
129. 

131- 
133- 


17    o.  o 


135-8 

138.0 
140.  I 
142.3 

144-  5 
146.  7 
149.0 

151-3 
153-6 

155-9 
158.2 

160.  6 

163.0 

165.4 
167.8 
170.  2 
172.  6 

175- I 
177-  5 


180.  o 


21° 


Alt. 


o  54.0 

2  04.  o 

3  12- o 

4  17.9 

5  21.  S 

6  22.  7 

7  21.4 

8  17-4 

9  10.  8 
10  01.  4 

10  49.  o 

11  33- (> 

12  15-0 

12  53-  I 

13  28.  o 

13  59-  5 

14  27.  3 

14  51-  7 

15  12-5 
15  29-  5 
15  42.  8 

15  52-4 
15  58-  I 


16    o.  o 


Az. 


28.  I 
30.  I 
32.  I 
34-  2 
3(>-3 

38-4 
40.  S 
42.  7 
44-8 
47.0 

49-3 

51-6 
53-8 
56.1 

58.4 
60.8 
63.  I 


65- 5 
67.9 

70.3 
72.7 

75-  2 


//■ 


180.  o 


22° 


Alt. 


0  02.  2 

1  II.  8 

2  19-3 

3  24-7 

4  27.7 


5  28. 

6  26. 

7  22. 

8  15. 

9  05- 
9  52- 


10  36.  4 

11  17.4 

11  55-  I 

12  29.  7 

13  00.  8 
13  28.4 

13  52-  5 

14  13-  I 
14  29.  9 
14  43.  o 

14  52-  5 
14  58.  I 


15    o-o 


Az. 


128.  5 
130.  6 
132.  6 

134.7 
136-7 

138.8 
140.9 

143.  I 
145.2 
147.4 
149.6 

151- 9 
154.  I 
156.4 

158.7 
161.  o 

163-3 

165.  7 
168.  o 
170.4 
172.8 
175-2 
177.6 


180.  o 


23° 


Alt. 


0  19.  6 

1  26.  6 

2  31-4 

3  34- o 

4  34-2 

5  31-9 

6  26.  9 

7  19-3 

8  09.  o 

855-6 

9  39-3 
10  19.  8 

10  57.2 

11  31-4 

12  02.  I 
12  29.  4 

12  53.3 

13  13-  5 
13  30-  2 
13  43-  2 
13  52-  5 
13  58.2 


14    o.  o 


Az. 


31-1 
33-  I 
35-1 
37-2 

39-2 
41-3 
43-5 
45-6 
47-8 
50.0 

52.  2 

54-4 
56.6 

58.9 
61.  2 

63.5 

65.9 
68.2 

70-5 
72.9 

75-  3 
77-6 


80.0 


24"= 


Alt. 


0  34.0 

1  38.2 

2  40.  2 


3  39-9 

4  37-1 

5  31-6 

6  23.  7 

7  12-7 
7  59-0 


8  42.  I 

9  22.3 
9  59-2 

10  33-  I 

11  03.4 
II  30-5 

11  54.0 

12  14.  I 
12  30-  5 
12  43-  4 
12  52.  6 
12  58.2 


o.  o 


Az. 


133-6 
135-6 
137-7 

139-7 
141.  8 

143-9 
146.  o 

148.  I 
150-3 

152.5 
154-7 
156.9 

159-  I 
161.  4 

163-7 
166.  o 

168.3 

170.  6 

173-0 
175-3 
177.6 


180.  o 


Hour 
Angle. 


h.  m. 


4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


548  LATITUDE  54°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


, 

0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Augle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0              / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6    20 

0  18.4 

83-7 

6 

20 

10 

0  08.  9 

86.9 

0  57-6 

86.2 

I  46.  I 

85.6 

10 

6    00 

O  OO.  o 

90.  0 

0  48.5 

89.4 

I  37-  I 

88.8 

2  25.6 

88.2 

3  14-  I 

87.7 

6 

00 

5    50 

I    28.2 

92.  0 

2  16.8 

91.4 

3  05.2 

90.8 

3  53-8 

90.  2 

4  42.2 

89.7 

5 

50 

40 

2    56.2 

94.0 

3  44-8 

93-5 

4  33-4 

92-9 

5  21.9 

92.3 

6  10.  4 

91.7 

40 

30 

4    24.0 

96.  0 

5  12-8 

95-5 

6  01.  2 

94.9 

6  49.9 

94-3 

7  38-4 

93-7 

30 

20 

5  51-5 

98.  I 

6  40.3 

97-5 

7  29.0 

97.0 

8  17-7 

96.4 

9  06.3 

95-8 

20 

10 

7  18.6 

100.  I 

8  07.4 

99.6 

8  56.2 

99.0 

9  45-2 

98.4 

10  33-  8 

97.8 

10 

5    00 

8  45.0 

102.  2 

9  34-  I 

lOI.  7 

10  23.  I 

lOI.  I 

II   12.  I 

100.  5 

12  01.  0 

99-9 

5 

00 

4    50 

10  10.  8 

104.3 

II  00.  2 

103-7 

II  49.  2 

103.2 

12  38.4 

102.  5 

13  27.6 

102.  0 

4 

50 

40 

II  35-8 

106.  4 

12  25.3 

105.  8 

13   14.  8 

105-  3 

14  04.  I 

104.  7 

14  53-  4 

104.  I 

40 

30 

12  59.9 

108.  5 

13  49.  8 

108.  0 

14  39-  4 

107.4 

15  29.0 

106.8 

16  18.  6 

106.  2 

30 

20 

14  23.  0 

no.  7 

15  13-  I 

no.  I 

16  03.  0 

109-5 

16  52.9 

108.  9 

17  42.  7 

108.  4 

20 

10 

15  44-4 

112.  8 

16  35-2 

112.  3 

17  25.5 

III.  7 

18  15.8 

III.  I 

19  05.  8    no.  6 

10 

4    00 

17  05.  5 

115-0 

17  56.2 

114-  5 

18  46.  9 

"3-9 

19  37-4 

113- 3 

20     27.  8     :II2.  8 

4 

00 

3    50 

18  24.  6 

117.  2 

19  15.8 

116.  7 

20  06.  8 

116.  I 

20  57.  6 

115- 5 

21  48.3  iii5-o 

3 

50 

40 

19  42.  I 

II9'  5 

20  33.6 

119.  0 

21  25.  I 

118.  4 

22  16.  4 

"7-9 

23  07.6    117.  3 

40 

30 

20  58.  0 

121. 8 

21  50.  0 

121.  3 

22  41.  7 

120.  7 

23  S3.  5    120.  2  1 

24  25.  I    119.  6 

30 

20 

22  II.  9 

124.  2 

23  04-  3 

123.  6 

23  56.  6 

123.  I 

24  48-  4 

122.  6 

25  40.  8    122.  0 

20 

10 

23  23.8 

126.  6 

24  16.  8 

126.  0 

25  09.  3 

125-5 

26  02.  0 

125.  0 

26  54-  5 

124.4 

10 

3    00 

24  33-  6 

129.  0 

25  26.  9 

128.5 

26  20.  I 

128.0 

27   13.  I 

127.4 

28  06.  I 

126.  9 

3 

00 

2    50 

25  40.  8 

131-5 

26  34.  7 

131-0 

27  28.3 

130.5 

28  21.  9 

129.9 

19  15-4 

129.4 

2 

50 

40 

26  45  6 

134.0 

27  39-9 

133-5 

28  34.  2 

133.0 

29  28.  3 

132.5 

30  22.3 

132.0 

40 

30 

27  47-  7 

136-  5 

28  42.  6 

156.  I 

29  37-2 

135.  6 

30  31-9 

135-  I 

31  26.4 

134.6 

30 

20 

28  46.  9 

139-  I 

29  42.  3 

138.7 

30  37-  5 

138.2 

31  32-7 

137-8 

32  27.8 

137.3 

20 

10 

29  43.  0 

141.  8 

30  38.  8 

141.  4 

31  34-  7 

140.9 

32  30-4 

140.  5 

33  26.0 

140.  0 

10 

2    00 

30  36.  0 

144-  5 

31  32-3 

144-  I 

32  28.  6 

143-7 

33  24-8 

143-3 

34  20.  9 

142.8 

2 

00 

1    50 

31  25.4 

147.  2 

32  22.3 

146.9 

33  19-2 

146.  s 

34  15-8 
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In  North  declination,  ^vhen  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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J     u  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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and  when  the  star  is  settiiiK  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  54°.     DECLINATION  SAME  NAME  AS  LATITUDE. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

7    50 

0  23.3 

57-0 

7    50 

40 

0  47-3 

59-5 

I  38.1 

59-0 

40 

30 

0  23.3 

62.6 

I  15-7 

62.  I 

2  04.  I 

61-5 

2  54-4 

61.  0 

30 

SO 

0  52-3 

65.  2 

I  42.3 

64.6 

2  32-3 

64.  I 

3  22.3 

63-5 

4  12-3 

63.0 

20 

10 

2  12.  9 

67.  2 

3  02.7 

66.6 

3  52-8 

66.1 

4  41-8 

65-5 

5  31-5 

65.0 

10 

7    00 

3  34-8 

69.  2 

4  24.1 

68.6 

S  13-4 

68.1 

6  02.  7 

67.5 

6  SI.  9 

66.9 

7    00 

6    50 

4  57-8 

71.2 

s  46.8 

70.  6 

635-8 

70.  0 

7  24-7 

69.4 

8  13.6 

68.9 

6    50 

40 

6  21.  7 

73-2 

7  10.5 

72.  6 

7  59-2 

72.  0 

8  47.9 

71.4 

9  36- 5 

70.8 

40 

30 

7  46.5 

75-1 

835-1 

74-5 

9  23- 4 

74-0 

10  II.  8 

73-4 

II  00.  I 

72.8 

30 

20 

9  12. 1 

77.  I 

10  00.  4 

76-5 

10  48.  6 

75-9 

II  36.  7 

75-3 

12  24.  8 

74-7 

20 

10 

10  39.  4 

79.1 

II  26.4 

78.4 

12  144 

77.8 

13  02.  4 

77-2 

13  50-2 

76.6 

10 

6    00 

12  05.  2 

81.  I 

12  53-  I 

80.4 

13  40.  9 

79-8 

14  28.  6 

79-2 

IS  16-3 

78.6 

6    00 

5    50 

13  32.  S 

83.0 

14  20.  4 

82.4 

IS  c8.  0 

81.7 

15  55-5 

81.  I 

16  43.  0 

80.5 

5    50 

40 

IS  00.  2 

85.0 

IS  47-  8 

84.4 

16  35.4 

83-7 

17  22.  8 

83-1 

18  10.  2 

82.5 

40 

30 

16  28.  3 

87.0 

17  15-  7 

86.4 

18  03.  I 

85-7 

18  50-  5 

85-1 

19  37-  7 

84.4 

30 

20 

17  56.  2 

89.0 

18  43-  8 

88.4 

19  31.2 

87-7 

20  18.  5 

87.1 

21  05.  6 

86.4 

20 

10 

19  24.4 

91.0 

20  12.  0 

90.4 

20  59.  4 

89.7 

21  46.  6 

89.  I 

22  33-  7 

88.4 

10 

5    00 

20  52.  5 

93-1 

21  40.  I 

92-4 

22  27.  s 

91.8 

23  14.  8 

91.  I 

24  01.  9 

90.4 

5    00 

4    50 

22  20.  5 

95-2 

23  08.  I 

94-5 

23  55-  7 

93-8 

24  42.  8 

93-1 

25  30.  0 

92.4 

4    50 

40 

23  48.  I 

97-2 

24  35-  8 

96.6 

25  23.  4 

95-9 

26  10.  8 

95-2 

26  58.  0 

94-5 

40 

30 

25  15-2 

99.4 

26  03.  3 

98.7 

26  50.  9 

98.0 

27  38.  4 

97-3 

28  25.  7 

96.6 

30 

20 

26  42.  I 

loi.  5 

27  30.  I 

100.8 

28  18.  0 

100.  2 

29  05.  6 

99-5 

29  53-  I 

98.8 

20 

10 

28  08. 1 

103.7 

28  56.  4 

103.0 

29  44.4 

102.3 

30  32-  3 

loi.  7 

31  20.  0 

100.  9 

10 

4     00 

29  33-  3 

105- 9 

30  21.  9 

105.  2 

31  10.3 

104.  6 

31  58-4 

103.9 

32  46.  3 

103.  I 

4    00 

3    50 

30  57-  6 

108.  2 

31  46-  5 

107-5 

32  35-  I 

106.8 

33  23-  5 

106.  I 

34  II- 7 

105.4 

3    50 

40 

32  20.  8 

no.  5 

3>  10.  0 

109.  8 

33  59-0 

109.  I 

34  47-  7 

108.  4 

35  36.  2 

107.7 

40 

30 

33  42.  8 

112.  9 

34  32-  3 

112.  2 

35  21.7 

III- 5 

36  10.  8 

no.  8 

36  59-  6 

no.  I 

30 

20 

35  03-  2 

115-3 

35  53-  I 

114.  6 

36  42.  9 

113-9 

37  32-  4 

113.  2 

38  21.7 

112.  5 

20 

10 

36  22.0 

117.  8 

37  12.  5 

117.  I 

38  02.  7 

116.  4 

38  52-  8 

115-7 

39  42.  5 

115.  0 

10 

3    00 

37  39-  I 

120.  4 

38  30-  I 

119.  7 

39  20.  8 

119.  0 

40  II.  3 

118.  3 

41  01.  s 

117.  6 

3    00 

2    50 

38  54-  I 

123.0 

39  45-  7 

122.  4 

40  36.  8 

121.  7 

41  27.9 

121.  0 

42  18.  6 

120.3 

3    50 

40 

40  06.  8 

125-7 

40  58.  9 

125.  I 

41  50-  7 

124.4 

42  42.  3 

123-7 

43-  33-  7 

123.0 

40 

30 

41  17.  I 

128.5 

42  09.9 

127.9 

43  02.  2 

127.  2 

43  54-  S 

126.  5 

44  46.  5 

125.8 

30 

20 

42  24.  8 

131- 4 

43  18.  I 

130-7 

44  II-  I 

130.  I 

45  04-  0 

129.4 

45  56-  6 

12S.  7 

20 

10 

43  19-4 

134-3 

44  23.4 

133-7 

45  17- 1 

133- I 

46  10.  5 

132-4 

47  03-  9 

131-8 

10 

2     00 

44  30-8 

137-4 

45  25.  4 

136.  8 

46  19.  8 

136.2 

47  14-  0 

135-  5 

48  08.  I 

134.9 

2    00 

1    50 

45  28.  8 

140.  5 

46  24.  0 

140.  0 

47  19-  I 

139-4 

48  14.  0 

138.8 

49  oS.  7 

13S.  I 

1    50 

40 

46  23.  0 

143-7 

47  18.  8 

143-  2 

48  14-  5 

142.7 

49  10.  I 

142.  I 

50  05.  s 

141-  5 

40 

30 

47  13-  I 

147.  I 

48  09.  5 

146.  6 

49  06.  0 

146.  I 

50  02.  2 

145- 5 

50  58-  4 

144-9 

30 

20 

47  58.  7 

150-  4 

48  55-  9 

150.0 

49  53-  0 

149- 5 

50  50-  0 

149.  0 

51  46-  8 

14S.4 

20 

10 

48  39-  9 

153-9 

49  37-  8 

153-5 

50  35-  4 

153- I 

51  32-9 

152.  6 

52  30-  5 

152.  2 

10 

1    00 

49  16.  2 

157-  5 

50  14-  5 

157- I 

51  12.8 

156-7 

52  10.9 

156.3 

53  09-  0 

155-9 

1    00 

0    50 

49  47-  4 

161.  I 

50  46.  2 

160.  8 

51  45-  0 

160.5 

52  43-  7 

160.  I 

53  42.  2 

159.8 

0    50 

40 

50  13-  3 

164.  8 

51  12.  5 

164.6 

52  II.  7 

164.3 

53  10.8 

164.  0 

54  10.  0 

163-7 

40 

30 

50  33-  5 

168.6 

51  33-  2 

168.4 

52  32-7 

168.2 

53  3^-  8 

167.9 

54  31-7 

167.7 

30 

20 

50  48.  2 

172.4 

51  48.  0 

172.2 

52  47-  8 

172.  I 

53  47-  6 

171.  9 

54  47-  3 

171.  8 

20 

10 

50  57-  0 

176.  2 

51  57-0 

176.  I 

52  57- 0 

176.  0 

53  56-9 

175-9 

54  56-  8 

175-9 

10 

0    00 

51     0. 0 

• 

180.  0 

52     0.0 

180.  0 

53     0.  0 

180.  0 

54     0.0 

180.  0 

55     0.0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  cm:  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  64°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


Hour 
Angle. 


h.  m. 


8  00 
7  50 
40 
30 
20 
10 

7  00 
6  50 
40 
30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


20= 


0  00 


Alt. 


0  oi.  8 

1  14-  5 

2  28.8 

3  44-7 

5  02.2 

6  21.  o 

7  41- 1 
9  02.5 

10  25.  o 

11  48.  4 

13  12.  7 

14  37-  9 

16  03.  8 

17  30.  2 

18  57.4 

20  24.  7 

21  52.  6 

23  20.  6 

24  48.  8 

26  16.  9 

27  45- o 

29  12.  8 

30  40.  3 

32  07.4 

33  33-  9 

34  59-  5 

36  24.  4 

37  48.  2 

39  lo-  7 

40  31.  8 

41  51-4 

43  09-  I 

44  24-  7 

45  38-  I 

46  48.  9 

47  56-9 

49  01.  8 

50  03.  I 

51  00.  7 

51  54-  2 

52  43-  5 

53  27-  8 

54  07.  o 

54  40-  9 

55  09-  o 
55  31-0 
55  47-  I 
55  56.  8 


Az. 


54-5 
56.5 
58.5 
60.  4 
62.  4 
64.4 

66.4 
68.3 
70.  2 
72. 1 
74.  I 
76.  o 

77-9 
79.8 

81.8 
83-7 
85-7 
87.7 

89.7 
91.7 
93-8 

95-9 

98.0 

100.  2 

102.  4 
104.  7 
107.  o 
109.4 
III.  8 

114- 3 

116.  9 

119-5 
122.  2 
125.  I 
128.  o 
131.  I 

134-  2 

137- 5 
140.9 

144- 4 

147-9 

151-7 

155- 5 
159-4 
163.4 

167-5 
171.  6 

175-8 


21' 


22= 


56 


Alt. 


Az. 


o  53 

2  05 

3  19 

4  35 


52 
10. 


8  30. 

9  51 

11  13 

12  36 

14  00. 

15  25 

16  51 

18  17 

19  44 

21  II 

22  39 

24  07 

25  35 

27  03 

28  31 

29  59 
31  27 


180. 


32  54-6 

34  21.3 

35  47-  2 

37  12.3 

38  36.  5 

39  59-  4 

41  21.  o 

42  41.  o 

43  59-3 

45  15-  S 

46  29.  5 

47  41-  o 

48  49-  7 

49  55-  3 

50  57-  5 

51  55-  7 
32  50-  2 

53  40-  o 

54  25.  2 

55  04-  9 

55  39-5 

56  08.  o 

56  30.  7 
56  46.  7 
56  56-  7 


57  o-o 


54- o 
56.  o 
57-9 
59-9 
61.  9 
63.8 

65.8 
67.7 
69.6 

71-5 
73-  5 
75-4 

77-3 
79-2 
81.  2 

83-1 
85.1 
87.0 

89.0 
91.  o 

93-  I 
95-2 

97-3 
99-5 

loi.  7 
103.9 
106.  2 
108.  6 

III.  o 

113-5 

116.  I 
118.  8 
121.  5 
124.4 

127-3 
130.4 

133-5 
136.8 
140.  2 
143-8 
147-  4 
151-2 

155-0 
159.0 
163.  I 
167.  2 

171-5 
175-7 


Alt. 


45-1 
56- 7 
10.  4 

25- 3 
42.  o 

59-9 


9  19-4 

10  40.  o 

12  01.  9 

13  24.  6 

14  48.  4 

16  13.0 

17  38.  5 

19  04.  6 

20  31.3 

21  58-  5 

23  26.  I 

24  54-  o 


Az. 


26  22.  o 

27  50-  I 

29  18.  3 

30  46.  2 

32  14-  o 

33  41-  4 


35  08. 

36  34- 

38  00. 

39  24- 

40  47. 


180. 


42  09.  7 

43  30-  3 

44  49-  I 

46  05.  9 

47  20.  6 

48  32-  8 

49  42.  I 

50  48.  5 

51  51-4 

52  50-  5 

53  45-  5 

54  36-  4 

55  22.  I 

56  02.  7 

56  37-6 

57  06.  9 
57  29.  9 
57  46.  5 
57  56-  7 


53-5 
55-5 
57-4 

59-3 
61.3 
63.  2 

65.2 
67.  I 
69.  o 
70.9 
72.8 
74-7 

76.7 
78.6 
80.  5 
82.4 
84.4 
86.3 

88.3 

90-3 
92.4 

94-  5 
96.6 
98.7 

100.  9 
103.  2 

105-5 
107.8 

no.  2 
112.  7 

115-3 

118.  O 
120.  7 
123.6 
126.  5 
129.  6 

132.8 
136.  I 

139-5 
143-  I 
146.  8 

150-7 

154.6 
158.6 
162.  7 
167.  o 

171-3 
175-6 


23° 


Alt. 


Az. 


2  36.8 

3  47-9 

5  01.2 

6  15.6 

7  31- 9 

8  49-3 

10  08.  4 

11  28.  7 

12  50.  2 

14  12.  6 

15  36-  I 

17  GO.  4 

18  25.  7 

19  51-  5 

21  18.  I 

22  45.  o 

24  12.  5 

25  40.  2 

27  08.  3 

28  36.  4 

30  04.  7 

31  32-  6 

33  00.  5 

34  28.  I 

35  55-2 

37  21.  5 

38  47-  3 

40  12.  I 

41  35-  8 

42  58.3 

44  19-4 

45  38-  7 

46  56.  I 

48  II.  2 

49  24-  3 

50  34-  2 


51  41-  5 

52  45-  I 

53  45-  I 

54  41-  I 

55  3 


56  19.  o 

57  00.4 

57  36.  o 

58  05.  8 
58  29.  2 
58  46.  3 
58  56-  5 


52- 9 

54-9 
56-9 
58.8 

60.8 
62.  7 

64.  6 
66.5 
68.4 

70.3 
72.  2 
74.  I 

76.0 

77-9 
79-8 
81.8 

83-7 
85-6 

87.6 
89.6 
91.7 

93-7 
95-8 
98.0 

io«.  2 
102.  4 
104.  7 
107.  o 

109-  5 
III.  9 

114-  5 
117.  2 
119.  9 
122.8 
5-8 
128.  9 

132.  I 

135-4 
138.8 
142.5 
146.  2 
150.  I 

154-  I 
158.2 
162.  4 
166.  7 
171.  I 
175-5 


24= 


Alt. 


3  28.4 

4  39-  2 

5  51-8 

7  05.8 

8  21.7 
938-8 


58     o.  o    180.  o 


59 


o.  o 


180.  o 


10  57-  4 

12  17.3 

13  38.  4 

15  00.5 

16  23.  7 

17  47-  8 

19  12.  7 

20  38.  3 

22  04.  6 

23  31-  S 

24  58.  8 

26  26.  4 

27  S4-4 

29  22.  5 

30  SO-  7 

32  18.7 

33  46.  7 

35  14-4 

36  41.  6 

38  08.4 

39  34-3 

40  59.  5 

42  23.  5 

43  46.  6 

45  08.  o 

46  27.  8 

47  45-  9 

49  01.  8 

50  15-4 

51  26.  2 

52  34-  I 

53  38-  7 

54  39-  4 

55  36.  I 

56  28.  5 

57  IS-  7 

57  58-0 

58  34-  4 

59  04-  6 
59  28.  7 
59  46.  o 
59  56.  4 


Az. 


60 


52.4 
54-4 
56.3 
58.3 
60.  2 
62.  I 

64.  o 

65- 9 
67.8 

69.7 

71-5 
73-4 

75- 3 
77.2 

79.1 
81.  X 
83-0 
84.9 

86.9 
88.9 
91.  o 
93- o 

95- I 
97.2 

99-4 
loi.  6 
103.9 
106.  2 
108.  7 
III.  I 

113- 7 
116.  4 
119.  I 
122.  o 
125.  o 
128.  I 

131- 3 

134-7 
138.  2 

141-8 

145-6 

149-5 

153- S 

157-7 
162.  o 

166.  4 

170.9 

175-4 


180.  o 


Hour 
Angle. 


h.  m. 


8    00 


7  00 
6  50 
40 
30 
20 
10 

6    00 


2  00 
1  50 
40 
30 
20 
10 


0    50 
40 


0    00 


In  North  declination,  -when  the  star  is  risinp;  or  Ea?t  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  Nortli  to  West. 

In  .South  declination,  v.hen  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt.         Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0. 

0       / 

0       / 

0 

h. 

m. 

6    00 

0  00.  0 

90.  0 

• 

6 

00 

5    50 

I  28.  2 

92.  0 

0  39.  6 

92.  6 

/ 

5 

50 

40 

2  56.2 

94.0 

2  07.  6 

94.  6 

I  18.9 

95-2 

0  30.3 

9.5-8 

0  18.  4 

96.4 

40 

30 

4  24.0 

96.  0 

3  35-3 

96.6 

2  46.  6 

97-2 

I  57.9 

97-8 

I  09.  I 

98.4 

30 

20 

5  SI- 5 

98.  I 

5  02.7 

98.7 

4  13- 9 

99-3 

3  25.0 

99-9 

2  36.1 

100.  5 

20 

10 

7  18.6 

100.  I 

6  29.  6 

100.  7 

5  40.6 

lOI.  3 

4  SI- 6 

lOI.  9 

4  02.5 

102.5 

10 

S    00 

8  45.0 

102.  2 

7  55-9 

102.  8 

7  06.7 

103-4 

6  17-  5 

104.  0 

5  28.2 

104.  6 

5 

00 

4    50 

10  10.  8 

104.  3 

9  21.  6 

104.9 

8  32-1 

105-5 

7  42.6 

106.  0 

6  53-2 

106.  6 

4 

50 

40 

II  35-8 

106.  4 

10  46.  2 

107.  0 

9  56-6 

107.  6 

9  06.  9 

108.  I 

8  17.  I 

108.  7 

40 

30 

12  59.9 

108.  5 

12  10.  I 

109.  I 

II  20.  2 

109.7 

10  30.  2 

no.  2 

9  40.  2 

no.  8 

30 

20 

14  23.  0 

no.  7 

13  32-  9 

III.  2 

12  42.  6 

III.  8 

II  52.4 

112.  3 

II  02.  0 

112.  9 

20 

10 

IS  44-9 

112.  8 

14  54- 4 

113-4 

14  03.  8 

113- 9 

13  13-2 

114.  5 

12  22.5 

115.  0 

10 

4    00 

17  05.  5 

115.  0 

16  14.  7 

115.  6 

15  23-  7 

116.  I 

14  32-  7 

116.  7 

13  41.  6 

117.  2 

4 

00 

3    50 

18  24.6 

117.  2 

17  33-4 

117.  8 

16  42.  I 

118.  3 

15-  50.  8 

118.  9 

14  59-  2 

119-4 

3 

50 

40 

19  42.  I 

119- 5 

18  SO-  5 

120.  I 

17  58.  8 

120.  6 

17  07.  I 

121.  I 

16  15.  2 

121.  7 

40 

30 

20  58.  0 

121.  8 

20  c6.  0 

122.  4 

19  13-8 

122.  9 

18  21.  7 

123.4 

17  29.3 

123.9 

30 

20 

22  II.  9 

124.  2 

21  19.  5 

124.  7 

20  26.  9 

125.2 

19  34.  2 

125.7 

18  41.  5 

126.  2 

20 

10 

23  23.8 

126.  6 

22  30.9 

127.  I 

21  37-8 

127.  6 

20  4/1.  8 

128.  I 

19  51-  S 

128.5 

10 

3    00 

24  33-  6 

129.  0 

23  40.  2 

129-5 

22  46.  6 

130.0 

21  53-0 

130.5 

20  59-  3 

130.9 

3 

00 

2    50 

25  40.  8 

131- 5 

24  47.  0 

131- 9 

23  52-9 

132-4 

22  58.  8 

132.9 

22  04.  7 

133-3 

2 

50 

40 

26  45.  6 

134-  0 

25  51-2 

134-  4 

24  56-  7 

134-9 

24  02.  2 

135-4 

23  07.  5 

135-8 

40 

30 

27  47-  7 

136-5 

26  52.  8 

136.9 

25  57-8 

137-4 

25  02.  8 

137-9 

24  07.  6 

138.  3 

30 

20 

28  46.  9 

139-  I 

27  51-5 

139.  6 

26  56.  0 

140.  0 

26  00.  4    140.  4 

25  04.  8 

140.  8 

20 

10 

29  43.  0 

141.  8 

28  47.  2 

142.  2 

27  51-2 

142.  6 

26  55.  I    143-  0 

25  59-  0 

143-4 

10 

2    00 

30  36.  0 

144  5 

29  39.  6 

144.9 

28  43-  0 

145-3 

27  46.  5    145-  6 

26  49.  8 

146.  0 

2 

00 

1     50 

31  25.4 

147.2 

30  28.  6 

147-6 

29  31-  7 

148.  0 

28  34.  6    148.  3 

27  37-4 

148.7 

1 

50 

40 

32  II.  4 

150.  0 

31  14.0 

150- 4 

30  16.  6 

150.7 

29  19.  I 

151- 0 

28  21.5 

151- 4 

40 

30 

32  53-  4 

152.9 

31  55-6 

153-2 

30  S7-  8 

153-5 

29  59-  8 

1.53-  8 

29  01.  8 

154-  I 

30 

20 

33  31- 6 

155-  8 

32  33-  4 

156.  I 

31  35-  I 

156.3 

30  36.  8 

156.6 

29  38.  4 

156.9 

20 

10 

34  05.  7 

158-7 

33  07-  2 

159.0 

32  08.  4 

159.2 

31  09.8 

159- 5 

30  II.  I 

159-7 

10 

1     00 

34  35-  6 

161.  7 

33  36-  6 

161.  9 

32  37-6 

162.  I 

31  38.6 

162.3 

30  39-  5 

162.5 

1 

00 

0    50 

35  OI-2 

164.  7 

34  01.  8 

164.9 

33  02.  7 

i6t;.  0 

32  03.  2 

165.  2 

31  03.9 

165.4 

0 

50 

40 

35  22.2 

167.  7 

34  22.  7 

167.9 

33  23-  I 

168.0 

32  23.6 

168.  I 

31  24.0 

168.3 

40 

30 

35  38-  7 

170.7 

34  38-  9 

170.9 

33  39-  2 

171.  0 

32  39-  5 

171.  I 

31  39-  7 

171.  2 

30 

20 

35  SO-  5 

173-8 

34  50-  6 

173-9 

33  50-  7 

174.0 

32  50.8 

174.  I 

31  50.9 

174- 1 

20 

10 

35  57-6 

176.9 

34  57-  7 

176.9 

33  57-  7 

177.0 

32  57-  7 

177.0 

31  57-8 

177.0 

10 

0    00 

36    0.  0 

180.  0 

35     0.0 

180.  0 

34    0.  0 

180.  0 

33     0.  0  !i8o.  0 

i 

32     0.0 

180.  0 

• 

00 

In  North  declination,  when  the  star  is  risins;  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  \\'est  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


554     LATITUDE  64°.     DECLINATION   CONTRARY  NAME  TO   LATITUDE. 


Hour 
Ans:le. 


h.  m. 


5  30 

10 

5  00 
4  50 
10 
30 
20 
10 

4  00 
3  50 
10 
30 
30 
10 

3  00 

2  50 
40 
30 
30 
10 

3  00 
1  50 

40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


Alt. 


0  20.3 

1  47.2 

3  13-4 

4  38.9 

6  03.  6 

7  27.3 

8  50.0 

10  II.  6 

11  31-8 

12  50-  5 

14  07.  7 

15  23.  3 

16  37.0 

17  48.  7 

18  58.  2 

20  05.  6 

21  10.  5 

22  12.  8 

23  12.  4 

24  09.  I 

25  02.  8 

25  53-  2 

26  40.  3 

27  23.  9 

28  03.  8 

28  40.  o 

29  12.  3 

29  40.  5 

30  04.  6 
30  24.  4 
30  40.  o 

30  51- o 

30  57-8 


31  o.  o 


Az. 


99.0 
01.  o 
03.0 


05.  I 
07.  2 
09-3 
"•3 
13-4 
15-6 


17.8 
20.  o 
22.  2 
24.4 
26.  7 
29.  o 

31-4 

33-8 
36.  2 

38.7 
41.  2 

43-8 


46. 
49- 
SI- 

54- 
57- 
59- 


62.  7 
65.6 
68.5 

71-3 
74.  2 

77.  I 


180.  o 


Alt. 


o  58-3 

2  24.  6 

3  49- S 

5  14-  I 

6  37- 5 

7  59-8 
9  21.  I 

10  40.  9 

"  59-  3 

13  16.  I 

14  31-2 

15  44-5 

16  55-  8 
18  04.  7 


19  II, 

20  16. 

21  18 

22  17. 

23  13' 

24  06. 


24  56-  5 

25  43-  2 

26  26.  3 

27  05.  8 

27  41.  6 

28  13.  5 

28  41.  4 
19  05.  2 

29  24.  9 
29  40.  2 
29  51-  2 
29  57-8 


30  0.0 


Az. 


01.  6 
03.6 

05-7 
07.7 
09.8 
II.  9 
14.  o 
16.  I 

18.3 
20.  5 
22.  7 
24.9 
27.  2 

29- S 

31-8 

34-  2 
36.7 
39-  I 
41.  6 
44.  I 


180.  o 


7° 


Alt. 


0  09.3 

1  35-  I 

3  00.  2 

4  24.  4 

5  47-6 

7  09-7 

8  30.6 

9  50-0 

11  08.  o 

12  24.  4 

13  39-  I 

14  51-9 

16  02.  8 

17  II- 4 

18  17.9 

19  21.  6 

20  23.  I 

21  21.  6 
17.4 
10.  I 


22 
23 


23  59-  7 

24  45-  8 

25  28.  6 

26  07.  8 

26  43.  2 

27  14.  8 

27  42.  3 

28  05.  8 
28  25.3 
28  40.  4 
28  51.3 
28  57.8 


29  o.  o 


Az. 


02.  2 
04.  2 

06.  3 
08.3 
10.  4 

12.5 
14.  6 
16.  7 

18.8 
21.  o 
23.  2 

25-4 
27.7 

30.0 

32.3 

34-7 

37-  I 

39-5 
42.  o 

44-5 


47 
49 
52 
55 
57' 
60. 

63 
65 
68, 

71 
74 
77 


180.  o 


8° 


Alt. 


o  46.  I 


10.8 

34-8 
57-7 
19-5 
40.  o 


8  59- 

10  16, 

11  32, 

12  47, 

13  59' 

15  09-  8 

16  17.  9 


17  23.9 

18  27.  3 

19  28.  2 

20  26.  3 

21  21.  5 

22  13.  8 

23  02.  9 

23  48.6 

24  30-  9 

25  09.  6 

25  44-  7 

26  16.  o 

26  43.  2 

27  06.  6 
27  25.7 
27  40.  7 
27  51-4 
27  57-8 


28  o.  o 


Az. 


104.  8 

106.8 
108.8 
no.  9 
113.  o 

115. 1 

117.  2 

119-4 
121.  5 

123-7 
125-9 
128.  2 

130-5 

132.8 
135-  I 

137-5 
139-9 
142.4 

144.9 

147.4 

150.0 

152.6 

155-2 

157-9 
160.  6 

163-3 
166.  o 

168.8 

171.  6 

174.4 
177.2 


180.  o 


Alt. 


1  21.  4 

2  45-  I 

4  07.8 

5  29.2 

6  49.4 

8  08.  I 

9  25.3 

10  41.  o 

11  54-  8 

13  06.  8 

14  16.  7 

15  24-4 

16  29.  8 

17  32-7 

18  33.  2 

19  30.  8 

20  25.  6 

21  17.4 

22  06.  o 

22  51.  4 

23  33-  2 

24  II.  6 

24  46.  2 

25  17-2 

25  44-  I 

26  07.  2 
26  26.  I 
26  40.  8 

26  51-5 
26  57.  8 


27 


o.  o 


Az. 


107. 
109. 
III. 
113- 
"5- 


117.  8 

119.  9 
122.  o 
124.  2 
126.  4 
128.  7 
131-0 

133-3 
135-6 
138.0 
140.4 
142.  8 

145-3 

147-8 
150.3 
152.9 

155-5 
158.  2 

160.8 

163-5 
166.  2 
169.  o 

171-7 
174-4 
177.2 


:8o.  o 


Hour 
Angle. 


h.  m. 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

1 

h. 

m. 

5 
4 

00 
50 
40 
30 
20 
10 

0  32.  I 

1  55-5 

3  17-8 

4  38-9 

5  58-7 
7  17- I 

108.  0 
1 10.  0 
112.  0 
114.  I 
116.  2 
118.3 

1  05.8 

2  27.8 

3  48.5 

5  08.0 

6  25.9 

no.  5 
112.  6 
114.  6 
116.  7 
118.  8 

0  16.  I 

1  37-8 

2  58.2 

4  17-3 

5  34.9 

III.  I 
113.  I 
115.  2 

117- 3 
"9-3 

0  47.8 

2  07.9 

3  26.6 

4  43-9 

"3-7 
115- 7 
117.  8 

119.  9 

0  02.3 

1  17-5 

2  35-8 

3  02.7 

114-3 
116.  3 

118.  3 

120.  4 

5 
4 

00 
50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

8  33-9 

9  49-1 

11  02.  6 

12  14.  I 

13  23.  6 

14  30.  8 

120.  4 
122.  5 
124.7 

126.  9 
129.  2 
131-5 

7  42.5 

8  57-2 

10  10.  3 

11  21.3 

12  30.4 

13  37-  1 

120.  9 
123.0 
125.  2 
127.4 
129.  6 

131-9 

6  51.  0 

8  05.4 

9  17-9 

10  28.  5 

11  37.  I 

12  43-3 

121.  4 
123-5 
125-7 
127.9 
130.  I 
132-3 

5  59-5 

7  13-4 

8  25.5 

9  35-7 

10  43.  8 

1 1  49.  6 

122.  0 
124.  I 
126.  2 
128.4 
130.6 
132.8 

5  07.9 

6  21.3 

7  33-  I 

8  42.8 

9  50-4 
10  55-  7 

122.  5 
124.  6 
126.  7 
128.8 
131.  0 
133-2 

4 
3 

00 
50 
40 
30 
20 
10 

3 
2 

00 
50 
40 
30 
20 
10 

15  35-7 

16  38.  2 

17  38.  I 

18  35-  3 

19  29.  6 

20  20.  9 

133-7 
136.0 

138.4 
140.  8 

143-  2 
145.6 

14  41-  5 

15  43-6 

16  43-  0 

17  39-6 

18  33-  5 

19  24-4 

134-2 

136.5 
138.8 
141.  2 
143.6 
146.  0 

13  47-  3 

14  48.  9 

15  47-8 

16  44.  0 

17  37-4 

18  27.8 

134.6 
136.9 
139.2 
141.  5 

143-9 
146.3 

12  53-  I 

13  54-  I 

14  52.6 

15  48.3 

16  41.3 

17  31- I 

135- I 
137-3 
139.6 
141.9 

144.3 
146.7 

11  58.8 

12  59-3 

13  57-3 

14  52.6 

15  45-  I 

16  34.  6 

135-5 
137-7 
140.  0 
142.3 

144-7 
147.  I 

3 
3 

00 
50 
40 
30 
20 
10 

2 

1 

00 
50 
40 
30 
20 
10 

21  09.  I 

21  54.0 

22  35.4 

23  13-4 

23  47-  7 

24  18.3 

148.  I 
150.  6 
153-2 
155-8 
158.4 
161.  0 

20  12.  I 

20  56.  5 

21  37.6 

22  15.  2 

22  49.  2 

23  19-4 

148.5 
151. 0 

153-5 
156.  I 

158.7 
161.  3 

19  15.  I 

19  59-  I 

20  39.  8 

21  17.  0 

21  50.  6 

22  20.  5 

148.8 

151-3 
153-8 

156.3 
158.9 
161.  5 

18  18.  I 

19  01.  7 

19  41.9 

20  18.8 

20  52.  0 

21  21.  7 

149.  I 
151. 6 

154.  I 
156.6 
1S9.  I 
161.  6 

17  21.  0 

18  04-  I 

18  44.  I 

19  20.  4 

19  53-4 

20  22.  7 

149-5 
151- 9 
154-3 
156.8 

159-3 
161.  8 

2 
1 

00 
50 
40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 
10 

24  44.9 

25  07-8 
25  26.  5 
25  41.  I 
25  51-6 
25  58-  0 

163.7 
166.  4 
169.  I 
171.  8 

174-5 
177.2 

23  45-8 

24  08.  3 
24  26.  8 
24  41-3 
24  51-  7 
24  57-9 

163.9 
166.5 
169.  2 

171-9 
174.6 

177-3 

22  46.  6 

23  08.  9 
23  27.2 

23  41.  5 
23  51-8 
23  58-0 

164.  I 
166.  7 
169.3 
171. 9 
174.6 
177-3 

21  47.4 

22  09.  5 
22  27.  6 
22  51.  8 
22  51.9 
22  58.  0 

164.  2 
166.8 
169.4 
172.  I 
174-7 
177-4 

20  48.  2 

21  io.  0 
21  27.  9 
21  51.9 
21  52.0 
21  58.0 

164.4 
167.  0 
169.  6 
172.  2 
174.8 
177-4 

1 
0 

00 
50 
40 
30 
20 
10 

0 

00 

26     0. 0 

180.  0 

25     0.0 

180.  0 

24     0. 0 

180.  0 

23     0. 0 

180.  0 

22     0. 0 

180.  0 

0 

00 

In  NortI 

and  when  th 

In  Sout 

1  declination, 
e  star  is  setti 
1  declination 

when  til 

ng  or  W 

when  tl 

e  star  is  risin 
est  of  the  me 
le  star  is  risin 

gor  Eas 
ridian.  t 
g  or  Eas 

;  of  the  merit 
le  tabulated 
t  of  the  raeri( 

lian,  the 
azimuth 
lian.  the 

tabulated  az 
s  are  reckon 
tabulated  az 

imuths  a 
sd  from  ] 
imuths  i 

re  reckoned 
Vorth  to  We 
ire  reckoned 

from  No 

St. 

from  Sou 

rtht 
itht 

0  East; 
0  East; 

1  are  reckoned  from  South  to  West. 
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Hour 
Angle. 

15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

4 

30 
30 
10 

0  27.  0 

1  45.0 
3  01.4 

116.  8 
118.  9 
120.  9 

0  54.2 
2  10.3 

"9-4 
121.  4 

0  03.5 

1  19.  I 

119.  9 
121.  9 

0  27.9 

122.  5 

4    30 
20 
10 

4 
3 

00 
50 
40 
30 
ZQ 
10 

4  16.3 

5  19-3 

6  40.  6 

7  49-8 

8  57- 0 
10  01.  9 

123.0 
125.  I 
127.  2 
129.3 
131-5 
133-7 

3  24.7 

4  37-3 

5  48.1 

6  56.8 

8  03.5 

9  07-9 

123-5 
125.6 
127.7 
129.8 
132.0 
134-  I 

2  33-1 

3  45-1 

4  55-6 

6  03- 8 

7  10.  I 

8  14.  0 

124.  0 
126.  I 
128.2 

130-3 
132-4 

134-5 

I  41-5 
2-  53-  I 

4  03.0 

5  10.9 

6  16.6 

7  20.  I 

124.  5 
126.  6 
128.  7 
130.8 
132.9 
135-0 

0  49.  8 

2  01.  2 

3  10.5 

4  17-8 

5  23-1 

6  26.  2 

125.  0 
127.  I 
129.  I 
131.  2 

^33-3 
135-4 

4     00 
3    50 
40 
30 
20 
10 

3 
3 

00 
50 
40 
30 
20 
10 

11  04.  5 

12  o4-  5 

13  02.0 

13  56- 9 

14  48.  9 

15  37-8 

135-9 

138.  I 

140.4 
142.  7 
145.  0 
147.4 

10  10.  I 

11  09.  7 

12  06.  7 

13  01.  I 

13  52-6 

14  41.  2 

136-3 

138.5 
140.  8 

143-  I 
145-4 
147-7 

9  15-7 

10  04.  8 

11  II.  4 

12  05.  2 

12  56.3 

13  44-5 

136.7 
138.9 
141.  2 

143-5 
145-8 
148.  I 

8  21.3 

9  19-9 

10  16.  0 

11  OQ-  4 

12  00.  I 
12    47.  7 

137.2 

139-4 
141.  6 
143-8 
146.  I 
148.4 

7  26.8 

8  25.0 

9  20.  6 

10  13.  6 

11  03.  7 
II  50.9 

137-6 
139.  8 
142.  0 
144.  2 
146.5 
148.7 

3    00 
2    50 
40 
30 
20 
10 

2 
1 

00 
50 
40 
30 
20 
10 

16  23.8 

17  06.  7 

17  46.  I 

18  22.  2 

18  54.  8 

19  23.8 

149.8 
152.  2 
154.6 

157-  I 
159.  6 
162.  I 

15  26.  7 

16  09.  I 

16  48.  2 

17  23.8 

17  56.  I 

18  24.  8 

150.  I 
152-  5 
154- 9 
157-3 
159.8 
162.3 

14  29.  6 

15  II.  6 

15  50-  2 

16  25.7 

16  57-  5 

17  25.8 

150-5 
152.8 

155-2 
157-6 
160.  0 
162.  4 

13  32-4 

14  13-9 

14  52.2 

15  27.2 

15  58.8 

16  26.  9 

150-7 
153-0 
155-4 
157-8 
160.  2 
162.  6 

12  35-2 

13  16.3 

13  54-2 

14  28.  9 

15  00.  2 

15  27-9 

151.  0 
153-3 
155-7 
15S.  0 
160.  4 
162.8 

2    00 
1     50 
40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 
10 

19  49.  0 

20  10.  6 
20  28.  3 
20  42.  I 
20  52.  0 
20  58.  0 

164.  6 

167.  I 
169.7 
172.  2 
174.8 

177-4 

18  49.  8 

19  II.  I 
19  28.  6 
19  42.4 
19  52.  I 
19  58.  0 

164.8 

167.3 
169.8 

172-3 
174.9 

177-4 

17  50-  5 

18  II.  7 

18  29.  0 
18  42.  5 

18  52.  2 
18  58.  0 

164.9 
167.4 
169.9 
172.4 
175-0 
177-5 

16  51.3 

17  12.  I 

17    29.3 
17    42.8 

17    52.3 
17    58.  I 

165.  I 

167.5 
170.  0 

172-5 
175-0 
177-5 

15  52-1 

16  12.  7 
16  29.  6 
16  42.  9 
16  52.4 
16  58.  I 

165-3 
167.7 
170.  I 
172.  6 
175- I 
177-5 

1     00 
0    50 
40 
30 
20 
10 

0 

00 

21     0. 0 

180.  0 

20     0.  0 

180.  0 

19    0.  0 

180.  0 

18       0.  0 

180.  0 

17     0. 0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  .South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West, 


lATITUDE  64°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE.     557 


Hour 
Angle. 


h.  m. 


i  00 
3  50 
iO 
30 
20 
10 

3  00 
Z  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


20° 


Alt. 


o  / 


0  oi.  8 

1  09.  o 

2  17.9 

3  24-8 

4  29.  6 

5  32. 1 


6  32. 

7  30- 

8  25. 

9  17- 
10  07. 

10  54- 


11  38.0 

12  18.  7 

12  56.  2 

13  3°-  S 

14  01.5 
14  28.  9 


Az. 


125^ 
127, 
129 

133 
135 


14  52-9 

165.4 

IS  13-2 

167.8 

IS  30-  0 

170.  2 

IS  43-  I 

172.  6 

IS  52.5 

175- I 

IS  58- 1 

177- S 

16     O.  o 


138.0 

140.  2 
142.4 
144.6 
146.8 
149.0 

151-3 
153-6 

156.  o 

158.3 

160.  7 
163.0 


21° 


180.  o 


Alt. 


o     / 


Az. 


0  16.  9 

1  25.3 

2  31.8 

3  36-  I 

4  38-1 

5  37-8 

6  35-1 

7  29-7 

8  21.  7 

9  II.  o 
9  57-3 

10  40.  8 

11  21.  I 

11  58.2 

12  32. 2 

13  02.  8 
13  30.  o 

13  53-6 

14  13.8 

14  30-  3 

14  43-  4 
14  52.6 
14  58.  2 


o.  o 


128.  I 
130.  I 
132.  I 

134-2 
136.3 

138.4 

140.  6 
142.  8 
145-0 
147.2 
149.4 

151-6 

153-9 

156.  2 

158.5 
160.  9 
163.  2 

165.6 
168.0 
170.4 
172.7 

175-2 
177.6 


22= 


Alt. 


180.  o 


Az. 


23= 


Alt. 


0  32.  8 

1  38.7 

2  42.  5  ,134.  7 

3  44.  o  '136.8 


130.6 
132.6 


43-2 
40.  o 
34-2 

25-7 


8  14.6 

9  00.  4 


43-5 
23-4 
II  00.  I 

11  33-7 

12  04.  o 

30-9 


9 

10 


12 


12 
13 


54-4 
14.  2 

13  30-  7 
13  43- S 
52-7 
58.2 


138.9 
141.  o 

143-  I 
145-3 
147-5 
149-7 

151-9 
154.2 

156.5 
158.8 

161.  I 

163.4 

165.8 
168.  I 
170-5 


13 
13 


172 

'75 


177.6 


14     o.  o 


!i8o.  ^ 


Az. 


0  45-7 

1  48.9 

2  50.0 

3  48.7 

4  45-  I 

5  38.7 

6  29.  7 

7  18.2 

8  03.6 

8  46.2 

9  25.7 
10  02.  I 

10  35-5 

11  05.3 
II  31-9 

11  55-1 

12  14.  8 

12  31.  o 
12  43-  7 
12  52-  7 
12  58.  2 


133- I 
135- I 
137-2 


139-3 

141.4 

143- 

145. 

147. 

150. 


152.2 
154-5 
156.7 
159.0 
161.  3 
163.6 

165.9 
168.  2 
170.  6 
172.9 

175-3 
177.6 


24° 


Alt. 


Az. 


i^     0.0    180.  o 


o  / 


0  55- 3 

1  56.0 


54-1 
49.9 

43-1 
33-8 
21.  7 
06.  7 


7  48.9 

8  28.1 

9  04.  o 

9  36-9 
10  06.  5 
10  32.9 

10  55-8 

11  15.4 

II  31-3 
II  43-9 
II  52.8 
II  58.2 


o.  o 


135-6 

137-7 

139-7 
141.  8 

143-9 
146.  o 
148.  2 
150.4 

152.  S 

154.8 

157-0 
159-2 
161.  5 
163.8 

166.  I 
168.4 

170.7 
173-0 

175-3 
177.6 


180.  o 


Hour 
Angle. 


h.  m. 


4 
3 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tab-alated  azimuths  are  reckoned  from  North  to  West. 

In  South  dechnation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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1 

0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

G 

20 
10 

0  12.3 

86.8 

I  01.  6 

86.2 

0  25.  I 

1  50.  6 

83.6 
85.6 

6    20 
10 

G 
5 

00 
50 
40 
30 
20 
10 

0  oo.  o 

1  26. 1 

2  51-9 

4  17-6 

5  43- 0 
7  07-9 

90.  0 
92.  0 

94-1 

96.  2 

98.2 

100.3 

0  49.2 

2  15.  2 

3  41.  I 

5  06.8 

6  32.4 

7  57-4 

89-4 
91.4 

93-5 
95-6 
97.6 

99-7 

I  38.3 

3  04- 2 

4  3°-3 

5  56.2 

7  21.7 

8  46.9 

88.9 
90.9 
93-0 
95-0 
97-1 
99-1 

2  27.4 

3  53-4 

5  19-4 

6  45-4 

8  II.  0 

9  36.2 

88.  3 

90-3 
92.4 

94-4 

96.5 
98.6 

3  16.5 

4  42.6 

6  08.6 

7  34-5 
9  00.  2 

10  25.7 

87-7 
89-7 
91.8 
93-8 

95-9 
98.0 

6    00 
5    50 
40 
30 
20 
10 

5 

00 

8  32.2 

102.  4 

9  21.9 

loi.  8 

10  II.  s 

lOI.  2 

II  01.  I 

100.  7 

II  50.6 

100.  I 

5    00 

i 

50 
40 
30 
20 
10 

9  55-9 

11  18.8 

12  40.  8 

14  01.7 

15  21.  s 

104.  5 
106.6 
108.  7 
no.  9 
113.  I 

10  45.8 

12  08.  9 

13  31- I 

14  52.3 
16  12.4 

103.9 
106.  0 
108.2 
no.  4 
112.  6 

11  35-6 

12  58.9 

14  21.3 

15  42.8 

17  03-  2 

103-3 
105.4 

107.  6 

109.8 

112.  0 

12  25.3 

13  48.  8 

15  II.  6 

16  33-3 

17  54.0 

102.8 
104.9 
107.  I 
109.  2 
III.  4 

13  15-0 

14  38-  7 

16  01.  7 

17  23.7 

18  44.  6 

102.  2 
104.3 
106.  5 
108.7 
no.  9 

4    50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 

16  39.9 

17  57- 0 

19  12.4 

20  26.  2 

"5-3 
117.5 
119.  8 
122.  2 

17  31.2 

18  48.  6 

20  04.  4 

21  18.6 

114.  8 
117.  0 

119- 3 
121.  6 

18  22.4   114.  2 

19  40. 1    116.  5 

20  56.  4    118.  8 
22    10.  9  il2I.  I 

19  13-  5 

20  31.  6 

21  48.  2 
23  03.  I 

113- 7 
115-9 
118.  2 
120.  6 

20  04.  4 

21  22. 9 

22  39.9 

23  55-2 

113.  I 

115- 4 
117.  7 
120.  0 

4    00 

3    50 

40 

30 

20 
10 

21  38.  I 

22  47.9 

124.5 
126.  9 

22  30.9 

23  41-  2 

124.  0 
126.  4 

23  23.  7 

24  34.  4 

123-5 
125.9 

24  16.3 

25  27-4 

123.0 
125-4 

25  08.8 

26  20.  4 

122.  4 
124.8 

20 
10 

3 
3 

00 
50 
40 
30 
20 
10 

23  55-6 

25  01.  0 

26  03.9 

27  04.  I 

28  01.  s 
28  55-8 

129.3 
131-8 

134-3 
136.9 

139-5 
142.  I 

24  49.  4 

25  55-2 

26  58-  5 

27  59.2 

28  57.1 

29  52.0 

128.8 
^3^-3 
^33-  9 
136.4 

139- I 
141.  7 

25  43- 0 

26  49.  3 

27  53-  I 

28  54-3 

29  52.  6 

30  48.  I 

128.3 
130.8 

133-4 
136.0 
138.6 
141.  3 

26  36.  5 

27  43-3 

28  47.6 

29  49-  3 

30  48.  I 

31  44-0 

127.8 

130.3 
132.9 

135-5 
138.2 

140.9 

27  29.9 

28  37.2 

29  42. 0 

30  44.  2 

31  43- 5 

32  39-8 

127-3 
129.8 
132.4 

135-0 
137-7 
140.4 

3    00 
2    50 
40 
30 
20 
10 

2 

1 

00 
50 
40 
30 
20 
10 

29  47.0 

30  34-  9 

31  19-3 

31  59-9 

32  36.  9 

33  09-  7 

144.8 

147-5 
150-3 
153-2 
156.  0 
158.9 

30  43-  6 

31  31-9 

32  16.8 

32  57-8 

33  35-2 

34  08.  5 

144.4 
147.2 
150.0 
152.9 
15.5-  8 
158.7 

31  40.  2 

32  29.0 

33  14-2 

33  55-8 

34  33-  5 

35  07-2 

144.  I 
146.9 

149-7 
152.  6 

155-5 
158-5 

32  36.6 

33  25.9 

34  II.  6 

34  53-  7 

35  31-7 

36  05.  8 

143-7 
146.5 

149-3 
152.2 

155-2 
158.2 

33  33-0 

34  22.8 

35  09-  0 

35  51-5 

36  29.9 

37  04.4 

143-2 
146.  I 
149-0 
151-9 
154-9 
157-9 

2    00 
1    50 
40 
30 
20 
10 

1 
0 

00 
50 
40 
30 
20 
10 

33  38.  6 

34  03-  3 
34  23.  6 

34  39-  4 
34  5°-  9 

34  57-  7 

161.  9 
164.9 
167.9 
170.9 

173-9 
176.9 

34  37-  7 

35  02.  5 
35  23.1 
35  39-2 
35  50-8 
35  57-7 

161.  7 
164.  7 
167.7 
170.  8 
173-8 
176.9 

35  36.6 

36  01.8 
36  22.  7 
36  39.0 
36  50-  7 
36  57-7 

161.  5 
164.5 
167.6 
170.7 
173-8 
176.9 

36  35-  6 

37  OI-2 
37  22.2 

37  38-7 
37  50.5 

37  57-7 

161.  2 
164.3 
167.4 

170.5 
173.7 
176.8 

37  34.  6 

38  00.  3 

38  21.7 
38  38.  4 
38  50-4 
38  57-6 

161.  0 
164.  I 
167.  2 
170.4 
173.6 
176.8 

1    00 
0    50 

40 

30 

20 

10 

1 

0 

00 

35     00 

180.  0 

■36     0.0 

180.  0 

37     o-o 

180.  0 

38     0.0 

I  So.  0 

39     0.0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  risinq  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  toA\''est. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    50 

0  19.  0 

74-  6 

6     50 

40 

0  03.4 

77-  7 

0  52.8 

77-3 

I  42.3 

76.7 

40 

30 

0  38.4 

80.4 

I  27.8 

79-8 

2  17.  I 

79-3 

3  06.4 

78.7 

30 

20 

I  14-3 

83.0 

2  03.  5 

82.5 

2  52-7 

81.9 

3  41-9 

8x-3 

4  31-  r 

80.  7 

20 

10 

2  39-8 

85.0 

3  29-0 

84-5 

4  18.  I 

83-9 

5  07.2 

833 

5  55-7 

82.8 

10 

6    00 

4  05.6 

87.1 

4  54-8 

86.6 

5  43-8 

86.0 

6  32.8 

85.4 

7  21.8 

84.8 

6    00 

5    50 

5  31-6 

89.  I 

6  20.8 

88.6 

7  09-7 

88.0 

7  58-7 

87-4 

8  47-6 

86.8 

5    50 

10 

6  57- 7 

91.  2 

7  46.7 

90.7 

8  35- 7 

90.  I 

9  24-7 

89- s 

10  13-  5 

88.9 

40 

30 

8  23.6 

93-2 

9  12.7 

92.7 

10  ox.  7 

92.  I 

10  50.  6 

91- 5 

11  39.  6 

90.9 

30 

20 

9  49-4 

95-3 

10  38.  6 

94-8 

II  27.7 

94-  2 

12  16.  7 

93-6 

13  05.  6 

93-0 

20 

10 

II  14-9 

97-4 

12  04.  2 

96.8 

12  53-3 

96-3 

13  42-  4 

95-7 

14  31-4 

95-1 

10 

5    00 

12  40.  0 

99-  5 

13  29.  3 

98.9 

14  18.  6 

98-4 

15  07.  8 

97.8 

15  56-  9 

97-2 

5    00 

4    50 

14  04.  6 

loi.  6 

14  54-  I 

lOI.  0 

15  43-  6 

100.  5 

16  32.  8 

99.9 

17  22.  I 

99-3 

4    50 

40 

15  28.  5 

103-  7 

16  18.  3 

103.  I 

17  07.  9 

102.  6 

17  57-4 

102.  0 

18  46.  7 

loi.  4 

40 

30 

16  51.6 

105.  9 

17  41-6 

105-3 

18  31.  4 

104.  7 

19  21.  I 

104.  I 

20  10.  8 

103-  5 

30 

20 

18  14.  0 

108.  I 

19  04.  I 

107-  5 

19  54-  2 

106.  9 

20  4^.  2 

106.3 

21  34-0 

105-7 

20 

10 

19  35-  2 

no.  3 

20  25.  6 

109.7 

21   16.  0 

109.  I 

22  06.  2 

108.5 

22  56.  2 

107.9 

10 

4    00 

20  55-  3 

112.  5 

21  46.  0 

1X2.  0 

22  36.  7 

III.  4 

23  27.  2 

no.  8 

24  17.6 

no.  2 

4    00 

3     50 

22  14.  I 

114- 8 

23  05.  2 

"4-3 

23  56-  2 

113- 7 

24  47.  0 

113.  I 

25  37-  6 

112.  5 

3    50 

40 

23  31-5 

117.  I 

24  22.  9 

1x6.  6 

25  14-3 

1x6.  0 

26  05.  5 

"5-4 

26  56.  5 

1x4.8 

40 

30 

24  47-  2 

119-  5 

25  39-  0 

1x8.  9 

26  30.  8 

xx8.  4 

27  22.  4 

1x7.  8 

28  13.  8 

1x7.  2 

30 

20 

26  01.  2 

121.  9 

26  53-  5 

X2I.  3 

27  45-  7 

120.8 

28  37.  7 

X20.  2 

29  29.  5 

1x9.  6 

20 

10 

27  13.2 

124-3 

28  06.  0 

123.8 

28  58.  6 

123.  2 

29  51-0 

122.  7 

30  43-  3 

122.  I 

10 

3    00 

28  23.  3 

126.8 

29  16.  5 

126.3 

30  09-  5 

125.7 

31  02.  5 

125.2 

31  55-2 

124.  6 

3    00 

2    50 

29  3°-  9 

129.3 

30  24.  7 

128.8 

31  18.2 

128.3 

32  II.  6 

127.  8 

33  04-  8 

127.  2 

2    50 

40 

30  36-  3 

131-9 

31  30-4 

131-  4 

32  24.  5 

130.9 

33  18.4 

130.4 

34  12-  2 

129.9 

40 

30 

31  38-9 

134.  6 

32  33-  6 

134-  I 

33  28.  2 

133-6 

34  22.  6 

133- I 

35  16.9 

132.6 

30 

20 

32  38.  8 

137-3 

33  34-  0 

136.8 

34  29.  I 

136-3 

35  24.0 

135-8 

36  18.  8 

135-3 

20 

10 

33  35-  6 

140.  0 

34  3^-3 

139.6 

35  27-0 

}39-  I 

36  22.4 

138.6 

37  17-8 

138.2 

10 

2    00 

34  29.  3 

142.8 

35  25-  5 

142.  4 

36  2x.  7 

142.  0 

37  17-  7 

141-  5 

38  13-  6 

141.  I 

2    00 

1     50 

35  19-5 

145-  7 

36    16.  '2 

145-  3 

37  12-9 

144-9 

38  09.  4 

144.4 

39  05-  8 

144-0 

1     50 

40 

36  06.  3 

148.  6 

37  03-  5 

148.  2 

38  00.  6 

147-8 

38  57-  7 

147-4 

39  54-  6 

147.0 

40 

30 

36  49-  I 

151.  6 

37  46-  8 

151.  2 

38  44-  5 

150.9 

39  42-  I 

150-5 

40  39-  5 

150.  I 

30 

20 

37  28.  3 

154-  6 

38  26.  2 

154-3 

39  24-  4 

153-9 

40  22.  4 

153-6 

41  20.  4 

153-3 

20 

10 

38  03.  0 

157-6 

39  oi-  5 

157-4 

40  00.  I 

157- I 

40  58.  5 

156.8 

41  56-  8 

156.5 

10 

1    00 

38  33-  6 

160.  7 

39  32-  5 

x6o.  5 

40  31-  4 

160.3 

41  30-  2 

x6o.  0 

42  28.  9 

159-7 

1     00 

0    50 

38  59-  7 

163.9 

39  58-  9 

163-7 

40  58.  I 

163-  5 

41  57-2 

163.  3 

42  56-5 

163.0 

0     50 

40 

39  21.  2 

167.  I 

40  20.  7 

x66.  9 

41  20.  2 

166.  7 

42  19.  7 

166.6 

43  19-  I 

166.  4 

40 

30 

39  38.  I 

170-3 

40  37.  8 

170.  I 

41  37-  S 

170.  0 

42  37-  3 

169.9 

43  37-  0 

169.  8 

30 

20 

39  5°-  3 

173-5 

40  50.  2 

173-  4 

41  50.  0 

173-3 

42  49.  9 

173-2 

43  49-  8 

173- I 

20 

10 

39  57-  5 

176.7 

40  57-  6 

176.  7 

41  57-  5 

176.6 

42  57-  5 

176.6 

43  57-4 

176.6 

10 

0    00 

40    0.  0 

180.  0 

41     0.  0 

180.  0 

42     0. 0 

180.  0 

43     0.0 

180.  0 

44     0.  0 

180.  0 

0     00 

^     u  declination,  when  the  star  is  rising  or  Hast  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to    East; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

'n  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


56o  LATITUDE  55°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


10° 

11° 

13° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

7    30 

0  26.  9 

65.8 

7 

30 

10 

0  05-5 

68.9 

0  55-7 

68.4 

I  45-9 

67.8 

10 

7     00 

0  36.4 

71-5 

I  26.3 

70.9 

2  16.3 

70.4 

3  06.  I 

69.8 

7 

00 

6     50 

I  o8.  7 

74.1 

I  58.4 

73-5 

2  48.  2 

72.9 

3  37-8 

72.4 

4  27.4 

71.8 

6 

50 

40 

2  31.8 

76.1 

3  21.3 

75-6 

4  10.  8 

75-0 

5  00.  2 

74-4 

5  49-6 

73-8 

40 

30 

3  56- 0 

78.1 

4  45-  I 

77-6 

5  34-3 

77.0 

6  23.  6 

76-4 

7  12-7 

75-8 

30 

20 

5  20.2 

80.  2 

6  09.  3 

79-6 

6  58.4 

79.0 

7  47-4 

78.4 

836.5 

77-9 

30 

10 

6  45.2 

82.2 

7  34-2 

81.6 

8  23.2 

81.0 

9  12.  I 

80.4 

10  00.  9 

79-9 

10 

6    00 

8  10.  7 

84.  2 

8  59-5 

83.6 

9  48-3 

83.1 

10  37.  I 

82.5 

II  25.8 

81.9 

6 

00 

5     50 

9  36- 4 

86.2 

10  25.  2 

85-7 

II  14.  0 

85.1 

12  02.  7 

84-5 

12  51.  I 

83- 9 

5 

50 

40 

II  02.  4 

88.3 

II  51.  I 

87-7 

12  39.  8 

87.1 

13  28.  3 

86.5 

14  16.  8 

85- 9 

40 

30 

12  28.  4 

90-3 

13  17.  I 

89-7 

14  05.  8 

89.  I 

14  54.  2 

88.5 

15  42-  8 

87-9 

30 

30 

13  54-  4 

92.  4 

14  43-  I 

91.8 

15  31-7 

91.  2 

16  20.  3 

90.  6 

17  08.  8 

90.  0 

30 

10 

15  20.  2 

94.4 

16  09.  I 

93-8 

16  57.8 

93-2 

17  46.  2 

92.  6 

18  34-8 

92.  0 

10 

5    00 

16  45.  9 

96- 5 

17  34-  8 

95-9 

18  23.  5 

95-3 

19  12.  2 

94-  7 

20  00.  7 

94-  I 

5 

00 

4    50 

18  II.  I 

98.6 

19  00.  2 

98.0 

19  49.  0 

97-4 

20  37.  9 

96.8 

21  26.  4 

96.  2 

4 

50 

40 

19  36.  0 

100.  8 

20  25.  2 

100.  2 

21  14.  2 

99-6 

22  03.  0 

99.0 

22  51.8 

98-3 

40 

30 

21  00.  I 

102.  9 

21  49.  5 

102.3 

22  38.  8 

lOI.  7 

23  27.  8 

lOI.  I 

24  16.  6 

100.  4 

30 

20 

22  23.  7 

105.  I 

23  13.2 

104.  5 

24  02.  6 

103.9 

24  51-8 

103-3 

25  40-9 

102.  6 

30 

10 

23  46.  2 

107.3 

24  36.  0 

106.  7 

25  25.  7 

106.  I 

26  15.  I 

105-5 

27  04.  I 

104.  8 

10 

4    00 

25  07.  8 

109.  6 

25  57-9 

109.  0 

26  47.  8 

108.  4 

27  37-6 

197.8 

28  27.  2 

107.  I 

4 

00 

3     50 

26  28.  2 

III.  9 

27  18.7 

III.  3 

28  09.  0 

no.  7 

28  59.0 

no.  I 

29  48.  9 

109.4 

3 

50 

40 

27  47-  4 

114.  2 

28  38.  2 

113.  6 

29  28.  7 

113.  0 

30  19.  I 

112.  4 

31  09.4 

III.  8 

40 

30 

29  05.  2 

116.  6 

29  56.  2 

116.  0 

30  47.  2 

115-  4 

31  38-  I 

114-  8 

32  28.  7 

114.  2 

30 

30 

30  21.  2 

119.  0 

31  12.8 

118.  4 

32  04.  2 

117.  8 

32  55-4 

117.  2 

33  46.  4 

116.  6 

30 

10 

31  35-6 

121.  5 

32  27.  6 

120.  9 

33  19-3 

120.3 

34  II- 0 

"9-7 

35  02.  4 

119.  I 

10 

3    00 

32  47-  8 

124.  I 

33  40.  3 

123-  5 

34  32-6 

122.  9 

35  24-  8 

122.3 

36  16.  7 

121.  7 

3 

00 

3    50 

33  57-  9 

126.  7 

34  50-  9 

126.  I 

35  43-  7 

125-5 

36  36-  4 

124.9 

37  28.  8 

124-3 

3 

50 

40 

35  05-  8 

129.3 

35  59-3 

128.8 

36  52-6 

128.  2 

37  45-  8 

127.  6 

38  38-  8 

127.  0 

40 

30 

36  II.  0 

132.0 

37  05-  0 

131-5 

37  59- 0 

131.  0 

38  52-  7 

130.  4 

39  46.  I 

129.  8 

30 

30 

37  13-6 

134-8 

38  08.  I 

134-3 

39  02.  5 

133-8 

39  56-  8 

133-2 

40  51.  0 

132.6 

30 

10 

38  13-0 

137-7 

39  08.  2 

137-2 

40  03.  2 

136-7 

40  58.  0 

136.  I 

41  52-  7 

135-6 

10 

3    00 

39  09.  4 

140.  6 

40  05.  0 

140.  I 

41  00.  6 

139.6 

41  56.  I 

139-  I 

42  51-4 

138.  6 

3 

00 

1     50 

40  02.  2 

143.  6 

40  58.  5 

143-  I 

41  54.  6 

142.  6 

42  50.  7* 

142.3 

43  46-  5 

141.  7 

1 

50 

40 

40  51-  5 

146.  6 

41  48.  3 

146.  2 

42  45-  0 

145-  8 

43  41-  6 

145-3 

44  38-  0 

144-8 

40 

30 

41  36.  8 

149.7 

42  34-  3 

149-3 

43  31-  5 

148.9 

44  28.  5 

148-5 

45  25-  5 

148.  I 

30 

30 

42  18.  2 

152-9 

43  16.  0 

152.  6 

44  13-  7 

152.  2 

45  II-  4 

151-8 

46  08.  9 

151- 4 

30 

10 

42  55-  I 

156.2 

43  53-4 

155-8 

44  51-7 

155-5 

45  49-  8 

155-2 

46  47-  7 

154-8 

10 

1    00 

43  27.  7 

159-5 

44  26.  4 

159.2 

45  25.  0 

158.9 

46  23.  6 

158.6 

47  22.  2 

158-  2 

1 

00 

0    50 

43  55-  5 

162.8 

44  54-  5 

162.  6 

45  53-  7 

162.  3 

46  52.  7 

162.  0 

47  51-6 

161.  8 

0 

50 

40 

44  18.  5 

166.  2 

45  17-9 

166.  0 

46  17-  3 

165-8 

47  16.  6 

165.  6 

48  16.  0 

165.  4 

40 

30 

44  36.6 

169.  6 

45  36-  2 

169.5 

46  35-  9 

169.3 

47  25.  3 

169.  I 

48  35-  I 

169.  0 

30 

30 

44  49-6 

173.0 

45  49-  4 

173-0 

46  49.  2 

172.9 

47  49-  I 

172.  7 

48  48.  9 

172.  6 

30 

10 

44  57-  4 

176- 5 

45  57-3 

176-5 

46  57-  3 

176.4 

47  57-  2 

176-4 

48  57-  I 

176.3 

10 

0    00 

45     00 

180.  0 

46    0.  0 

180.  0 

47     0-0 

180.  0 

48     0.  0 

180.  0 

49     0.  0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

7 

50 

57-5 

0  49.  I 

57- 0 

7    50 

40 

0  26.  4 

60. 1 

I  17-7 

59-6 

2  08.  9 

59-1 

40 

30 

0  50.9 

62.  7 

I  41.8 

62.  I 

2  32.7 

6i.  6 

3  23.4 

61.  I 

30 

20 

I  17-5 

65.  2 

2  08.  0 

64.7 

2  58.5 

64. 1 

3  49-0 

63.6 

4  39-5 

63.  I 

20 

10 

2  36- 1 

67-3 

3  26.4 

66.7 

4  16.  6 

66.2 

5  06.7 

65.6 

5  56.8 

65.1 

10 

7 

00 

3  56.1 

69-3 

4  45-9 

68.7 

5  35-8 

68.2 

6  25.  6 

67.6 

7  IS- 4 

67.  0 

7    00 

6 

50 

5  17- I 

71-3 

6  06.  7 

70.7 

6  56.  2 

70.1 

7  45-8 

69- S 

8  35-2 

69.  0 

6    50 

40 

6  39.0 

72.3 

7  28.4 

72.7 

8  17.7 

72.1 

9  06.  9 

71-5 

9  56.1 

70.9 

40 

30 

8  01.8 

75-3 

8  50-9 

74-7 

9  40.  0 

74-1 

10  28.  9 

73-5 

II  17.8 

72.9 

30 

20 

9  25.4 

77-3 

10  14.3 

76.7 

II  03.  I 

76.1 

II  51.8 

75-5 

12  40.  5 

74-9 

20 

10 

10  49-  7 

79-3 

"  38.3 

78.7 

12  27.  0 

78.1 

13  15-5 

77- S 

14  03.  9 

76.9 

10 

6 

00 

12  14.4 

81.3 

13  03-  0 

80.7 

13  51-4 

80.  I 

14  39-  8 

79-5 

15  28.  0 

78.8 

6    00 

5 

50 

13  39-  7 

83-3 

14  28.  I 

82.7 

15  16.4 

82.1 

16  04.  6 

81.4 

16.  52.  7 

80.8 

5    50 

40 

IS  05-  3 

85-3 

15  53-  6 

84.7 

16  41.  8 

84.  I 

17  29.9 

83-4 

18  17.9 

82.8 

40 

30 

16  31.  I 

87-3 

17  19-3 

86.7 

18  07.  5 

86.1 

18  55-  5 

85-4 

19  43-  4 

84.8 

30 

20 

17  57-  I 

89-3 

18  45-  3 

88.7 

19  33-  4 

88.1 

20  21.  4 

87.4 

21  09.  2 

86.8 

20 

10 

19  23.  I 

91.4 

20  II.  3 

90.7 

20  59.  4 

90.  I 

21  47.4 

89-4 

22  35.2 

88.8 

10 

5 

00 

20  49.  I 

93- 5 

21  37-4 

92.8 

22  25.  5 

92.  2 

23  13-5 

91-5 

24  01.  3 

90.8 

5    00 

4 

50 

22  14.  9 

95-6 

23  03.  I 

94.9 

23  51-4 

94-3 

24  39-  4 

93-6 

25  27.2 

92.9 

4    50 

40 

23  43-  3 

97-7 

24  28.  7 

97.0 

25  17-0 

96.4 

26  05.  I 

95-7 

26  53.  0 

95-0 

40 

30 

25  05.  4 

99.8 

25  53-9 

99-  I 

26  42.  4 

98.  s 

27  30-  5 

97.8 

28  18.  6 

97-  I 

30 

20 

26  29.  9 

102.  0 

27  18.6 

lOI.  3 

28  07.  2 

100.  7 

28  55-  5 

100.  0 

29  43-  7 

99-3 

20 

10 

27  53-  7 

104.  2 

28  42.  7 

103- 5 

29  31-4 

102.  9 

30  2a  0 

102.  2 

31  08.  2 

lOI.  5 

10 

4 

00 

29  16.  6 

106.5 

30  05.  8 

105.8 

30  54-8 

105.  I 

31  43-7 

I04-  5 

32  32.3 

103.8 

4    00 

3 

50 

30  38.  7 

108.8 

31  28.  I 

108.  I 

32  17-5 

107.4 

33  06.  5 

106.8 

33  55-  5 

106.  I 

3    50 

40 

31  59-5 

III.  I 

32  49-  4 

no.  4 

33  39- 0 

109.  8 

34  28.  4 

109.  I 

35  17-6 

108.4 

40 

30 

33  19-  I 

113-5 

34  09.3 

112.  8 

34  59-  3 

112.  2 

35  49-  I 

III.  5 

36  38.  7 

no.  8 

30 

20 

34  37-  2 

116.  0 

35  27.8 

115- 3 

36  18.  2 

114.  6 

37  08.  4 

113- 9 

37  58-4 

113.  2 

20 

10 

35  53-  8 

118.  5 

36  44.8 

117.  8 

37  35-8 

117.  2 

38  26.  3 

116.  5 

39  16.  7 

115.8 

10 

3 

00 

37  08.  5 

121.  0 

38  CO.  I 

120.  4 

38  51-4 

119.  7 

39  42.  5 

119.  I 

40  33-  3 

118.  4 

3    00 

2 

50 

38  21.  I 

123.7 

39  13-  I 

123-1 

40  05.  I 

122.  4 

40  56.  7 

121.  8 

41  48.  0 

121.  I 

2    50 

40 

39  31-  5 

126.  4 

40  24.  2 

125.8 

41  16.  5 

125.  I 

42  08.  7 

124-5 

43  00-  7 

123.8 

40 

30 

40  39-  5 

129.  2 

41  32-  7 

128.6 

42  25.  8 

127.9 

43   18.  5 

127.3 

44  II-  0 

126.  7 

30 

20 

41  44-9 

132.0 

42  38.  7 

131- 5 

43  32-  2 

130.8 

44  25.  6 

130.  2 

45  18.8 

129.  6 

20 

10 

42  47-  I 

135- 0 

43  41-  6 

134- 5 

44  35-8 

133-8 

45  29.  8 

133-2 

46  23.  5 

132.  6 

10 

2 

00 

43  46.  5 

138.0 

44  41-  5 

137-5 

45  36.  3 

136.9 

46  30.  9 

136.3 

47  25.4 

135-7 

2    00 

1 

50 

44  42.  2 

141.  I 

45  37- « 

140.  6 

46  33-  4 

140.  0 

47  28.  6 

139-5 

48  23.  7 

138.9 

1    50 

40 

45  34-4 

144-3 

46  30.  6 

143-8 

47  26.  7 

143-3 

48  22.  6 

142.  8 

49  18-  4 

142.  2 

40 

30 

46  22.  4 

147-  6 

47   19-3 

147- I 

48  16.  0 

146.  7 

49  12.  6 

146.  2 

50  09.  I 

145- 6 

30 

20 

4Z-06.  5 

151.0 

48  03.  9 

150-  5 

49  01.  2 

150.  I 

49  58-  5 

149.  6 

50  55-  5 

149.  I 

20 

10 

f47  56.^ 

154-4 

48  43-  9 

154.0 

49  41-  9 

153-6 

50  39-  5 

153-2 

51  37-2 

152.8 

10 

1 

00 

48  20.  7 

157-9 

49  19-  2 

157-6 

50  17-  6 

157-2 

SI  15-9 

156.8 

52    14-2 

156.  4 

1    00 

0 

50 

48  50.  5 

161.  5 

49  49-  3 

161.  2 

50  48.  4 

160.  9 

SI  47-  I 

160.  6 

52  45-  9 

160.  2 

0    50 

40 

49  15-3 

165.  I 

50  14.6 

164.9 

51   13-9 

164.  6 

52  13-  I 

164.4 

53  12-3 

164.  I 

40 

30 

49  34-8 

168.8 

50  34-  2 

168.6 

SI  34-0 

168.4 

52  33-  4 

168.2 

53  33-  0 

168.0 

30 

20 

49  48.  8 

172.5 

50  48.  6 

172.4 

51  48.4 

172.3 

52  48.  2 

172.  I 

53  48.  0 

172.  0 

20 

10 

49  57-  2 

176.  2 

50  57-  I 

176.  2 

51  57-  I 

176.  I 

52  57-  I 

176.  0 

53  57- 0 

176.  0 

10 

0 

00 

50    0.  0 

180.  0 

51     0.0 

180.  0 

52     0. 0 

180.  0 

53     0. 0 

180.  0 

54     0.  0 

180.  0 

0    00 

In  Nort 

1  declination,  when  t 

le  star  is  risinfr  or  Ea 

St  of  the  meridian,  th 

e  tabulated  azimuths 

are  reckoned  from  North  to  East; 

and  w 

Hen  tl 

<  star  is  setting  or  W 

est  of  the  meridian,  1 

.he  tabulated  azimut 

hs  are  reckoned  from 

North  to  West. 

Ir 

iSout 

ll  declination,  when  t 

le  star  is  rising  or  Ea. 

;t  of  the  meridian,  th 

2  tabulated  azimuths 

are  reckoned  from  South  to  East; 

and  wnen  u 

11  star  it  setting  or  W 

est  of  the  meridian,  t 

he  tabulated  azimutJ 

is  are  reckoned  from 

South  to  West. 
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LATITUDE  55°.    DECLINATION  SAME  NAME  AS  LATITUDE. 


20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o          / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

8    00 

o  36.7 

54.5 

I  28.8 

54.0 

2  20.  8 

53-5 

3  12.9 

53-0 

4  04.9 

52.5 

8 

00 

7    50 

I  47-7 

56.5 

2  39-3 

56.  0 

3  30-9 

55-5 

4  22.4 

55- 0 

5  14-0 

54-5 

7 

50 

40 

3  00.  2 

58.5 

3  51-4 

58.0 

4  42.6 

57-5 

5  33-8 

57- 0 

6  25.0 

56-4 

40 

30 

4  14.3 

60.  5 

5  05-2 

60.  0 

5  56-0 

59-4 

6  46.  7 

58.9 

7  37-4 

58-4 

30 

20 

5  29.  9 

62.5 

6  20.  4 

62.  0 

7  10.8 

61.  4 

8  01.  2 

60.  9 

8  51-5 

60.3 

20 

10 

6  46.  9 

64- 5 

7  37- 0 

63- 9 

8  27.  I 

(>Z-2> 

9  17- 0 

62.8 

10  06.  8 

62.  2 

10 

7    00 

8  05.1 

66.5 

8  54-9 

65- 9 

9  44-5 

65-3 

10  34-  I 

64.8 

II  23.  6 

64.  2 

7 

00 

6    50 

9  24-7 

68.5 

10  14.  0 

67.9 

II  03.3 

67.  2 

II   52-5 

66.7 

12  41-  7 

66.  I 

6 

50 

40 

10  45-  2 

70.4 

II  34-3 

69.8 

12  23.3 

69.  2 

13   12.  2 

68.6 

14  01.  0 

68.0 

40 

30 

12  06.  7 

72.3 

12  55-  5 

71.7 

13  44-2 

71.  I 

14  32-  7 

70-5 

15  21.  2 

69.9 

30 

20 

13  29.  I 

74-3 

14  17-  6 

73-7 

15  06.  0 

73-1 

15  54-3 

72-5 

16  42.  5 

71.8 

20 

10 

14  52-  3 

76.3 

15  40.  6 

75-6 

16  28.  7 

75- 0 

17  16.  8 

74-4 

18  04.  7 

73-8 

10 

6    00 

16  16.  2 

78.  2 

17  04.3 

77.6 

17  52.  2 

77.0 

18  40.  I 

76.3 

19  27.  7 

75-7 

6 

00 

5    50 

17  40.  7 

80.2 

18  28.  6 

79.6 

19  16.3 

79.0 

20  03.  9 

78-3 

20  51.3 

77-6 

5 

50 

40 

19  05.  8 

82.1 

19  53-  5 

81.5 

20  41.  0 

80.9 

21   28.  5 

80.2 

22  15.  8 

79.6 

40 

30 

20  31.  I 

84.  I 

21  18.  7 

83-5 

22  06.  2 

82.8 

22  53-4 

82.  2 

23  40.  6 

81.5 

30 

20 

21  56.  9 

86.1 

22  44-4 

85-5 

2?>  31-  7 

84.8 

24  18.  9 

84.  I 

25  05.  9 

83-4 

20 

10 

23  22.  8 

88.1 

24  10.  2 

87.5 

24  57-  6 

86.8 

25  44-  6 

86.1 

26  31.  6 

85-4 

10 

5    00 

24  48.  9 

90.  2 

25  36.  3 

89-5 

26  23.  5 

88.8 

27  10.  6 

88.  I 

27  57-4 

87.4 

5 

00 

4    50 

26  14.  8 

92.  2 

27  02.  2 

91.  6 

27  49-  5 

90.9 

28  36.  5 

90.  2 

29  23.  3 

89- 5 

4 

50 

40 

27  40.  7 

94-3 

28  28.  3 

93-7 

29  15-  5 

93- 0 

30  02.  6 

92.  2 

30  49-  4 

91-5 

40 

30 

29  06.  4 

96.4 

29  54.  0 

95-8 

30  41-  3 

95-1 

31  28.4 

94-3 

32   15-3 

93-6 

30 

20 

30  31-7 

98.6 

31   19-4 

97-9 

32  06.  9 

97-2 

32  54-  I 

96.4 

33  41-  I 

95-7 

20 

10 

31  56.4 

100.  8 

32  44-3 

100.  I 

2,2>  32-  0 

99-4 

34  19-  4 

98.6 

35  06.  5 

97-9 

io 

4    00 

33  20.  7 

103.  I 

34  08.  8 

102.  4 

34  56-  7 

loi.  6 

35  44-  3 

100.  9 

36  31-5 

100.  I 

4 

00 

3    50 

34  44-  I 

105.4 

35  32-4 

104.  7 

36  20.  5 

103.  9 

37  08.3 

103.  I 

37  55-9 

102.  4 

3 

50 

40 

36  06.  6 

107.7 

36  55-  3 

107.  0 

37  43-  7 

106.  2 

38  31-8 

105.  4 

39  19-  6 

104.  7 

40 

30 

37  27.9 

no.  I 

38  16.  9 

109.4 

39  05.  7 

108.  6 

39  54-  2 

107.  8 

40  42.  2 

107.  I 

30 

20 

38  48.  I 

112.  5 

39  37-  5 

III.  8 

40  26.  6 

III.  0 

41  15-  5 

no.  3 

42  04.  0 

109.5 

20 

10 

40  06.  9 

115- I 

40  56.  6 

114- 3 

41  46.  2 

113.  6 

42  35-  5 

112.  8 

43  24-  5 

112.  0 

10 

3    00 

41  23.9 

117.  7 

42  14.  2 

116.  9 

43  04-  3 

116.  2 

43  54-  I 

115- 4 

44  43-5 

114.  6 

3 

00 

2    50 

42  39.  2 

120.  4 

43  30-0 

119.  6 

44  20.  6 

118  9 

45  10-7 

118.  I 

46  00.  7 

117- 3 

*> 

50 

40 

43  52-4 

123.  X 

44  43-8 

122.  4 

45  34-  9 

121.  6 

46  25.  8 

120.  9 

47   16.3 

120.  I 

40 

30 

45  03-  2 

126.  0 

45  55-  2 

125-3 

46  47-  I 

124-5 

47  38-  5 

123.8 

48  29.  6 

123.0 

30 

20 

46  II.  6 

128.9 

47  04.3 

128.2 

47  56.  7 

127.4 

48  48.  9 

126.  7 

49  40.  7 

125-9 

20 

10 

47  17-  I 

131-9 

48  10.  5 

131.  2 

49  03-  6 

130-5 

49  56-4 

129.8 

50  48.  9 

129.0 

10 

2    00 

48  19.  6 

135-0 

49  13-  6 

134.4 

50  07.  4 

133-7 

51  01.  0 

133-0 

51  54-2 

132.2 

2 

00 

1    50 

49  18.  7 

138.3 

5°  13-3 

137-7 

51  08.  0 

137-0 

52  02.  I 

136.3 

52  56-0 

135-6 

1 

50 

40 

50  14.  0 

141.  6 

51  09.4 

141.  0 

52  04.7 

140.4 

52  59-  7 

139-7 

53  54-5 

139- I 

40 

30 

51  05.  3 

145-  I 

52  01.  5 

144-  5 

52  57-  5 

144-0 

53  S3-  I 

143-3 

54  48-  7 

142.7 

30 

20 

51  52-  5 

148.6 

52  49-3 

148.  I 

53  46-  0 

147-  6 

54  42.  5 

147.0 

55  38-  8 

146.4 

20 

10 

52  34-9 

152-3 

53  32-  4 

151-8 

54  29.  6 

151- 4 

55  26.  7 

150.8 

56  23.9 

150.2 

10 

1    00 

53  12.4 

156.  0 

54  10.  5 

155-6 

55  08.  4 

155-2 

56  06.  4 

154- 7 

57  04.  2 

154.  2 

1 

00 

0    50 

53  44-  6 

IS9-9 

54  43-  2 

159-  5 

55  41-9 

159.2 

S6  40.  2 

158.7 

57  38-  6 

158-3 

0 

50 

40 

54  II-  5 

163.8 

55  10-6 

163-5 

56  09.  6 

163.  2 

57  08.  6 

162.  9 

58  07.  6 

162.5 

40 

30 

54  32.  5 

167.8 

55  32.  0 

167.6 

56  31-6 

167-3 

57  30-  9 

167.  I 

58  30-  2 

166.8 

30 

20 

54  47-  8 

171.  8 

55  47-  5 

171.  7 

56  47-  2 

171- 5 

57  47-  0 

171-4 

S8  46-  7 

171.  2 

20 

10 

54  56-  9 

175-9 

55  56-  7 

175-8 

56  56-  9 

175-  7 

57  56-7 

175-7 

58  56.  6 

175-  6 

10 

0    00 

55     0.0 

180.  0 

56    0.0 

180.  0 

57     0-0 

180.  0 

58     0.  0 

180.  0 

59     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  risini;  or  East  of  the  merid-an,  the  taljulatcd  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITTTDE  66°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE.     563 


=^ 

1 

1 

1 

0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

1 

Alt. 

Az. 

Alt.      1    Az. 

Alt.         Az. 

1 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6    00 

0  00.  0 

90.  0 

6 

00 

5    50 

I  26.  I 

92.  0 

0  36.9 

92.  6 

5 

50 

40 

2  51.9 

94.  I 

2  02.  7 

94-7 

I  13-4 

95-3 

0  24.  2 

95-8 

40 

30 

4  17-6 

96.  2 

3  28.3 

96.7 

2  39- 0 

97-3 

I  49-7 

97-8 

I  00.3 

98.4 

30 

20 

5  43- 0 

98.  2 

4  53-6 

98.8 

4  04-  I 

99-4 

3  14-7 

99-9 

2  25.2 

100.  5 

20 

10 

7  07.9 

100.3 

6  18.4 

100.  9 

5  28.8 

lOI.  4 

4  39-1 

loi.  9 

3  49-6 

102.  5 

10 

5    00 

8  32.2 

102.  4 

7  42.  5 

103.0 

6  52.8 

103-5 

6  03.0 

104.  I 

5  13- I 

104.  6 

5 

00 

4    50 

9  55-9 

104.  5 

9  06.  0 

105.  I 

8  16.0 

105-6 

7  26.  0 

106.  2 

6  35-9 

106.  7 

* 

50 

40 

II  18.8 

106.  6 

10  28.  6 

107.  2 

9  38.4 

107.7 

8  48.  2 

108.3 

7  57-8 

108.  8 

40 

30 

12  40.  8 

108.  7 

II  50.4 

109.3 

10  59.  8 

109.  8 

10  09.3 

no.  4 

9  18.8 

no.  9 

30 

20 

14  01.  7 

no.  9 

13  II.  0 

III.  5 

12  20.  2 

112.  0 

II  29.4 

112.  6 

10  38.  5 

113.  I 

20 

10 

IS  21.5 

113.  I 

14  30-  5 

113- 7 

13  39-  4 

114.  2 

12  48.  2 

114.  7 

II  57.0 

115- 3 

10 

4    00 

16  39.  9 

115- 3 

15  48.  7 

"5-9 

14  57-  2 

116.  4 

14  05.  7 

116.  9 

13  14.  I 

"7-5 

4 

00 

3    50 

17  57- 0 

117- 5 

17  05.  2 

118.  I 

16  13-  5 

118.  6 

15  21.7 

119.  I 

14  29.  8 

"9-7 

3 

50 

40 

19  12.  4 

119.  8 

18  20.  4 

120.  4 

17  28.  2 

120.  9 

16  36.  0 

121.  4 

15  43-  6 

121.  9 

40 

30 

20  26.  2 

122.  2 

19  33-  8 

122.  7 

18  41.  I 

123.2 

17  48.  4 

123-7 

16  55-  8 

124.  2 

30     j 

20 

21  38.  I 

124-  5 

20  45.  2 

125.0 

19  52.  2 

125- 5 

18  59.  0 

126.  0 

18  05.  9 

126.5 

20 

10 

22  47.9 

126.  9 

21  54-7 

127.4 

21  01.  2 

127-9 

20  07.  6 

128.4 

19  14.  0 

128.8 

10 

3    00 

23  55-  6 

129.  3 

23  01.  9 

129.  S 

22  07.  9 

130-3 

21  13.  9 

130.8 

20  19.  8 

131.  2 

3 

00 

2    50 

25  01.  0 

131.  8 

24  06.  8 

132-3 

23    12-4 

132-7 

22  17.9 

133-2 

21  23.4 

133-6 

2 

50 

40 

26  03.  9 

134-3 

25  09.  I 

134-8 

24    14.  2 

135-2 

23   19-4 

135-7 

22  24.  4 

136.  I 

40 

30 

27  04.  I 

136.9 

26  08.  8 

137-3 

25  13-  5 

137-7 

24  18.  2 

138.2 

23  22.  7 

138.6 

30 

20 

28  01.  5 

139-5 

27  05.  7 

139-9 

26  10.  0 

140.3 

25  14.  I 

140.  7 

24  18.  2 

141.  I 

20 

10 

28  55.  8 

142.  I 

27  59.8 

142.  5 

27  03-  4 

142.9 

26  07.  I 

143-3 

25  10.  6 

143-7 

10 

2    00 

29  47-  0 

144.8 

28  50.  4 

145.2 

27  53-  7 

145-6 

26  56.  9 

14.5-  9 

26  00.  0 

146.3 

2 

00 

1    50 

30  34-9 

147-5 

29  37.8 

147.9 

28  40.  7 

148.3 

27  43-  4 

148.6 

26  46.  I 

148.9 

1 

50 

40 

31  19-3 

150-3 

30  21.7 

150-7 

29  24.  I 

151.  0 

28  26.  5 

151-3 

27  28.  8 

151.  6 

40 

30 

31  59-9 

153-  2 

31  02.  0 

153-  5 

30  04.  0 

153-8 

29  05.  9 

154-  I 

28  07.  9 

154-3 

30 

20 

32  36.  9 

156.0 

31 38.  s 

156-3 

30  40.  I 

156.6 

29  41.  7 

156.9 

28  43.  2 

157- I 

20 

10 

33  09-  7 

158.9 

32  II-  I 

159.2 

31   12.4 

159-4 

30  13-  6 

159-7 

29  14.  8 

159-9 

10 

1    00 

33  38.  6 

161.  9 

32  39.  6 

162.  I 

31  40.  5 

162.3 

30  41.  4 

162.  5 

29  42.  3 

162.  7 

1 

00 

0    50 

34  03.  3 

164.  9 

33  03-  9 

165.  0 

32  04.  6 

165.  2 

31  05-  2 

165.4 

30  05.  8 

165-5 

0 

50 

40 

34  23.  6 

167.9 

33  24-0 

168.0 

32  24-  4 

168.  I 

31  24.9 

168.3 

30  25.3 

168.4 

40 

30 

34  39-  4 

170.9 

33  39-  8 

170.  0 

32  39-  9 

171.  0 

31  40.  2 

171.  2 

30  40.  4 

171- 3 

30 

20 

34  50-  9 

173-9 

33  51-0 

174.  0 

32  51-  5 

174.  0 

31  51-  I 

174.  I 

30  51-2 

174.2 

20 

10 

34  57-  7 

176.9 

33  57-  8 

177.0 

32  57-8 

177.0 

31  57-8 

177.0 

30  57-  8 

177.  I 

10 

0    00 

35     o-o 

180.  0 

34    0-0 

180.  0 

33     0.0 

180.  0 

32     0. 0 

180.0 

31     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Soath  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from.  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

b*  m. 

5    30 
20 
10 

0  10.  9 

1  35-7 

2  59.8 

99.0 

lOI.  I 

103.  I 

o  46.  2 
2  10.  I 

loi.  6 
103-7 

0  03.4 

1  20.3 

102.3 
104.  2 

0  30.7 

104.  8 

5    30 
20 
10 

5    00 
4    50 
40 
30 
20 
10 

4  23.2 

5  45-9 

7  07- 5 

8  28.1 

9  47-6 
II  05.  7 

105.  2 

107-3 
109.4 

III.  5 
113.  6 
115.8 

3  33-3 

4  55-7 

6  17.  I 

7  37-4 

8  56.6 
10  14.  4 

105.8 
107.8 
109.9 
112.  0 
114.  2 
116.  3 

2  43-4 

4  05.6 

5  26.7 

6  46.7 

8  05.6 

9  23.0 

106.3 
108.  4 
no.  5 
112.  6 
114.  7 
116.  8 

I  53-5 

3  15-4 

4  36.2 

5  56-0 

7  14-5 

8  31.6 

106.  9 
108.  9 
III.  0 
113.  I 
115-2 
117- 3 

1  03.5 

2  25.  2 

3  45-8 

5  05-3 

6  23.4 

7  40.2 

107.4 
109.5 
III.  6 

"3-7 
115-8 
117.  9 

5    00 
4    50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

12  22.  5 

13  37-  7 

14  51-3 

16  02.  9 

17  12.7 

18  20.  3 

118.  0 
120.  2 
122.  4 
124.  7 
127.  0 
129.3 

11  30.8 

12  45.  6 

13  58-  7 

15  10.  0 

16  19.  4 

17  26.  6 

118.  5 
120.  7 
122.  9 
125.  I 
127.4 
129.7 

10  39.  I 

11  53-5 

13  06.  2 

14  17.  I 

15  26.  0 

16  32.8 

119.  0 
121.  2 
123.4 
125.  6 
127.9 
130.2 

9  47-3 

11  01.3 

12  13.  6 

13  24-  I 

14  32-  6 

15  38.  9 

"9-5 
121.  7 
123.9 
126.  I 
128.4 
130-7 

8  55-4 

10  09.  I 

11  21.  0 

12  31-  I 

13  39-  I 

14  45-  0 

120.  0 
122.  2 
124.4 
126.  6 
128.9 
131.  2 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

19  25.8 

20  28.  8 

21  29.  4 

22  27.  2 

23  22.  2 

24  14.2 

131-7 
134-  I 

136-5 
139.0 

141-  5 
144.0 

18  31-5 

19  34-  I 

20  34.2 

21  31.4 

22  26.  2 

23  17-7 

132.  I 

134-5 
137.0 

139-4 
141.  9 
144.4 

17  37-3 

18  39-  4 

19  39.  0 

20  36.  0 

21  30.  I 

22  21.  3 

132.6 
135-0 
137-4 
139.8 
142.3 
144.8 

16  43.  0 

17  44-  7 

18  43-  8 

19  40.  3 

20  33.9 

21  24.  6 

133-0 
135-4 
137-8 
140.  2 
142.  7 
145.2 

15  48.  6 

16  49.  8 

17  48.  5 

18  44.  6 

19  37-  7 

20  28.  0 

133-5 
13  s-  8 
138.2 
140.  6 
143.0 

145-5 

3    00 
2    50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

25  03-  2 

25  48.  8 

26  31.  0 

27  09.7 

27  44- 0 

28  15.9 

146.  6 
149.  2 

151- 9 
154.  6 

157-4 
160.  I 

24  06.  3 

24  51-4 

25  33-3 

26  II.  5 

26  46.  2 

27  17.  0 

147.0 
149.  6 
152.  2 

154-9 
157-  6 
160.3 

23  09-  3 

23  54-1 

24  35-  5 

25  13-4 

25  47-  7 

26  18.  2 

147-3 
149-9 
152-5 
155-2 
157-8 
160.  5 

22  12.  3 

22  56.  6 

23  37-6 

24  15-2 

24  49.  I 

25  19.2 

147-7 
150.  2 
152.  8 

155-4 
158.  I 
160.8 

21   15.  2 

21  59-9 

22  39.  7 

23  16.  9 

23  50-  5 

24  20.  5 

148.  0 
150.  5 
153- I 
155-7 

15S.3 
161.  0 

2    00 
1    50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

28  43-  2 

29  06.  5 

29  25-  7 
29  40-  7 
29  51-3 
29  57-  8 

162.  9 

165-7 
168.5 
171.  4 

174-3 
177.  I 

27  44.0 

28  07.  I 
28  26.  I 
28  40.  8 

28  51-5 
28  57.  8 

163.  I 
165.9 
168.7 

171- 5 
174-3 
177.  I 

26  44.9 

27  07.  7 
27  26.  5 
27  41.  I 
27  51.6 
27  57-9 

163-3 
166.  0 

168.8 

171.  6 

174.4 
177.2 

25  45-  7 

26  08.  2 
26  26.  8 

26  41-3 
26  51.7 
26  57.  9 

163-5 
166.  2 
168.9 
171.  6 
174-4 
177-2 

24  46.  5 

25  08.9 
25  27.  2 
25  41-5 
25  SI- 8 
25  58.0 

163-7 
166.  4 
169.  I 
171.  8 
174-5 
177-3 

1    00 
0    50 
40 
30 
20 
10 

0    00 

30    0.  0 

180.  0 

29    0. 0 

180.  0 

28     0.  0 

180.  0 

27     0.  0 

180.  0 

26     0. 0 

180.  0 

!  0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meriduin,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


5 
4 


4 
3 


3 
2 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


2 
1 


0    00 


10"= 


Alt. 


Az. 


13.6 

34-9 
55-3 
14.4 

32-3 
48.6 


8  03.  5 

9  16.8 

10  28.3 

11  38.0 

12  45.6 

13  51-1 

14  54-2 

15  54-9 

16  53.2 

17  48. 7 

18  41.  s 

19  31-3 

20  18. 1 

21  01.  6 

21  41.  8 

22  18.  6 

22  51.9 

23  21.5 


23  47- 

24  09. 

24  27. 
24  41- 
24  51- 
24  57- 


108.  o 
no.  o 

112.  I 
114.  2 
116.  3 

118.  4 

120.5 

122.  7 
124.9 
127.  I 
129.3 

131.  6 

133-9 
136.  2 

138.6 
141.  o 
143-4 
145-8 

148.  2 
150.8 

153-4 
156.  o 
158.6 
161.  2 

163.8 
166.  5 
169.  2 
171. 9 
174.6 
177-3 


11= 


Alt. 


25  0.0 


o  44.  8 

2  04.8 

3  23- S 

4  41-0 

5  57-1 

7  II.  6 

8  24.  S 

9  35-6 

10  44.  8 

11  52.0 

12  57.0 


13  59- 

14  59- 

15  57- 

16  52. 

17  45- 

18  34. 


Az. 


19  20.  9 

20  04.  o 

20  43-  9 

21  20.  4 

21  53-3 

22  22. 5 


180.  o 


22  48.  I 

23  09.  9 
23  27 
23  41 

52^ 
58 


23 


24  o.  o 


10.  6 

12.  6 

14.7 
16.8 
18.9 

21.  o 
23.2 

25-4 
27.  6 
29.8 
32.0 

34-3 
36.6 

39- o 
41.4 

43-8 
46.  2 

48.7 
51- I 

53-7 
56.2 

58.8 

61.  4 

64.  o 
66.6 
69-3 


13° 


Alt. 


72.  o 
74-7 
77-3 


Az. 


1  14.  2 

2  32.  7 

3  49-8 
5  05-5 


6  19.  6 

7  32-2 

8  42.8 

9  51-6 
10  58-  3 
12  02.  8 


180.  o 


13  05 

14  05 

15  02 

15  57 

16  48.  8 

17  37-9 


18  23.  7 

19  06.  4 

19  45-9 

20  22.  I 

20  54.6 

21  23.  7 


21 
22 


48.  9 
10.5 
22  28.  3 
22  42.  I 

52-1 
58.0 


22 
22 


23  o.  o 


113.  2 

115-2 

117-3 
119.  4 


121.  5 

123-7 
125.9 
128.  I 

130-3 
132-5 

134.8 

137-1 
139-4 
141.  7 
144.  I 
146.5 

149.0 
151-4 

153-9 
156.4 
159.0 
x6i.  6 

164.  2 
166.8 
169.4 
172.  o 

174-7 
177-3 


13= 


14= 


Alt. 


Az. 


180.  o 


0  23.7 

1  41.8 

2    58.6 

4  13-9 

5  27-7 

6  39.8 

7  50-0 

8  58-3 

10  04.  7 

11  08.8 

12  10.  6 

13  10.  o 

14  06.  9 

15  02.  I 

15  52-5 

16  41.  o 

17  26.  5 

18  08.  9 

18  47.9 

19  23-7 

19  55-9 

20  24.  7 

20  49.  6 

21  II.  o 

21  28.  6 
21  42. 2 
21  52. 2 
21  58.  o 


o.  o 


13-7 
15-7 
17.8 
19.9 

22.0 
24.  2 
26.  3 
28.5 
30-7 
32.9 

35-2 

37-5 
39-8 
42.  I 

44-5 
46.9 

49-3 
51-7 
54-2 

56.7 
59-2 
61.8 


64.4 
66.9 
69. 
72, 

74. 

77' 


Alt. 


Az. 


o  50.9    116.  3 

2  07.  4    118.  4 

3  22.  o   120.  5 


180.  o 


4  35-7 

5  47-3 

6  57.2 

8  05.1 

9  II.  o 

10  14.  6 

11  16.0 

12  14.  9 

13  Tti-3 

14  05.  I 

14  56.  I 

15  44. 1 


16  29. 

17  II. 

17  49. 

18  25. 

18  57- 

19  25-4 

19  50.4 

20  II.  5 
20  29.  o 
20  42. 4 

20  52.3 
20  58.  o 


21       0.0 


122.  6 

124.  7 

126.8 

129.  o 

131.  2 
133-4 

135-6 

137-9 
140.  2 

142.5 
144.  8 
147.2 


149, 
152. 

154. 
157. 
159' 
162, 


164.5 
167.  o 
169.  6 
172.  2 
174.8 
177-4 


180.  o 


Hour 
Angle. 


h.  m. 


5  00 
4  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabtilated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonlh  declination,  when  the  star  is  risiag  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 

Angle. 


h.  m. 


4  30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  59 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


15"= 


Alt. 


o  / 


0  OO.  I 

1  i6.  I 

2  30.  7 

3  43-7 

4  54-9 

6  04- 3 

7  II.  8 

8  17.2 

9  20.  4 

10  21.  4 

11  19.9 

12  15.  8 

13  09.  X 

13  59-  7 

14  47.  2 

15  32-0 

16  13-5 

16  51.9 

17  26.  9 

17  58.6 

18  26. 7 

18  51.2 

19  12.  I 
19  29.3 

19  42.  7 

19  52.3 
19  58.  I 


Az. 


20     o.  o 


116.  8 
118.  9 
121.  o 

123.  I 
125. 1 
127.3 
129.4 
131.  6 
133- S 


136.0 

138.3 
140.  6 

142.9 
145-2 
147.2 


149. 
152. 

154- 
157- 
159- 
162. 


164.7 
167.  2 
169.8 
172.3 

174.9 
177.4 


180.  o 


16= 


Alt. 


Az. 


0  24.  8 

1  39.0 

2  51.6 

4  02.  4 

5  11-4 

6  18.4 

7  23.4 

8  26.  I 


9  26. 

10  24. 

11  20. 

12  13. 

13  03- 

13  50- 


14  34-  7 

15  15-8 

15  53-8 

16  23.  5 

16  59.  8 

17  27.  6 

17  51-9 

18  12.5 

18  29.  6 
18  42.  8 
18  52.4 
iS  58.  I 


19  o.  o 


119.  4 

121.  5 

123.6 

125.7 
127.8 
129.9 
132.  I 
134.2 

136.4 
138.6 
140.9 
143-2 

145-5 
147-8 


150. 
152- 
155- 
157- 
159- 


162.  4 

164.9 
167.  4 


17^^ 


Alt. 


o  47.4 


59. 
09, 
18. 

25' 

29, 


7  31 


8  31.9 

9  29.  6 

10  24.  6 

11  17.  I 

12  06.  7 

12  53.6 

13  37-4 

14  18.  I 

14  5S-  7 

15  30-  I 

16  01.  I 
16  28.  7 

16  52.  6 

17  13. I 


169.  9  I  17  30.  o 


172.4 
174.9 
177-4 


180.  o 


17  43-1 
17  52-5 
17  58.  I 


Az. 


18  o.  o 


122.  O 

124.  O 

126.  I 
128.  2 
130.3 

132.  5 

134-6 

136.8 
139-0 

141- 3 
143-6 

145-9 
148.  2 

150- 5 
152.9 
155-3 
157-7 
160.  I 
162.  6 


165.  I 

167-5 
170.  o 

172-5 
175-  o 
177-5 


18'= 


Alt. 


180.  o 


07-5 
17-4 
25.6 
31-8 
35-8 

6  37-7 

7  37-2 

8  34-3 

9  28.  9 

10  21.  o 

11  10.  2 
n  56.6 

12  40.  o 

13  20.4 

13  57-6 

14  31-7 

15  02.4 
15  29.6 

15  53-4 

16  13.  7 
16  30.  3 
16  43. 2 
16  52. 6 
16  58.  I 


17  0.0 


Az. 


W 


Alt. 


124.5 
126.  6 
128.  7 
130.8 
133-0 
135-1 


137- 
139- 
141. 

143- 
146. 
148. 


150.8 
153- I 
155-5 
157- 9 
160.3 
162.  7 

165.2 
167.  6 
170.  I 

172-5 
175-0 

177-5 


180.  o 


0  15.4 

1  25.0 

2  32.7 

3  38.3 

4  41.9 

5  43-3 

6  42.  5 

7  39-2 

8  33-3 

9  24.  8 
10  13.7 

10  59-  7 

11  42.  7 

12  22.  7 

12  59-5 

13  33-  2 

14  03.  6 

14  30.  6 


14  54- 

15  14- 
15  30. 

15  43- 

15  52. 


58.2 


Az. 


16  o.  o 


125.0 

127. 1 

129.  2 

131-3 
133-4 
135-5 

137.7 

139-9 
142.  I 

144-3 
14b.  6 

148.8 

151.  I 
153-4 
155-  8 
158.  I 
160.  s 
162.  9 

165-3 
167.7 
170.  2 
172.  6 

175- I 
177-5 


Hour 
Afigie. 


h.  m. 


180.  o 


4  00 
3  50 
40 
30 
20 
10 

3 
2 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  settius:  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  "West. 


LATITUDE  55°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE.     567 


Hour 
Angle. 


h.  m. 


3 
2 


50 
40 
30 
20 
10 

00 
50 
40 
30 
30 
10 


3  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


20° 


Alt. 


Az. 


0  32.4 

1  39-7 

2  44.  8 

3  48.1 

4  49-1 


47-7 
44.0 

37-6 
28.7 

9  17- I 
10  02.  6 


10  45-  3 

11  24.  9 

12  01.  4 

12  34-  7 

13  04.  9 
13  31-6 

13  54-9 

14  14.  6 
14  30.  9 
14  43.  6 
14  52.  8 
14  58.  2 


15     0.0 


21° 


Alt. 


Az. 


127.  6 
129.  6 

131-7 
133-9 
136.0 

138.  I 
140.3 
142.5 
144.  7 
146.9 
149.  I 

151- 4 

153-  7 
156.  o 

158.3 
160.  7 
163.  I 

165-5 
167.9 
170.3 
172.7 

175-  I 
177-5 


180.  o 


o    / 


22= 


Alt. 


1  51-5 

2  54-  2 

3  54.6 

4  52-9 

5  48.6 

6  41.9 

7  32-6 

8  20.  6 

9  05-7 

9  48.  o 

10  27.  2 

11  03-3 

11  36.3 

12  06.  I 

12  32-  5 


12  55-5 

13  15-  I 
13  31-2 
13  43 
13  52 


o  46.  8  130.  I 

132.  2 

134-3 
136.4 


7 

9 

13  58.  2 


14  o.  o 


138.5 
140.  6 
142.  8 

145-0 
147-  2 
149-4 

151- 7 
154.0 

156.3 
158.6 
160.  9 
163-3 

165-7 
168.0 
170.4 
172.8 
175-2 
177.6 


180.  o 


Az. 


o  58.1 

2  00.  3 

3  00.  2 


58.1 

53-3 
46.  2 

36-4 

7  24.  o 

8  08.  7 

8  50.  5 

9  29.4 

10  05.  I 

10  37.8 

11  07.3 
II  33-4 


II 
12 


56-3 
15.6 
12  31.  6 
12  44.  o 
12  52.9 
12  58.2 


13  o-o 


132.6 

134-7 
136.8 

138.9 
141.  o 
143-2 
145-4 
147-  6 
149.8 

152-0 

154-3 
156.6 
158.9 
161.  2 

163.5 

165.8 
16S.  I 

170.  5 
172.8 

175-2 
177.6 


180.  o 


23"= 


Alt. 


Az. 


24° 


0  04.  7 

1  06.  4 

2  06.  o 


03- 

58. 

50. 
40. 
27. 

II. 


7  53-1 
831-6 
9  07.  o 

9  39.3 
10  08.  5 

10  34-  I 

10  56.9 

11  16.  I 
II  31.9 
II  44.2 

53- o 
58.2 


II 
II 


133- I 
135-  I 
137-2 

139-3 
141-4 
143.6 
145-8 

147-9 
150.  I 

152.3 
154-5 
156.8 

159-  I 
161.  4 

163-7 

166.  o 
168.3 
170.  6 

172.9 

175-3 
177.6 


Alt. 


12     o.  o    180.  o 


0  12.  5 

1  II.  6 

2  08.  4 

3  02.7 

3  54.7 

4  44.0 

5  30-7 

6  14.  6 


6  55 

7  33 


7 
,  „^  7 
8  08.8 

8  40.8 

9  09.  7 
9  35-2 

9  57-6 
10  16.  6 
10  32.  2 

10  44-3 
10  53-  o 
10  58.  2 


Az. 


II     0.0 


35-6 
37-7 

39-7 

41.8 

43-9 
46.  I 
48.2 
50.4 

52.  6 
54-8 
57-1 
59-3 
61.6 
63.8 

66.  I 
68.4 
70.7 
73-0 
75-3 
77-7 


180.  o 


Hour 
Angle. 


h.  m. 


50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East , 
and  when  the  star  is  settmg  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West^ 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  Eas  t . 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


568  lATITUDE  56°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


Hour 
Angle. 


h.  m. 


3 
2 


6  20 
10 

6  00 
5  50 
40 
30 
30 
10 

5  00 
4  50 
40 
30 
ZO 
10 

4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0  00 


Alt. 


Az. 


0  CXD.  O 

1  23.9 

2  47-5 

4  II.  2 

5  34-3 

6  57-1 

8  19.3 

9  40.  8 

11  01.  6 

12  21.  4 

13  40.  I 

14  57-  8 

16  14.  2 

17  29.  I 

18  42.  5 

19  54-  I 

21  04.  o 

22  II.  8 

23  17-5 

24  20.  9 

25  21.  8 

26  20.  I 

27  15-7 

28  08.  3 

28  57-  9 

29  44.  I 

30  27.  o 

31  06.3 

31  42.  o 

32  13-  7 

32  41.  6 

33  05.  3 
33  24-9 
33  40.  2 
33  51-2 
33   57-8 


Alt. 


34  0.0 


90.  o 
92.  I 
94.  2 
96.  2 

98.3 
100.  4 

02.  5 
04.  6 
06.8 
08.9 
II.  I 
^3-3 

15.6 
17.8 
20.  I 
22.  4 
24.  8 
27.  2 

29.7 
32.  2 

34-7 
37-2 
39-8 
42.4 

45-  I 
47-9 
50-7 
53-5 
56.3 
59-2 

62.  I 
6i^.  o 
68.0 
71.  o 
74.  o 

77.0 


180.  o 


49-7 
13-7 
37-3 
01.  I 

24- 3 

47.  2 


9  09- 5 

10  31.  2 

11  52.  2 

13  12.3 

14  31-3 

15  49.  2 

17  06.  o 

18  21.  3 

19  35-  o 

20  47.  o 

21  57-  2 

23  05-  5 

24  II.  6 

25  15-  5 

26  16.8 

27  IS- 7 

28  II.  6 

29  04.  9 

29  54-7 

30  41-  4 

31  24.7 

32  04.5 

32  40.  4 

33  12.  6 

33  40.  7 

34  04.  7 
34  24.  5 
34  40.  o 
34  51-  I 
34  57-  8 


Az. 


35  0.0 


89.4 

91-5 
93-6 

95-7 
97-8 
99.9 

02.  o 
04.  I 
06.  3 
08.4 
10.  6 
12.  8 

15- I 

17-3 
19.  6 
21.  9 

24-3 
26.  7 

29.  2 

31-7 
34-  2 
36-8 

39-4 
42.  I 

44.8 

47-5 
50.3 
53-2 
56.0 

58.9 

61.  9 
64.9 
67.9 
70.9 

73-9 
76.9 


Alt. 


180.  o 


0  15.6 

1  39-5 

3  03-3 

4  27.  I 

5  50- 8 

7  14.  2 

8  37-2 

9  59-7 

11  21.  6 

12  42.  8 

14  03.  I 

15  22.4 

16  40.  6 

17  57-6 

19  13.  2 

20  27.  3 

21  39.8 

22  50.  4 

23  59-  I 


25  05' 

26  09. 

27  II. 

28  II. 

29  07. 

30  01. 


30  51-5 

31  38.  7 

32  22.3 

33  02.  5 

33  38.  8 

34  II- 3 

34  39-  7 

35  04-  I 
35  24-  I 
35  39-  8 
35  51-0 
35  57-  7 


Az. 


36  o.  o 


86.8 

88.9 

90.9 

93- o 

95-1 
97.2 

99-3 

loi.  4 

103-5 
105-7 
107.9 
no.  I 
112.  3 

114-  5 
116.  8 
119.  I 
121.  4 
123.8 
126.  2 

128.  7 
131.  2 
133-8 
136.4 
139.0 
141-  7 

144-4 
147-  2 
150.  o 
152.9 

155-  8 
158-7 

161.  7 
164.  7 
167.7 

I/O-  7 

73-8 

176.9 


Alt. 


o  / 


I  05.4 

2  29.  2 

3  53-1 

5  16.9 

6  40.  7 

8  04.  I 

9  27.  2 

10  49-  9 

12  12.  I 

13  33-  3 

14  53-  9 

16  13.4 

17  31-8 

18  49.  2 

20  05.  2 

21  19.  6 

22  32.4 

23  43-  5 

24  52.  6 

25  59-6 

27  04.  2 

28  06.  6 

29  06.  3 

30  03.  2 

30  57-  2 

31  48.  2 

32  35-  8 

33  19-9 

34  00.  4 

34  37-  2 

35  10.  I 

35  38.  8 

36  03.  4 
36  23.  6 

36  3Q-  5 
36  50.  8 

36  57-7 


Az. 


180.  o  I  37     0.0 


86.3 

88.3 
90.4 

92-5 
94-6 
96.6 
98.7 

100.  9 
103.0 
105.  I 

107-3 
109-5 
III.  7 

114.  o 
116.  3 
118.  6 
120.  9 

123-3 
125-7 

128.2 

130.7 

133-3 

135-9 
138.6 

141- 3 

144.0 
146.8 

149-7 
152.  6 

155-5 
158.5 

161.  5 
164.5 
167.6 
170.  6 

173-  7 
176.9 


Alt. 


o  / 


180. 


0  31-7 

1  55-2 


18.9 

42.8 

06.6 

30-4 

8  53-9 
10  17.  2 


3 
4 
6 

7 


II  39-9 

13  02.  2 

14  23.  7 

15  44-  5 

17  04-3 

18  23.  I 

19  40.  7 

20  56.  9 

22  II.  8 

23  25.  o 

24  36.  4 

25  45-  9 

26  53.  4 

27  58.  6 

29  01.  3 

30  01.  6 

30  58.  9 

31  53-4 

32  44-8 

33  32-  9 

34  17-4 

34  58.  4 

35  35-  5 

36  08.  8 

36  37-8 

37  02.  7 
37  23.2 
37  39-  2 
37  50-  7 
37  57-  7 


Az. 


38    0.0 


83-7 
85-7 

87.8 
89.8 
91.9 
94- o 
96.  I 
98.2 

100.3 
102.  4 
104.  6 
106.8 
109.  o 
III.  2 

113- 4 

115- 7 
118.  I 
120.  4 
122.  8 
125-2 

127.7 
130.  2 
132.8 

135-4 
138.  I 
140.  8 

143-6 
146.4 

149-3 
152.  2 

155-2 

158.2 

161.  2 
164.3 
167.4 

170-5 
173-7 
176.8 


180.  o 


Hour 
Angle. 


h.  m. 


6    20 
10 


00 
50 
40 
30 
20 
10 


5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East: 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


lATITTTDE  56°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


569 


5° 

6° 

r 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h«  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

6    50 

0  34-9 

74-7 

6    50 

40 

0  16,  0 

77.8 

I  06.0 

77-3 

I  56.  I 

76-7 

40 

30 

c  48.3 

80.4 

I  38-3 

79-9 

2  28.3 

79-3 

3  18.  I 

78.8 

30 

20 

I  21.  5 

83.1 

2  II. 3 

82.5 

3  01- 1 

82.0 

3  50-9 

81.4 

4  40.7 

80.8 

20 

10 

2  44.  9 

85.1 

3  34-7 

84.5 

4  24.4 

84.0 

5  14- I 

83-4 

6  03.7 

82.9 

10 

6    00 

4  08.6 

87.2 

4  58-3 

86.6 

5  47-9 

86.1 

6  37-5 

85-5 

7  27.1 

84-9 

6     00 

5    50 

5  32-5 

89- 3 

6  22.  I 

88.7 

7  "-7 

88.1 

8  CI.  3 

87-5 

8  50-8 

87.0 

5    50 

40 

6  56- 3 

91.4 

7  46.0 

90.8 

835-6 

90.  2 

9  25-2 

89.6 

10  14.  7 

89.  I 

40 

30 

8  20.  I 

93-4 

9  09.  8 

92.9 

9  59-4 

92- 3 

10  49.  0 

91.7 

"  38-  5 

91.  I 

30 

20 

9  43-7 

95-5 

10  33-  5 

95- 0 

II  23.  2 

94.4 

12  12.  8 

93-8 

13  02.3 

93-2 

20 

10 

II  07.  I 

97.6 

II  56.9 

97.1 

12  46.  6 

96-5 

13  36-  3 

95-9 

14  25.9 

95-3 

10 

5     00 

12  29.  9 

99-7 

13  19-9 

99.2 

14  09.  8 

98.6 

14  59.  6 

98.0 

15  49-  3 

97-5 

5    00 

4    50 

13  52-4 

101.8 

14  42.  4 

101.3 

15  32-5 

100.  7 

16  22.  5 

100.  I 

17  12.3 

99-6 

4    50 

40 

15  14.  I 

104.  0 

16  o4-  4 

103-5 

16  54.  6 

102.  9 

17  44-7 

102.3 

18  34-  7 

lOI.  7 

40 

30 

16  35-  I 

106.  2 

17  25.6 

105.6 

18  16.0 

105.  I 

19  06.  3 

104-  5 

19  56-  5 

103.9 

30 

20 

17  55-2 

108.4 

18  45.  9 

107.8 

19  36.  6 

107-3 

20  27.  I 

106.  7 

21  17.5 

106.  I 

20 

10 

19  14.  2 

no.  6 

20  05.  2 

no.  0 

20  56.  I 

109.5 

21  46.  9 

108.  9 

22  37.6 

108.4 

10 

4    00 

20  32. 1 

112.  9 

21   23.4 

112.  3 

22  14.  6 

III. 8 

23  05.  7 

III.  2 

23  56-7 

no.  6 

4    00 

3    50 

21  48.  7 

115-2 

22  40.  3 

114.  6 

23  31-9 

114.  I 

24  23.3 

"3-5 

25  14-  5 

112.  9 

3    50 

40 

23  03-  9 

117- 5 

23  55-9 

117.  0 

24  47.  8 

116.  4 

25  39-  5 

"5-9 

26  31.  I 

"5-3 

40 

30 

24  17-5 

119.  9 

25  09.  8 

"9-3 

26  02.  I 

118.  8 

26  54.  2 

118.  3 

27  46.  2 

117.  7 

30 

20 

25  29- 3 

122.3 

26  22.  I 

121.  8 

27  14.8 

121.  2 

28  07.3 

120.  7 

28  59.  6 

120.  I 

20 

10 

26  39.2 

124.7 

27  32-4 

124.  2 

28  25.  5 

123.7 

29  18.  5 

123.2 

30  11-3 

122.  6 

10 

3    00 

27  47.  2 

127.  2 

28  40.8 

126.  7 

29  34-  3 

126.  2 

30  27.7 

125.7 

31  20.  9 

125.  I 

3    00 

2    50 

28  52.8 

129.8 

29  46.  8 

129.3 

30  40.  8 

128.8 

31  34-  7 

128.3 

32  28.4 

127.7 

2    50 

40 

29  56.  0 

132-4 

30  5°-  5 

131-9 

31  45- 0 

131- 4 

32  39-3 

130.9 

33  33-  5 

130.4 

40 

30 

30  56-  7 

135-0 

31  51-7 

134-5 

32  46.  6 

134-  I 

33  41-  5 

133-6 

34  36-  I 

133- I 

30 

20 

31  54-  5 

137-7 

32  50-0 

137-2 

33  45-  5 

136.8 

34  40.  8 

136-3 

35  36-  0 

135-8 

20 

10 

32  49-  5 

140.4 

33  45-4 

140.  0 

34  41-5 

139:  6 

35  37-2 

139- I 

36  32-9 

138.7 

10 

2    00 

33  41-4 

143.  2 

34  37-8 

142.8 

35  34-  2 

142.4 

36  30-  5 

142.  0 

37  26.  7 

141-5 

2    00 

1    50 

34  29.  9 

146.  I 

35  26.8 

145-7 

36  23.  7 

145-3 

37  20.  5 

144.9 

38  17.2 

144-5 

1    50 

40 

35  14-9 

149.0 

36  12.3 

148.6 

37  09.  7 

148.2 

38  07.  0 

147-9 

39  04-  2 

147.5 

40 

30 

35  56-3 

151-9 

36  54-  2 

151. 6 

37  52-0 

151.  2 

38  49.  6 

150.9 

39  47-3 

150.5 

30 

20 

36  33-  8 

154-9 

37  32-  I 

154.6 

38  30.  4 

154-3 

39  28.  6 

154.0 

40  26.  7 

153-7 

20 

10 

37  07-4 

158.0 

38  06.  0 

157-7 

39  04-  7 

157-4 

40  03.  2 

157- I 

41  01.7 

156.8 

10 

1    00 

37  36.  8 

161.  0 

38  35-8 

160.8 

39  34-  8 

160.  5 

40  33-  7 

160.3 

41  32.5 

160.  0 

1     00 

0    50 

38  01.9 

164.  I 

39  01.  2 

163.9 

40  00.  5 

163-  7 

40  59.  8 

163-5 

41  58-9 

163-3 

0    50 

40 

38  22.  7 

167-3 

39  22.3 

167.  I 

40  21.  8 

166.  9 

41  21.3 

166.8 

42  20.  8 

166.6 

40 

30 

38  38-  9 

170.4 

39  38.  7 

170-3 

40  38-  5 

170.  2 

41  38.  2 

170.  I 

42  37-8 

169.9 

30 

20 

38  5°-  6 

173-  6 

39  50-  5 

173-5 

40  50.  4 

173-4 

41  50-3 

173-4 

42  50.  2 

173-3 

20 

10 

38  57-6 

176.8 

39  57-  5 

176.7 

40  57-  5 

176.7 

41  57-5 

176.7 

42  57-5 

176.6 

10 

0    00 

39    o-o 

180.  0 

40     0. 0 

180.0 

41     0. 0 

180.0 

42     0. 0 

180.  0 

43     0.0 

180.  0 

0    00 

InNort 

1  declination 

,  when  tl 

le  star  is  risii 

ag  or  Ea. 

;t  of  the  meri 

dian,  th( 

i  tabulated  a 

zimuths 

are  reckon ec 

from  Xc 

)rth  to  East; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12= 

13= 

) 

34*= 

Hour 
Angle. 

Hour 
Angle. 

1 

Alt.          Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

■ 

0       / 

° 

0       / 

0 

0       / 

0 

h.  m. 

7    20 

0  00.5 

66.3 

0  51-  5 

65.8 

7    20 

10 

0  27.  I 

68.9 

I  17.9 

68.4 

2  08.7 

67.8 

10 

7     00 

o  04.  9 

72.  0 

0  55.4 

71-5 

I  45-9 

71.0 

2  36.4 

70.4 

3  26.8 

69.9 

7     00 

6    50 

I    25.  2 

74.1 

2  15-3 

73-6 

3  05-7 

73- 0 

3  55-9 

72.5 

4  46.  I 

71.9 

6    50 

40 

2    46.  2 

76.  2 

3  36-3 

75-6 

4  26.3 

75-1 

5  16.3 

74-5 

6  06.3 

74-0 

40 

30 

4  oS.  0 

78.2 

4  57-8 

77-7 

5  47-8 

77-1 

6  37-5 

76.5 

7  27.2 

76.  0 

30 

20 

5  30-4 

80.3 

6  20.  I 

79-7 

7  09.8 

79-1 

7  59-4 

78.6 

8  49.  0 

78.0 

20 

10 

6  53-4 

82.3 

7  42.9 

81.7 

8  32.5 

81.  I 

9  21.9 

80.6 

10  II.  4 

80.0 

10 

6    00 

8  16.6 

84.4 

9  06.  I 

83.8 

9  55-5 

83.2 

10  44.9 

82.6 

II  34.  2 

82.1 

6    00 

5    50 

9  40.2 

86.4 

10  29.  6 

85.8 

II  18.9 

85.2 

12  08.3 

84.7 

12  57-5 

84.1 

5    50 

40 

II  04.  I 

88.5 

"  53-4 

87.9 

12  42.7 

87-3 

13  31-9 

86.7 

14  21.  0 

86.1 

40 

30 

12  27.  9 

90-5 

13  17.2 

90.  0 

14  06.  5 

89.4 

14  55-  8 

88.8 

15  44.8 

88.2 

30 

20 

13  51-8 

92.  6 

14  41.  I 

92.  I 

15  30-  4 

91-5 

16  19.  6 

90.9 

17  08.  7 

90.3 

20 

10 

15  15-4 

94-7 

16  04.  8 

94.  I 

16  54.  I 

93-6 

17  43-  5 

93-0 

18  32.4 

92.4 

10 

5     00 

16  38.  9 

96.9 

17  28.4 

96-3 

18  17.8 

95-7 

19  07.  I 

95-1 

19  56.3 

94-5 

5    00 

4    50 

18  01.  9 

99.0 

18  51-5 

98.4 

19  41.  I 

97-8 

20  30.  5 

97-2 

21  19.8 

96.6 

4    50 

40 

19  24.  6 

lOI.  I 

20  14.  4 

100.  6 

2 1  04.  0 

100.  0 

21  53-5 

99-3 

22  42.9 

98.7 

40 

30 

20  46.  6 

103-3 

21  36.4 

102.  7 

22  26.  3 

102.  I 

23  16.  0 

lOI.  5 

24  05.  5 

100.  9 

30 

20 

22  07.  8 

105- S 

22  57.9 

104.9 

23  47-9 

104.  3 

24  37-8 

103-  7 

25  27.6 

103.  I 

20 

10 

23  28.  I 

107.8 

24  18.  5 

107.  2 

25  08.  8 

106.  6 

25  58-9 

106.0 

26  48.  8 

105.3 

10 

4    00 

24  47-  5 

no.  I 

25  38-  2 

109.5 

26  28.  7 

108.  9 

27  19.  I 

108.2 

28  09.  3 

107.  6 

4    00 

3    50 

26  05.  6 

112.  4 

26  56.  5 

III.  8 

27  47-  5 

III.  2 

28  s&-  2 

no.  6 

29  28.  2 

109.9 

3    50 

40 

27  22.  5 

114.  7 

28  13.9 

114.  I 

29  05.  0 

113-5 

29  56-0 

112.  9 

30  46.  9 

112.  3 

40 

30 

28  38.  I 

117.  I 

29  29.  7 

116.  5 

30  21.3 

115- 9 

31   12.7 

115- 3 

32  03.8 

114-7 

30 

20 

29  51.8 

119.  6 

30  43-  9 

119.  0 

31  35-8 

118.  4 

32  27.6 

117.  8 

33  19-2 

117.  2 

20 

10 

31  03-9 

122.  I 

31  56-3 

121.  5 

32  48.  8 

120.  9 

33  41-  I 

120.3 

34  33-  0 

119.  7 

10 

3     00 

32  14.0 

124.  6 

33  07-0 

124.  0 

33  59-8 

123-5 

34  52- 5 

122.  9 

35  45-0 

122.3 

3    00 

2    50 

33  21.9 

127.  2 

34  15-3 

126.  6 

35  08.  7 

126.  I 

36  01.8 

125-5 

36  54.  8 

124.8 

2    50 

40 

34  27.  6 

129.9 

35  21.5 

129.3 

36  15-3 

128.8 

37  08.9 

128.2 

38  02.  4 

127.  6 

40 

30 

35  30-  7 

132.6 

36  25.  I 

132.0 

37   19-4 

131- 5 

38  13-  7 

131.  0 

39  07.  5 

130.4 

30 

20 

36  3-1 

135-3 

37  26.0 

134.  S 

38  20.8 

134-3 

39  15-5 

133-8 

40  10.  I 

133-3 

20 

10 

37  28.  5 

138.2 

38  24.  0 

137-7 

39  19-3 

137-2 

40  14.  5 

136-7 

41  09.  6 

136.  I 

10 

2    00 

38  22.8 

141.  I 

39  18.  8 

140.  6 

40  14.  7 

140.  I 

41  10.  5 

139-7 

42  06.  2 

139.2 

2    00 

1    50 

39  13-8 

144.  I 

40  10.  2 

143.6 

41  06.  7 

143-2 

42  03.  I 

142.7 

42  59.2 

142.  2 

1    50 

40 

40  01.3 

147-  I 

40  58-  3 

146.  7 

41  55-2 

146.3 

42  52.  I 

145.8 

43  48.  8 

145-4 

40 

30 

40  44.9 

150.2 

41  42.4 

149.8 

42  39.8 

149.4 

43  37-  2 

149.0 

44  34-5 

148.6 

30 

20 

41  24.  7 

153-3 

42  22. 6 

153-0 

43  20.5 

152.6 

44  18.4 

152.3 

45  16.2 

151- 9 

20 

10 

42  00.  2 

156.  5 

42  58.6 

156.  2 

43  56.9 

155-9 

44  54-3 

155-6 

45  53-6 

155-2 

10 

1     00 

42  31.4 

159.8 

43  30-  2 

159-5 

44  28.9 

159.2 

45  27-  7 

158.9 

46  26.  4 

158.6 

1     00 

0    50 

42  58.  I 

163.  I 

43  57-3 

162.8 

44  56-  5 

162.6 

45  55-6 

162.  4 

46  54-  7 

162.  I 

0    50 

40 

43  20.  2 

166.  4 

44  19-  7 

166.  2 

45  19-  I 

166.  0 

46  18.  5 

165.8 

47  18.  0 

165-6 

40 

30 

43  37-  5 

169.8 

44  37-  2 

169.  6 

45  36.  9 

169.5 

46  36.  7 

169.3 

47  36-2 

169.  2 

30 

20 

43  50-0 

173-2 

44  49-9 

173- I 

45  49-  7 

173-0 

46  49.  6 

172.9 

47  49-4 

172.8 

20 

10 

43  57-  5 

176.6 

44  57- S 

176-5 

45  57-4 

176.5 

46  57-4 

176.4 

47  57-4 

176.4 

10 

0    00 

44    0. 0 

180.  0 

45    0.0 

180.  0 

46     0. 0 

I  So.  0 

47     0.0 

180.  0 

48     0.  0 

180.  0 

0     00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  56°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


571 


15° 

16° 

17° 

18° 

19° 

Hour  1 
Angle,  i 

Hour 
Angle. 

1 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       ' 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

8    00 

0  19.  0 

55- 0 

8    00 

7    50 

0  36.6 

57-6 

I  28.6 

57-  I 

7     50 

40 

0  04.  6 

60.6 

0  56.3 

60.  2 

I  48.1 

59-6 

2  39-8 

59-  I 

40 

30 

0  27.  I 

63.2 

I  18.4 

62.  7 

2  09.  8 

62.  2 

3  01.  I 

61.6 

3  52.5 

61.  I 

30 

30 

I  42.  6 

65.2 

2  33-6 

64.7 

3  24-6 

64.  2 

4  15.7 

63-7 

5  06.6 

63.2 

30 

10 

2  59-3 

67-3 

3  50-0 

66.7 

4  40.7 

66.2 

5  31- 5 

65-7 

6  22.  I 

65.  2 

10 

7    00 

4  17-3 

69-3 

5  07-7 

68.8 

5  58.1 

68.2 

6  48.  4 

67.7 

738.8 

67.  2 

7     00 

6    50 

5  36.2 

71.4 

6  26.  4 

70.8 

7  16.5 

70-3 

8  06.7 

69.7 

8  56.7 

69.  2 

6    50 

40 

6  56.2 

73-4 

7  46.1 

72.  8 

8  36.0 

72-3 

9  25.8 

71.7 

10  15-  5 

71.  2 

40 

30 

8  17.0 

75-4 

9  06.7 

74.8 

9  56.2 

74-3 

10  45.  9 

73-7 

II  35-4 

73-1 

30 

20 

9  38.5 

77-4 

10  28.  0 

76.9 

II  17.4 

76.3 

12  06.  7 

75-7 

12  56.0 

75-1 

20 

10 

II  00.  7 

79-5 

11  49.9 

73.9 

12  39.  2 

78.3 

13  29.0 

77-7 

14  17-  5 

77.1 

10 

6     00 

12  23.4 

81.5 

13   12.6 

80.  9 

14  01.  7 

80.3 

14  50-  7 

79-7 

15  39-  6 

79-1 

6    00 

5     50 

13  46.  6 

83-5 

14  35  7 

82.  9 

IS  24.  6 

82.3 

16  13.4 

81.7 

17  02.  2 

81.  I 

5    50 

40 

IS  10.  I 

85.6 

15  59- 0 

85.0 

16  47.  9 

84.4 

17  36.6 

83-7 

18  25.3 

83-1 

40 

30 

16  33.8 

87.6 

17  22.7 

87.  0 

18  II.  4 

86.4 

19  00.  I 

85-7 

19  48.  7 

85-1 

30 

20 

17  57-  7 

89.7 

18  46.  5 

89.  I 

19  35-2 

88.4 

20  23.  9 

87.8 

21  12.  4 

87.2 

20 

10 

19  21.5 

91.7 

20  10.  4 

91.  I 

20  59.  I 

90-5 

21  47.8 

89.9 

22  36.  2 

89-3 

10 

5     00 

20  45.  4 

93-8 

21  34-3 

93-2 

22  23.  I 

92.  6 

23.  II.  7 

92.  0 

24  00.  2 

91-3 

5    00 

4     50 

22  08.  8 

96.  0 

22  57.8 

95-3 

23  4"6.  7 

94-  7 

24  35-  4 

94.  I 

25  23.8 

93-4 

4     50 

40 

23  32.  I 

98.  I 

24  21.  2 

97-5 

25  lo-  I 

96.8 

25  58.  9 

96.  2 

26  47-  5 

95-5 

40 

30 

24  54.  9 

100.3 

25  44.  I 

99.6 

26  33.  I 

99.0 

27  22.  I 

98.4 

28  10.8 

97-7 

30 

20 

26  17.  2 

102.  5 

27  06.  6 

loi.  8 

27  55-  8 

loi.  5 

28  44.  9 

100.  6 

29  33-8 

99-9 

20 

10 

27  38.  6 

104.  7 

28  28.  I 

104.  I 

29  17.7 

lOj.  4 

30  07.0 

102.8 

30  56.  0 

102.  I 

10 

4     00 

28  59.  4 

107.  0 

29  49.  2 

106.  4 

30  38.  9 

lOs.  7 

31  28.4 

105.  I 

32  17-7 

104.  4 

4    00 

3     50 

30  19-  0 

109.3 

31  09.  I 

108.  7 

31  59-  I 

108.0 

32  48.  9 

107.4 

33  38.  5 

106.  7 

3    50 

40 

31  37-6 

III.  7 

32  28.  I 

III.  I 

33  18.4 

iio.  4 

34  08.  s 

109.7 

34  58-  4 

109.  I 

40 

30 

32  54-8 

114.  I 

33  45-  7 

"3-5 

34  36.  3 

112.  8 

35  26.8 

112.  2 

36  17.0 

III.  5 

30 

30 

34  10.  7 

116.  6 

35  01-9 

116.  0 

35  52.9 

115- 3 

36  43-  8 

114.  7 

37  34.  4 

114.  0 

20 

10 

35  24-8 

119.  I 

36  16.  5 

118.  5 

37  07.  9 

117.  8 

37  59-  2 

117.  2 

38  5°-  2 

116.  s 

10 

3     00 

36  37-  3 

121.  7 

37  29-4 

121.  I 

3821.3 

120.4 

39  ''3-0 

119.  8 

40  04.  5 

119.  I 

3    00 

2     50 

37  47-  5 

124.3 

38  40-  I 

123-7 

39  32-  5 

123.  I 

40  24.  8 

122.  5 

41   16.  8 

121.  8 

2    50 

40 

38  55-  7 

127.  I 

39  48.  8 

126.5 

40  41.  7 

125.8 

41  34-  5 

125.  2 

42  27.  0 

124.  6 

40 

30 

40  01.  3 

129.8 

40  55-  0 

129.3 

41  58-  5 

128.7 

42  41.  8 

128.0 

43  34-  9 

127.4 

30 

30 

41  04.  5 

132.7 

41  58.7 

132.  I 

42  52.7 

131-5 

43  46.  6 

130.9 

44  40.3 

130.3 

20 

10 

42  04.  5 

135-6 

42  59-3 

135-  I 

43  53-9 

134-  5 

44  ^8.5 

133-9 

45  42.  7 

133-3 

10 

2     00 

43  01.  7 

138.7 

43  57-  I 

138-1 

44  52.3 

137-6 

45  47-  3 

137-0 

46  42.  2 

136.4 

3    00 

1    50 

43  55-  I 

141.  7 

44  51-2 

141.  2 

45  47-  I 

140.  7 

46  42.  8 

140.  2 

47  38.  2 

139-6 

3    50 

40 

44  45-  5 

144.9 

45  42.  0 

144.4 

46  38.  4 

143-  9 

47  34-  7 

143-  4 

48  30-  8 

142.9 

40 

30 

45  51-7 

148.  2 

46  28.  8 

147-7 

47  25.  8 

147-3 

48  22.  7 

146.  8 

49  19-  2 

146.3 

30 

30 

46  14.  0 

151-5 

47  II.  6 

151.  I 

48  09.  I 

150.  7 

49  06.  s 

150.  2 

50  03.  9 

149-  8 

20 

10 

46  51-  7 

154-9 

47  49-  9 

154-5 

48  47-  8 

154-  I 

49  45-  8 

153-7 

50  43-  7 

153-3 

10 

1     00 

47  25.  I 

1 58.  3 

48  23.  7 

158.0 

49  22.  2 

157-7 

50  20.  7 

157-3 

51   19.2 
51  49-  4 

157- 0 

1     00     1 

0    50 

47  53-  7 

161.  8 

48  52.  7 

161.  6 

49  51-  5 

161.  3 

50  50.  6 

161.  0 

160.  7 

0    50      1 

40 

48  17-3 

165.4 

49  i<5.  7 

165.  2 

50  16.  0 

164.9 

51   15-3 

164.7 

52   14-  6 

164.  5 

40      1 

30 

48  35-  8 

169.  0 

49  35-  5 

16S.  8 

50  35-  I 

168.  7 

51  34-  8 

168.5 

52  34-  4 

168.3 

30      j 

30 

48  49-  3 

172.7 

49  49-  I 

172.5 

50  48.  9 

172.4 

51  48.8 

172.3 

52  48.6 

172.2 

20 

10 

48  57-  2 

176.3 

49  57-  2 

176.3 

50  57-  2 

176.  2 

51  57-  2 

176.  I 

52  57-  2 

176.  I 

10 

0     00 

49     0. 0 

180.  0 

50     0.0 

180.0 

51     0.  0 

180.  0 

52     0. 0 

180.  0 

53     0.  0    180.  0 

1 

0     00 

! 

In  North  declination,  when  the  star  is  risinij  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


572  LATITUDE  66°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0             / 

0 

0       / 

0 

0       / 

0 

h.  m. 

8 

00 

I  II.  5 

54-5 

2  04.  0 

54-  0 

2  56-5 

53-5 

3  49- 0 

53- 0 

4  41-4 

52-5 

8    00 

7 

50 

2    20.  6 

56-5 

3  12.8 

56.1 

4  04.  8 

55-6 

4  56-9 

55-1 

5  48.9 

54-5 

7    50 

40 

3  31-5 

58.6 

4  23.2 

58.1 

5  14.8 

57-6 

6  06.  4 

57-1 

6  58.0 

56-5 

40 

30 

4  43-8 

60.6 

5  35-2 

60.  I 

6  26.3 

59-6 

7   17-7 

59- 0 

8  08.7 

58.5 

30 

30 

5  57-6 

62.6 

6  48.5 

62.  I 

7  39-4 

61.6 

8  30-3 

61.  0 

9  21.  I 

60.  5 

20 

10 

7  12.7 

64.6 

8  03.4 

64.  I 

8  53-7 

63-5 

9  44-3 

63.0 

10  34-7 

62.  4 

10 

7 

00 

8  29.0 

66.6 

9  19-3 

66.1 

10  09.  5 

65-5 

10  59.  6 

64.9 

II  49-  7 

64.4 

7    00 

6 

50 

9  46.  6 

68.6 

10  36.  6 

68.0 

II.  26.  4 

67.4 

12  16.  2 

66.8 

13  05-  8 

66.3 

6    50 

40 

II  05.2 

70.  6 

II  54.8 

70.  0 

12  44.4 

69.4 

13  33-  9 

68.8 

14  23.  3 

68.2 

40 

30 

12  24.  8 

72.5 

13  14.  2 

72.  0 

14  03.  5 

71.4 

14  52-  6 

70.8 

15  41.  6 

70.  2 

30 

20 

13  45-  2 

74-5 

14  34-3 

73-9 

15  23-3 

73-3 

16  12.3 

72.7 

17  01.  I 

72.1 

20 

10 

15  06.5 

76.5 

15  55-4 

75-9 

16  44.  I 

75-3 

17  32.8 

74-7 

18   21.  4 

74.1 

10 

6 

00 

16  28.  4 

78.5 

17  17.  I 

77-9 

18  05.  6 

77-3 

18  54.  I 

76.7 

19  42.  4 

76.  0 

6    00 

5 

50 

17  5°-  7 

80.5 

18  39-  3 

79-9 

19  27.7 

79.2 

20  16.  0 

78.6 

21  04.  I 

78.0 

5    50 

40 

19  13.  8 

82.5 

20  02.  2 

81.9 

20  50.  4 

81.2 

21  38.6 

80.6 

22  26.  5 

80.0 

40 

30 

20  37.  I 

84.5 

21  25.4 

83-9 

22  13-  5 

83.2 

23  01.4 

82.6 

23  49-2 

81.9 

30 

20 

22  00.  7 

86.  5 

22  48.  9 

85-9 

23  36.  9 

85.2 

24  24.  8 

84.6 

25  12.5 

83-9 

20 

10 

23  24.  6 

88.6 

24  12.  7 

87.9 

25  00.  6 

87.2 

25  48.  5 

86.6 

26  36.  0 

85-9 

10 

5 

00 

24  48.  5 

90.7 

25  36-  6 

90.  0 

26  24.  5 

89-3 

27  12.3 

88.6 

27  59-8 

87.9 

5    00 

4 

50 

26  12.  2 

92.8 

27  00.  4 

92.  I 

27  48.  2 

91.4 

28  36.  2 

90.7 

29  23.  6 

90.  0 

4    50 

40 

27  35-9 

94-9 

28  24.  2 

94.  2 

29  12.  I 

93-5 

29  59-  9 

92.8 

30  47-  5 

92.  I 

40 

30 

38  59-  3 

97.0 

29  47-  7 

96-3 

30  35-  7 

95-6 

31  23.7 

94-9 

32  II.  2 

94.2 

30 

20 

30  22.  4 

99.2 

31  10.9 

98.5 

31  59-  I 

97.8 

32  47-  I 

97.1 

33  34-8 

96.4 

20 

10 

31  44.8 

lOI.  4 

32  33-  5 

100.  7 

33  21.8 

100.  0 

34  10.  I 

99-3 

34  57-9 

98.6 

10 

4 

00 

33  06.  8 

103.7 

33  55-  7 

103.  0 

34  44-3 

102.3 

35  32-6 

loi.  6 

36  20.  7 

100.8 

4    00 

3 

50 

34  27.  8 

106.  0 

35  16.9 

105-3 

36  05.  7 

104.  6 

36  54-  3 

103.9 

37  42.  6 

103.  I 

3    50 

40 

35  48.  I 

108.  4 

36  37-  5 

107.7 

37  26.  6 

106.  9 

38  15-  5 

106.  2 

39  04-  0 

105.4 

40 

30 

37  07-  0 

no.  8 

37  56-  7 

no.  I 

38  46.  I 

109.3 

39  35-  4 

108.  6 

40  24.  2 

107.8 

30 

20 

38  24.8 

113- 3 

39  14-9 

112.  6 

40  04.  7 

III.  8 

40  54-3 

III.  I 

41  43.6 

no.  3 

20 

10 

39  41-  0 

115.  8 

40  31.  6 

115.  I 

41  21.9 

"4-4 

42   II.  9 

113.  6 

43  01.  5 

112.  8 

10 

3 

00 

40  55-  7 

1x8.4 

41  46.  7 

117.  7 

42  37-  5 

117.  0 

43  28.  0 

116.  3 

44  18.  I 

115- 5 

3    00 

2 

50 

42  08.  5 

121.  I 

43  oo-o 

120.  4 

43  51-4 

119.  7 

44  42.2 

119.  0 

45  32.  9 

118.  2 

2    50 

40 

43  19-3 

123.9 

44  II- 3 

123.2 

45  03-  I 

122.  5 

45  54-7 

121.  8 

46  45.  9 

121.  I 

40 

30 

44  27.  7 

126.8 

45  20.3 

126.  I 

46  12.  7 

125-4 

47  04-  9 

124.  7 

47  56-  6 

124.  0 

30 

20 

45  33-  7 

129.7 

46  26.  9 

129.  0 

47  19-9 

128.3 

48  12.  7 

127.  6 

49  05.  I 

126.  9 

20 

10 

46  36.  7 

132.7 

47  30-  5 

132.  I 

48  24.  2 

131-4 

49  17-  7 

130-7 

50  10.  7 

130.0 

10 

2 

00 

47  36.  8 

135-8 

48  31-3 

135-2 

49  25-  7 

134-5 

50  19.  8 

133-9 

51  13-6 

133-2 

2    00 

1 

50 

48  33-  6 

139.0 

49  28.  7 

138.4 

50  23.  7 

157-8 

51   18.  5 

137-2 

52  12.9 

136.5 

1    50 

40 

49  26.  8 

142.4 

50  22.  6 

141.  8 

51   18.3 

141.  2 

52  13-8 

140.  6 

53  09-  0 

140.  0 

40 

30 

50  16.  0 

145-8 

51    12-5 

145-  2 

52  08.  7 

144-  7 

53  05-0 

144-  I 

54  00.  9 

143-5 

30 

20 

51  01.  I 

149-3 

51  58-2 

148.8 

52  55-2 

148.3 

53  52-  I 

147-7 

54  48.  7 

147.2 

20 

10 

51  41.  6 

152.9 

52  39-3 

152.4 

53  36.  8 

152.0 

54  34-  4 

151-5 

55  31-6 

151-0 

10 

1 

00 

52  17-5 

156.6 

53  15- 8 

156.  2 

54  13-9 

155-8 

55  12-  I 

155-3 

56  10.  0 

154-9 

1     00 

0 

50 

52  48.  2 

160.3 

53  47-  0 

160.  0 

54  45-  7 

159-  7 

55  44-4 

159-3 

56  42.  9 

159-  0 

0    50 

40 

53  13-8 

164.  2 

54  13-  0 

163.9 

55  12-2 

163.6 

56  11-3 

^(>3-3 

57  10.4 

163.  I 

40 

30 

53  33-  9 

168.  I 

54  33-  5 

167.9 

55  32-9 

167.6 

56  32-  5 

167.4 

57  31-9 

167.  2 

30 

20 

53  48.  4 

172.  0 

54  48.  2 

171-9 

55  47-  9 

171-7 

56  47-  7 

171.  6 

57  47-  4 

171-4 

20 

10 

53  57-  I 

176.  0 

54  57-  0 

175-9 

55  57- 0 

175-8 

56  57-  0 

175-8 

57  56.9 

175-7 

10 

0 

00 

54     o-o 

180.  0 

55     o-o 

180.  0 

56     0. 0 

180.  0 

57     o-o 

180.  0 

1 
58     0.  0    180.  0 

0     00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  56°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE.     573 


Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 


4 
3 


2 
1 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1     00 

0    50 

40 


30 
20 
10 


0    00 


Alt. 


Az. 


0  00.  o 

1  23.9 

2  47-5 

4  II.  2 

5  34-3 

6  57-1 

8  19.3 

9  40.  8 

11  01.  6 

12  21.  4 

13  40.  I 

14  57-  8 

16  14.  2 

17  29.  I 

18  42.  5 

19  54-  I 

2 1  04.  o 

22  II.  8 

23  17-5 

24  20.  9 

25  21.8 

26  20.  I 

27  15-7 

28  08.  3 

28  57.9 

29  44.  I 

30  27.0 

31  06.3 

31  42.0 

32  13-  7 

32  41.6 

33  05-3 
33  24.9 
33  40.  2 

51-2 
57-8 


33 
33 


34     0.0 


90.  o 
92.  I 
94.2 
96.  2 

98.3 
100.  4 

102.5 
104.  6 
106.8 
108.  9 
III.  I 
^^3-3 

115.  6 
117.  8 
120.  I 
122.  4 
124.8 
127.  2 

129.7 
132.2 

134.7 
137-2 
139.8 
142.4 

I4S-  I 
147.9 

150-7 

153-  5 

156-3 
159.2 

162. 1 
165.  o 
168.0 
171.  o 

174.0 
177.0 


Alt. 


34 

57^ 
21. 

44, 


06.8 


180.  o 


7  29.  o 

8  50-3 
10  10.  9 

"  30-5 
12  48.  9 

14  06.  3 

15  22.4 

16  37.0 

17  50.0 

19  01.  2 

20  10.  6 

21  18.0 

22  23. 3 

23  26.3 

24  26.  7 

25  24.6 

26  19.  7 

27  II.  9 

28  01.  o 

28  46.  8 

29  29.3 

30  08.  2 

30  43-  5 

31  14-9 

31  42.5 

32  05.9 
32  25.3 
32  40.4 
32  51-3 
32  57-8 


Az. 


c.  o 


92.  6 

94-7 
96.8 
98.9 

lOI.  o 

03. 1 

05.  2 
07-3 
09-5 

II.  7 

13-9 

16. 1 
18.4 

20.  7 
23.0 

25-3 
27.7 

3°-  I 
32.6 

35-1 
37-6 
40.  2 
42.8 

45-5 
48.  2 

51.0 
53-7 
56.5 
59-4 

62.3 
65.  2 
68.  I 
71.  I 
74.0 


2° 


Alt. 


1  07.9 

2  3^-3 

3  54-3 

5 


16.8 


180.  o 


638.7 
7  59-8 
9  20.  I 

10  39.  4 

11  57.6 

13  14.  8 

14  30-  4 

15  44-6 

16  57-3 

18  08.  2 

19  17.  2 

20  24.  2 

21  29.  o 

22  31.  6 

23  31-5 

24  29.  I 

25  23. 7 

26  15.4 

27  04.  I 

27  49-  5 

28  31-5 

29  10.  I 

29  45- o 

30  16.  2 

30  43-  3 

31  06.  6 
31  25.7 
31  40.  7 

SI- 4 


31 
31 


8 


Az. 


32 


o.  o 


95-3 

97-3 

99-4 

loi.  5 

103.  6 

105-7 
107.9 

no.  o 

112.  2 

114.  4 

116.  6 
118.  9 
121.  2 

123- 5 
125.  8 

128.  2 

130.6 
133-0 

135-5 
138.0 
140.  6 
143-2 

145-9 
148.5 

151- 3 
154.0 
156.8 
159.6 

162.  5 
165.4 
168.3 
171.  2 
174.  I 
177.0 


3° 


Alt. 


180.  o 


0  I».  I 

1  41.5 

3  04.3 

4  26.  6 

5  48.3 

7  09-3 

8  29.3 

9  48.4 

11  06.3 

12  22.  9 

13  38. 5 

14  52.3 

16  04.  6 

17  15- I 

18  23.  6 

19  30.  2 

20  34.  6 

21  36.8 

22  36.3 

23  33-  3 

24  27.  6 

25  18.8 

26  07. 1 

26  52. 1 

27  33-7 

28  II.  9 

28  46.  4 

29  17.  2 

29  44.2 

30  07.  2 
30  26.  I 
30  40.  8 
30  51-4 
30  57-  8 


Az. 


o.  o 


95-8 

97-9 
100.  o 
102.  I 

104.  2 
106.3 
108  4 
no.  6 
112.  8 
114.  9 

117. 1 
119.  4 
121.  7 
124.  o 
126.  3 
128.  7 

131.  I 

133-5 
136.0 

138.  5  I 
141.  o 
143.6 

146.  2 
148.8 
151.  6 
154-3 
157-1 
159-9 

162.  7 

165.  S 
168.4 

'1-3 
174.2 

•7-  I 


Alt. 


180. 


o  51-5 

2  14.  2 

3  36-4 

4  57-9 

6  18.6 

7  38-4 

8  57-2 
10  14.  9 

"  3^-3 

12  46.  4 

13  59-8 

15  11.8 

16  21.  9 

17  30.  o 

18  36.  2 

19  40.  2 

20  41.  9 

21  41.  o 

22  37.  7 

23  31-4 

24  22.  2 

25  10.  o 

25  54-  7 

26  35-9 

27  13-7 

27  47-8 

28  18.3 

28  45.  o 

29  07.  8 
29  26.  5 
29  41.  I 

29  51- 5 
29  57-8 


Az. 


30    0.0 


98.  S 
100.  5 

102.  6 

104.  7 
106.8 
108.  9 
III.  I 

^^3-3 
"5-4 

117.  6 
119.  8 
122.  X 
124.4 
126.  7 
129. 1 

131-5 

^33-9 
136.4 

_8.9 
141-4 
144-0 

146.  6 
149.2 

151- 9 

154.6 

157-3 
160.  I 

162.  9 

165-7 
168.5 

171-3 
174.2 


// 


.  I 


180.  o 


Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1    00 

0    50 

40 


30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East ; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


574    LATITUDE  66°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE. 


Hour 
Angle. 


h.  m. 


5 

i 


30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
30 
10 


3  00 
2  50 
40 
30 
20 
10 


4 
3 


2 
1 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


Alt. 


0  01.5 

1  24.  2 

2  46.  2 


4  07. 

5  28. 

6  47. 

8  06. 

9  23. 

10  39. 

11  54- 

13  07. 

14  19. 

15  28. 

16  36. 

17  42. 


18  45-  7 

19  46.  9 

20  45-  7 

21  41.  8 

22  35-2 

23  25.6 

24  13-  I 

24  57-  I 

25  38.0 

26  15.  3 

26  49.  3 

27  19-4 

27  45-8 
z&  08.  2 

28  26.  9 
28  41.  I 
28  51.6 
28  57.8 


Az. 


99.0 

lOI.  I 

103.  2 


29     o.  o 


105 
107 

109 
III 

113-8 

iiS-9 


6° 


Alt. 


118.  I 
120.  4 
122.  6 
124.9 
127.  2 

129-5 

131-9 
134-3 
136.8 

139-3 
141.  8 

144-3 

146.9 

i4'9-  5 
152.  2 

154-8 

157-5 
160.3 

163.  I 
165.9 
168.7 

171-5 
174-3 
177- I 


:8o. . 


0  34-  I 

1  55-9 

3  17-0 

4  37-3 

5  56.6 

7  14-9 

8  32.0 

9  47-8 

11  02.  2 

12  14.  9 

13  26.  I 

14  35-4 

15  42.8 

16  48.  2 

17  51.2 

18  52.  I 

19  50-3 

20  46.  o 

21  38.  9 

22  28.  9 


23  15- 

23  59- 

24  40. 

25  17- 

25  50- 

26  20. 


26  46.  6 

27  08.  8 
27  27.  2 

27  41- 5 
27  51.8 

27  57-9 


Az. 


28  o.  o 


7° 


Alt. 


o    / 


loi.  6 
103-7 

105.8 
107.9 
no.  o 

112.  I 

114- 3 
116.  5 

118.  7 
120.  9 
123.  I 
125.4 
127.7 
130.0 

132-4 
134.8 
137-2 

139-7 
142.  2 

144.  7 

147.2 
149.8 

152-5 
155- I 
157-8 
160.5 

163.2 
166.  o 

168.8 

171.  6 
174.4 
177.2 


ISO.  o 


I  05-7 

2  26.  6 

3  46.6 

5  05-7 

6  23.7 

7  40.5 

8  55-9 

10  10.  o 

11  22.4 

12  33. I 

13  42. 1 

14  49.  I 

15  53-9 


22  18.  7 

23  02.  I 

23  42. 2 

24  18.  9 

24  52-  I 

25  21.  7 

25  47-4 

26  09.  5 
26  27.  6 
26  41.8 
26  51.  9 
26  57.9 


Az. 


Alt. 


Az. 


16  56.6  13 

17  57-0  135 

18  54-8  137 

19  50.  I  140 

20  42.  6  142 

21  32.  2 


104.  2 

106.3 
108.  4 
no.  5 
112.  6 
114.  8 
117.  o 

iig.  2 
121.  4 
123.6 

125-9 
128.2 

130-5 


2.8 


27  0.0 


.  2 

6 

.  o 

■5 
145.0 


147-5 
150.  I 

152-7 
155-3 
158.0 
160.  7 

163.4 
166.  2 
168.9 
171.7 
174.4 
177.2 


o  15-4 


36.  I 

55-9 
14.7 

32-4 
48.9 


180.  o 


8  04.  o 

9  17-7 

10  29.  7 

11  40.  I 

12  48.  7 

13  55-3 

14  59-  7 

16  02.  o 

17  01.  9 

17  59-3 

18  54.  I 

19  46.  2 

20  35.4 

21  21.5 

22  04.  5 

22  44.  2 

23  20.  5 

23  53-5 

24  22.  6 


24  48. 

25  09. 
25  27. 
25  41- 
25  52- 
25  58. 


26     o.  o 


104.  8 

06.  9 
09.  o 
II.  I 
13.2 
IS- 3 
17-5 

19.7 
21.  9 
24.  I 
26.  3 
28.6 
30-9 

33-2 
35-6 
38.0 
40.4 
42.9 
45-4 

47-9 
50-4 
53-0 
55-6 

58-3 
60.  9 

63.6 
66.3 
69.  o 
71.7 

74-5 

77.2 


Alt. 


80.0 


o  45.6 

2  05.1 

3  23.7 

4  41.2 

5  57-3 

7  12.  o 

8  25.4 

9  37- o 

10  47.  o 

11  55-2 

13  01.4 

14  05.  4 

15  07.3 

16  06.  7 

17  03.  7 

17  58.  I 

18  49.  7 

19  38-4 

20  24.  2 

21  06.  8 

21  46.  2 

22  22. I 

22  54.8 

23  23. 6 

23  48.  9 

24  10.  5 
24  28.3 
24  42.  I 

24  52-  I 
24  58.  o 


Az. 


25     0.0 


180.  o 


107.4 

109-5 
III.  6 

113- 7 
115- 9 
118.  o 

120.  2 
122.  4 
124.  6 
126.8 
129.  I 
131- 4 

133-7 
136.  o 

138.4 
140.  8 

143-3 

145-7 

148.  2 
150.7 
153-3 
155-9 
158-5 
161.  I 

163.8 
166.5 
169.  I 
171.  8 

174-5 
177-3 


Hour 
Angle. 


h.  m. 


5  30 
20 
10 

5  00 
4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


In  North  declination,  when  tlie  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East ; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

i 

50 

I  14.4 

no.  0 

0  23.6 

no.  6 

4    50 

40 

2  32.7 

112.  I 

I  41.  7 

112.  7 

0  50.  6 

113-2 

40 

3U 
30 
10 

3  49-8 

s  05.7 

6  20.  0 

114.  2 
116.  4 
118.  5 

2  58.4 

4  14.0 

5  28.1 

114.  8 
116.  9 
119.  0 

2  07.  0 

3  22.3 

4  36-0 

"5-3 

117. 4 

"9-5 

1  15-7 

2  30.6 

3  43-8 

115-8 
117.9 
120.  0 

0  24.4 

1  38.9 

2  51.8 

116.  3 

118.  4 
120.5 

30 
20 
10 

4 
3 

00 
50 

7  33- 0 

8  44-3 

120.  7 
122.8 

6  40.  6 

7  51-6 

121.  2 
123-3 

s  48.2 

658.7 

121.  6 
123.8 

4  55-8 
6  06.  0 

122.  I 
124.  2 

4  03.4 

5  13- I 

122.  6 

124.  7 

4    00 
3    50 

40 

9  53-9 

125.0 

9  00.  8 

125- 5 

8  07.6 

126.  0 

7  14-4 

126.  4 

6  21.  2 

126.  9 

40 

30 

II  01.  7 

127.  2 

10  08.  I 

127.7 

9  14.6 

128.2 

8  20.  9 

128.6 

7  27.2 

129.  I 

30 

20 

12  07.4 

129.5 

II  13-4 

130.  0 

10  19.  4 

130.4 

9  25-4 

130.8 

8  31.4 

131.  2 

20 

10 

13  II.  I 

131.  8 

12  16.  7 

132.  2 

II  22.3 

132.6 

10  27.  8 

133- I 

9  33-3 

133-5 

10 

3 
2 

00 
50 
40 

14  12.  5 

15  II.  6 

16  08.  I 

134-  I 
136.4 

138.  8 

13  17-7 

14  16.3 

15  12.4 

134-5 
136.8 
139.2 

12  22. 8 

13  21.0 

14  16.  7 

134.9 

137-2 
139.6 

11  27.9 

12  25.  7 

13  21.0 

135-3 
137-6 
140.  0 

10  33-0 

11  30-4 

12  25.  2 

135-7 
138.0 
140.3 

3     00 

2    50 
49 

30 

17  02.  I 

141.  2 

16  06.  0 

141- S 

IS  09.  9 

141-9 

14  13-  7 

142-3 

13  17- S 

142.  6 

30 

20 
10 

17  53-2 

18  41.6 

143.6 
146.  0 

16  56. 7 

17  44-7 

143-9 
146.3 

16  00.  I 
16  47.  6 

144-3 
146.7 

15  03-6 
15  5°-  7 

144-  7 
147.0 

14  07.  0 

14  53-  7 

145.0 
147.4 

20 
10 

2 

00 

19  26.  9 

148.5 

18  29.6 

148.8 

17  32.2 

149.  I 

16  34.  8 

149-4 

IS  37- S 

149.8 

2     00 

I 

bO 
40 
30 
20 
10 

20  09.  2 

20  48.  2 

21  23.  8 

21  56.  0 

22  24.  7 

151.  0 

153-  6 
156.  I 

158.7 
161.  3 

19  II. 4 

19  50.  I 

20  25.4 

20  57-3 

21  25.7 

151-3 
153-8 
156.4 
158.9 
161.  5 

18  13.7 

18  52.  0 

19  26.  9 

19  58-  5 

20  26.  6 

151.  6 

154.1 
156.6 

159- I 
161.  7 

17  IS- 9 

17  53-9 

18  28.4 

18  59.  8 

19  27.  6 

151-9 

154-4 
156.9 

159-4 
161.  9 

16  18.  I 

16  55-7 

17  30-  I 

18  01.  0 
18  28.6 

152.  2 
154.6 

157.  I 
159.6 
162.  I 

1     50 
40 
30 
20 
10 

1 

0 

00 
50 

22  49.  7 

23  II.  0 

164.  0 
166.6 

21  50.4 

22  II. 6 

164.  I 
166.7 

20  51.  I 

21  12.  I 

164.3 
166.  9 

19  51.8 

20  12.  5 

164.5 
167.  0 

18  52.6 

19  13-  I 

164.  6 
167.  I 

1     00 
0    50 

40 

23  28.  6 

169.3 

22  29.  0 

169.4 

21  29.3 

169.5 

20  39.  6 

169.  6 

19  30-  0 

169.7 

40 

»y 

23  42.3 

171. 9 

22  42. 5 

172.  0 

21  42.  6 

172.  I 

20  42.  8 

172.  2 

19  43-  I 

172.  2 

30 

20 
10 

23  52-2 
23  58.  I 

174.6 

177-3 

22  52.  2 
22  58.  I 

174.7 
177-3 

21  52-3 
21  58-  I 

174-7 
177-3 

20  52.4 
20  58.  I 

174.8 
177-4 

19  52- S 

19  58.  I 

174.8 
177-4 

20 
10 

0 

00 

24     0. 0 

iSo.  0 

23     0.0 

180.  0 

22     0. 0 

180.  0 

21     0. 0 

180.  0 

20     0.  0 

180.  0 

0     00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East ; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  We<:t. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

b*  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

4     20 
10 

0  47-1 

1  59.8 

118.  9 
121.  0 

I  07.7 

121.  5 

0  15-7 

122.  0 

4    20 
10 

4     00 
3    50 
40 
30 
20 
10 

3  "-o 

4  20.  2 

5  28.0 

6  33- 6 

7  37-3 

8  38.8 

123.  I 
125.2 
127.4 

129-5 
131-7 
133-9 

2  18.5 

3  27.4 

4  34-7 

5  39-9 

6  43.2 

7  44-2 

123.6 

125.7 
127.8 
129.9 
132.  I 
134-3 

1  26.  0 

2  34.6 

3  41-4 

4  46.  I 

5  49-1 

6  49.8 

124.  I 
126.  2 
128.3 
130.4 
132.  6 
134.8 

0  33- S 

1  41.7 

2  48.  I 

3  52.5 

4  54.9 

5  55-1 

124-  S 
126.  6 
128.  7 
130.8 
133-0 
135-2 

0  48.7 

1  54.8 

2  58.7 

4  00.7 

5  00.  5 

127.  I 
129.  2 

131- 3 
133-4 
135-6 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

938.1 

10  35- 0 

11  29.4 

12  21. I 

13  10.4 
13  56-  7 

136.2 

138.4 
140.7 

143-0 
145-3 
147-7 

8  43-1 

9  39-7 

10  33.  6 

11  25.  0 

12  13.8 
12  59-7 

136.6 
138.8 
141.  I 
143-4 
145-7 
148.  0 

7  48.1 

8  44.  I 

9  37-7 

10  28.  8 

11  17.  I 

12  02.  5 

137-0 
139.2 

141-4 
143-7 
146.  0 

148.3 

6  53-1 

7  48.7 

8  41.8 

9  32.4 

10  20.  3 

11  05.4 

137-4 
139.6 
141.  8 
144- 0 
146.3 
148.6 

5  58-1 

6  53-2 

7  45-9 

8  36.1 

9  23.6 
10  08.  2 

137-8 

139-9 
142.  I 

144-4 
146.7 
148.9 

3    00 
2    50 
40 
30 
20 
10 

2     00 
1     50 
40 
30 
20 
10 

14  40.  0 

15  20.3 

15  57-6 

16  31-5 

17  02.3 
17  29-5 

150.  I 

152-5 
154-9 
157-3 
159.8 
162.3 

13  42.  6 

14  22.  6 

14  59-  4 

15  33-  I 

16  03.  5 
16  30.4 

150.4 
152-7 
155- I 
157-5 
160.  0 
162.  4 

12  45.  I 

13  24.  8 

14  01.  2 

14  34-  7 

15  04-  7 
15  31-4 

150.  6 
153-0 
155-4 
157-8 
160.  2 
162.  6 

11  47.  6 

12  26.  9 

13  03.  0 

13  36.  I 

14  05.  9 
14  32.  2 

150.9 
153.2 
155.6 
158.0 
160.  4 
162.8 

10  50.  I 

11  29.  0 

12  04.  8 

12  37-5 

13  07.  0 
13  33-  2 

151.  2 

153.5 
155.9 
158.2 
160.  6 
163.0 

2    00 
1    50 
40 
30 
20 
10 

1     00 
0    50 
40 
30 
20 
10 

17  53-3 

18  13-  5 
18  30.  3 
18  43-  I 
18  52.6 
18  58.  I 

164.8 
167.3 
169.8 

172.3 
174.9 

177-4 

16  54.0 

17  14.  I 

17  30.6 

17  43-4 

17  52-7 
17  58.  I 

164.9 
167.4 
169.9 
172.4 
174.9 
177-4 

15  54-  7 

16  14.  6 
16  30.  9 
16  43.  6 
16  52.8 
16  58.  2 

165.  I 

167-5 
170.  0 

172.5 
175-0 

177- S 

14  55.4 

15  15-0 

IS  31-2 

IS  43-  8 

IS  52.9 

IS  58-  2 

165.  2 
167.6 
170.  I 
172.  6 

175- I 

177-5 

13  56-  I 

14  15-4 
14  31-5 
14  43-  9 
14  52- 9 
14  58.  2 

165.4 
167.8 
170.  2 
172.7 

175- I 
177- 5 

1     00 
0    50 
40 
30 
20 
10 

0     00 

19     0. 0 

180.  0 

18     0. 0 

180.  0 

17     0. 0 

180.  0 

16     0. 0 

180.  0 

15     0.0 

180.  0 

0     00 

In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


3  40 
30 
20 
10 


3 
3 


2 
1 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0     00 


20° 


Alt. 


o  / 


I  01.5 

2  04.  9 

3  06.5 

4  05-8 

5  03.0 

5  57-7 

6  50.  o 

7  39-7 

8  26.8 

9  II.  I 

9  52-6 

10  31.  I 

11  06.  6 

11  38.9 

12  08.  2 
12  34.  I 

12  56.8 

13  15-9 
13  31-8 
13  44-  I 
13  53- o 
13  58-2 


14     o.  o 


Az. 


129.7 

131-8 

133-9 
136.0 

138.2 
140.3 
142.  5 
144.  7 
147.0 
149.2 

151-5 
153-8 
156.  I 
158.4 
160.8 
163.2 

165.6 
167.9 
170.3 
172.7 
175-2 
177.6 


180.  o 


21° 


Alt. 


Az. 


0  08.  2 

1  II.  2 

2  12.3 

3 


II.  2 


08.0 
02.  2 
54-1 
43-4 
30.  I 
14.  o 


8  55- 

9  33- 
10  08. 

10  40. 

11  09. 
II  35- 


11  57-4 

12  16.  4 
12  32. I 
12  44-3 
12  53-  I 
12  58.  2 


13     0.0 


130.  I 
132.2 

134-3 
136.4 

138.6 
140.  7 
142.9 

145-  I 
147-3 
149-5 

151- 8 

154-  I 
156.4 

158.7 
161.  o 
163.4 

165-  7 
168.0 
170.4 
172.8 
175-2 
177.6 


180.  o 


22= 


Alt. 


0  17.4 

1  18.  I 

2  16.  7 


12.  9 
06.8 
58.1 
47-1 
33-3 
16.8 


7  57-5 
835-3 
9  10.  I 

9  41-9 
10  10.  5 

10  35-8 

10  58.  I 

11  16.  9 
II  32.4 
II  44.4 

II  53-  I 
II  58.2 


12     o.  o 


Az. 


132-7 
134-  7 
136.8 


139- 
141. 

143- 
145- 
147. 


[49-8 

152.  I 

154-3 
156.6 
158.9 
161.  2 

163-5 

165.8 
168.  I 
170-  5 
172.9 

175-3 
177.6 


180.  o 


23° 


Alt. 


0  23.9 

1  21.8 

2  17.8 

3  II-  I 

4  02.  2 

4  50-6 

5  36-5 

6  19.  6 

7  00.  o 

7  37-3 

8  II.  9 

8  43-2 

9  II- 7 
9  36-7 

9  58-7 
10  17.3 
10  32.  7 
10  44.  6 
10  53-  2 
10  58-  3 


II     0.0 


Az. 


135-2 
137-3 

139-4 
141-  5 
143.6 
145-8 
148.  o 
150.2 

152-4 
154.6 
156.9 

159-  I 
161.  4 

163-7 
166.  o 

168.3 

170.  6 
173-0 

175-3 
177.6 


180.  o 


24° 


Alt. 


0  27.  2 

1  22.  7 

2  15-6 

3  06.2 

3  54-2 

4  39-7 

5  22.3 

6  02.  4 

6  39-4 

7  13-6 

7  44-7 

8  12.8 

837.6 

8  59-3 

9  17.7 

9  33° 
9  44-8 
9  53-2 
9  58-3 


Az. 


137-7 

139-8 
141.  9 
144.0 
146.  1 
148.3 
150-5 

152.7 
154-9 
157-1 

159-3 
161.  6 
163.9 

166.  2 
168.4 
170.7 
173-0 
175-4 
177-7 


10    o.  o  I180.  o 


Hour 
Angle. 


h.  m. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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and  when  the  star  is  setting  or  West  of  the  lucridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  dechnation,  when  the  star  is  rising  or  Hast  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
ana  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 
o«^     T,      5i?  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
ana  when  the  star  js  settmg  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West 
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42  34-  o 

42  59-9 

43  21.4 
43  38-  2 
43  50-3 
43  57-  5 


Az. 


12= 


44     0.0 


71-5 
73-6 

75-7 
77-7 
79.8 
81.9 

84.0 
86.0 
88.  I 
90.  2 

92-3 
94.4 

96.6 

98.7 

100.  9 

103.  I 

105-  3 
107.  6 

109.9 
112.  2 
114.  6 
117.  o 

119- 5 
122.  o 

124.  6 
127.  2 
129.9 
132.6 

135-  4 
138.2 

141.  I 
144.  I 
147.  I 
150.2 

153-4 
156.6 

159.8 
163.  I 
166.  4 
169.8 
173-2 
176- S 


Alt. 


o  48.  I 

2  05.5 

3  23-  I 

4  41-7 

6  01.  o 

7  21.  o 

8  41-5 

10  02.  5 

11  23.7 

12  45-4 

14  06.  9 

15  28.  7 

16  5°-  5 

18  II.  7 

19  32.8 

20  53-  5 

22  13.  4 

23  32.  9 

24  51-5 

26  09.  I 

27  25.5 

28  40.  8 

29  54-8 

31  07.  I 

32  17.7 

33  26.  5 

34  33-  I 

35  37-5 

36  39-  4 

37  38.  7 

38  35- o 


180.  o 


39  28. 

40  18. 

41  05. 

41  48. 

42  27. 

43  02. 


43  32-8 

43  59-2 

44  20.  8 

44  37-9 

44  50-2 
44  57-  5 


Az. 


45 


o.  o 


68.9 
71.  o 

73-0 

75-1 
77-2 

79-3 
81.3 

83-4 

85-5 
87.6 
89.6 
91.7 
93-8 

96.  o 

98.  I 

100.3 

102.  5 
104.  8 
107.  o 

109.3 
III.  6 
114.  o 
116.  4 
118.  9 
121.  4 

124.  o 
126.  6 
129.3 

132.  I 

134-9 
137-8 

140.  7 

143-7 
146.7 
149.9 
153-  I 
156-3 

159.6 
162.  9 
166.  3 
169.7 
173-  I 
176-5 


13° 


Alt. 


0  24.  6 

1  40.  o 


56.5 
13-9 
32.3 

51-4 


Az. 


180.  o 


8  II.  2 

9  31-7 

10  52-  5 

12  13.7 

13  35-  2 

14  56.  8 

16  18.  5 

17  40.  2 

19  CI.  6 

20  22.  8 

21  43-  6 
23  03.  8 

4 
I 


24  2; 

25  42. 

27  00. 

28  16. 

29  32- 


30  46.  7 

31  59-4 

33  10-  4 

34  19-  7 

35  26.  7 

36  31-5 

37  34-  o 

38  33-8 

39  30-  6 


40  24. 

41  15' 


6 
I 
42  02.  3 

42  45-8 

43  25.  2 

44  00.  6 


44  31-  6 

44  58-3 

45  20.3 
45  37-6 
45  50-  I 
45  57-  5 


66.3 
68.4 

70-5 
72-5 
74-6 
76.6 
78.7 
80.8 

82.8 

84-9 
87.  o 
89.  I 
91.  2 
93-3 


14= 


Alt. 


95- 
97- 
99- 

lOI. 

104. 
106. 


46     o.  o 


108.  7 

III.  I 

113- 5 

115- 9 
118.  4' 

120.  9 

123-  5 
126.  I 
128.8 

131-5 
134-4 
137-3 

140.  2 
143.2 
146.3 

149-5 
152-7 
156.0 

159-3 
162.  7 

166.  I 

169-5 
173-0 
176.5 


0  02.  4 

1  16.  2 

2  31-3 

3  47-4 

5  04-7 
22.  9 

41.8 
01.  4 
21.8 


6 

7 

9 
10 


180.  o 


II  42.4 

13  03-  6 

14  24.  9 

15  46.4 

17  oS.  2 

18  29.  9 

19  51-4 

21  12.  7 

22  33.6 

23  53-9 

25  13-  7 

26  32.  8 

27  50.9 

29  08.  o 

30  23.  9 

31  38.5 

32  51-5 

34  03.  o 

35  12-7 

36  20.  I 

37  25.4 

38  28.  4 

39  28.  7 

40  26.  I 

41  20.  5 

42  II.  7 

42  59-3 

43  43-  I 

44  23.2 

44  59-  o 


5/' 


45 
45 
46  19.  8 

46  37-3 
46  49-  9 

57-5 


46 


Az. 


47 


o.  o 


63.6 
65.8 
67.8 

69-9 
72.  o 

74-1 
76.  I 
78.  2 
80.2 

82.3 

84.3 
86.4 

88.5 

90.  6 

92.7 

94.8 
96.9 
99.  I 
01.3 
03.  6 
05.8 

08.  I 
10.5 
12.  9 

15-3 
17.8 
20.3 

22.  9 

25-5 
28.  2 

31.0 

33-9 
36.8 

39-7 
42.8 

45-9 
49-  I 
52-3 
55-6 

59- o 

62.  4 

65-9 
69.4 
72.9 
76.4 


180.  o 


Hour 
Angle. 


h.  m. 


7  00 
6  50 
40 
30 
20 
10 

6  00 
5  50 
40 
30 
20 
10 

5 
4 


3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  risinE  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  decUnation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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i 

15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

1 
1 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt.          Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

8    00 

0  00.  6 

55-4 

0  53-5 

55- 0 

8    00 

7    50 

0  16.  I 

58.0 

I  08.7 

57-6 

2  01.  2 

57-  I 

7    50 

40 

0  34.1 

60.6 

I  26.2 

60.  2 

2   18.5 

59-6 

3  10-6 

59-1 

40 

30 

0  54.  I 

63.2 

I  46.  0 

62.  7 

2  37-8 

62.  2 

3  29.6 

61.6 

4  21.4 

61.  I 

30 

20 

2  07.7 

65-3 

2  59.2 

64.8 

3  50-7 

64- 3 

4  42.3 

63-7 

5  33-7 

63.2 

20 

10 

3  22.5 

67-3 

4  13-7 

66.8 

5  04-8 

66.3 

5  56-1 

65-7 

6  47-3 

65-3 

10 

7    00 

4  38.4 

69.4 

5  29.4 

68.9 

6  20.3 

68.3 

7  II.  2 

67.8 

8  02.  I 

67-3 

7    00 

6    50 

5  55- 4 

71-5 

6  46.  I 

70.9 

7  36.7 

70.4 

8  27.3 

69.8 

9  18.  0 

69- 3 

6    50 

40 

7  ^3-3 

73- S 

8  03.8 

73-0 

8  54-2 

72.4 

9  44.  6 

71.9 

10  34.8 

71-3 

40 

30 

8  32.1 

75-5 

9  22.3 

75-0 

10  12.  4 

74-4 

n  02.  6 

73-9 

11  52.7 

73-3 

30 

20 

9  SI- 5 

77.6 

10  41.  6 

77.0 

II  31.6 

76.5 

12  21.  5 

75-9 

13  II-3 

75-3 

20 

10 

II  II. 6 

79-7 

12  01.4 

79.0 

12  51.  I 

78.5 

12  41.  0 

77-9 

14  30-  7 

77-4 

10 

6    00 

12  32. 2 

81.7 

13  21.9 

81.  I 

14  II.  6 

80.6 

15  01.  2 

80.0 

15  50-  8 

79-4 

6    00 

5    50 

13  53-  I 

83-7 

14  42.  8 

83.1 

15  32-4 

82.6 

16  21.  9 

82.0 

17  11-3 

81.4 

5    50 

40 

IS  14.6 

85.8 

16  04.  2 

85.2 

16  53-  7 

84-7 

17  43-0 

84.  I 

1832.3 

83-4 

40 

30 

16  36.  I 

87.9 

17  25.6 

87-3 

18  15.  I 

86.7 

19  04.  3 

86.1 

19  54-4 

85-5 

30 

20 

17  57-8 

90.  0 

18  47-3 

89.4 

19  36.  6 

88.8 

20  26.  0 

88.2 

21   15.  2 

87.6 

20 

10 

19  19-  5 

92.  I 

20  09. 0 

91-5 

20  58.  4 

90.9 

21  47.6 

90-3 

22  36.  7' 

89.7 

10 

5    00 

20  41.  2 

94.2 

21  30.  7 

93-6 

22  20.  I 

93- 0 

23  09-  4 

92.4 

23  58.  5 

91.8 

5    00 

4    50 

22  02.  4 

96.3 

22   51.8 

95-7 

2.3  41-  5 

95- I 

24  30-  7 

94-5 

25  20.  2 

93-9 

4    50 

40 

23  23.4 

98.5 

24  13-  I 

97-9 

25  02.7 

97-3 

25  52-2 

96.7 

26  41.5 

96.  0 

40 

30 

24  43-  9 

100.  7 

25  33-8 

100.  I 

26  23.  5 

99-5 

27  13.  I 

98-9 

28  02.  5 

98.2 

30 

20 

26  03.  8 

103.0 

26  54.  0 

102.  4 

27  43-8 

loi.  7 

28  33.6 

lOI.  I 

29  23-  I 

100.  4 

20 

10 

27  23.  I 

105.2 

28  13.6 

104.  6 

29  03.  4 

104.  0 

29  53-3 

103-3 

30  43-  2 

102.  7 

10 

4    00 

28  41.  5 

107- 5 

29  32.  0 

106.  9 

30  22.4 

106.3 

31  12-5 

105.  6 

32  02. 5 

105.0 

4    00 

3    50 

29  59-  0 

109.9 

30  49-  7 

109.  2 

31  40.2 

108.6 

32  40.  8 

108.  0 

33  20.9 

107.3 

3    50 

40 

31  15-2 

112. 3 

32  06.  2 

III.  6 

32  57-  I 

III.  0 

33  47-9 

no.  4 

34  3^-  5 

109.7 

40 

30 

32  30.  I 

114.  7 

33  21.4 

114.  I 

34  12.8 

113- 4 

35  03.  8 

112. 8 

35  54-  7 

112.  2 

30 

20 

33  43-  6 

117. 1 

34  35-3 

116.  6 

35  27.0 

IIS- 9 

36  18.4 

115- 3 

37  09.  7 

114.  7 

20 

10 

34  55-4 

119.  7 

35  47-  6 

119.  I 

36  39-  7 

118.  5 

37  31-6 

117- 9 

38  23.  2 

117.  2 

10 

3    00 

36  05.  5 

122.3 

36  58.  I 

121.  7 

37  50-  5 

121.  I 

38  42.9 

120.  5 

39  35- 0 

119.  8 

3    00 

2     50 

37  13-  5 

125.  0 

38  06.  5 

124.4 

38  59-  5 

123.8 

39  52-  I 

123.  2 

40  44.  9 

122.  5 

2    50 

40 

38  19.  2 

127.7 

39  12.8 

127.  I 

40  06.  2 

126.  5 

40  59.  5 

125-9 

41  52.6 

125-3 

40 

30 

39  22.7 

130.  S 

40  16.  8 

129.9 

41  10.  7 

129-3 

42  04.4 

128.  7 

42  58.  I 

128.  I 

30 

20 

40  23.  5 

^33-3. 

41  18.  I 

132.8 

42  12. 6 

132-2 

43  07-  0 

131.  6 

44  01.  I 

131.  0 

20 

10 

41  21.5 

^3^-3 

42  16.7 

135-8 

43   II- 4 

135-2 

44  06.5 

134.6 

45  01-3 

134.0 

10 

2     00 

42  16.  4 

139-3 

43  12.  I 

138.8 

44  07.7 

138.2 

45  03. I 

137-7 

45  58.4 

137-  I 

2    00 

1     50 

43  08.  0 

142.3 

44  04.2 

141.  8 

45  00.  4 

141- 3 

45  56.4 

140.  8 

46  52.  4 

140.3 

1    50 

40 

43  56-  2 

145- S 

44  52-9 

145.0 

45  49-  6 

144.6 

46  46.  2 

144.  I 

47  42.  7 

143.6 

40 

30 

44  40-  S 

148.7 

45  37-9 

148.3 

46  35-  I 

147.9 

47.32.2 

147-4 

48  29.  2 

146.9 

30 

20 

45  21.  I 

152.  0 

46  18.  9 

151.  6 

47  16.  6 

151- 2 

48  14.3 

150.8 

49  II- 9 

150-3 

20 

10 

45  57-2 

155- 3 

46  55-  5 

154-9 

47-  53-  8 

154.6 

48  51-9 

154.2 

49  50-  0 

153-8 

10 

1     00 

46  29.  2 

158.7 

47  27.9 

158.4 

48  26.  6 

158.  I 

49  25.  2 

157-8 

50  23.  8 

157-4 

1    00 

0    50 

46  56-  5 

162.  2 

47  55-  7 

161.  9 

48  54-  7 

161.  7 

49  53-  7 

161.  4 

50  52-  7 

161.  I 

0    50 

40 

47  19-2 

165.7 

48  18.  6 

165-5 

49  18.  0 

165-3 

50  17-3 

165.0 

51   16.7 

164.8 

40 

30 

47  36.  9 

169.  2 

48  36.  6 

169.  I 

49  36.  2 

168.9 

50  35-  9 

168.7 

51  35-5 

168.5 

30 

20 

47  49-  8 

172.8 

48  49.  6 

172.7 

49  49-  4 

172.  6 

50  49-  3 

172.4 

51  49-  I 

172.3 

20 

10 

47  57-4 

176.4 

48  57-4 

176.3 

49  57-4 

176.3 

50  57-2 

176.  2 

51  57-4 

176.  I 

10 

0     00 

48     0. 0 

180.  0 

49     0.  0 

180.  0 

50     0.0 

180.  0 

51     o-o 

180.  0 

52     0.0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  67°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


20° 

21° 

22° 

23° 

24° 

1 
1 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

8 

00 

I  46.4 

54-5 

2  39-3 

54.0 

3  32.2 

53-6 

4  25.  I 

53-1 

5  17- 9 

52.6 

8 

00 

7 

50 

2  53-7 

56.  5 

3  46.3 

56.1 

438.7 

55-6 

s  31-2 

55-1 

6  23.7 

54.6 

7 

50 

40 

4  02.8 

58.6 

4  54.9 

58.1 

5  47-0 

57-6 

6  39.1 

57-1 

7  31- 1 

56.6 

40 

30 

5  13-2 

60.6 

6  05.0 

60.  I 

6  56.7 

59-6 

7  48.4 

59-1 

8  40.  I 

58.6 

30 

20 

6  25.2 

62.  7 

7  16.6 

62.  2 

8  07.9 

61.7 

8  59-3 

61.  I 

9  50.  6 

60.6 

20 

10 

7  38-4 

64.7 

8  29.4 

64.  2 

9  20.5 

63-7 

10  II.  5 

63.1 

II  02. 4 

62.6 

10 

7 

00 

8  52.8 

66.7 

9  43-6 

66.2 

10  34-  3 

65-7 

II  24.9 

65.1 

12  15.6 

64.6 

7 

00 

6 

50 

10  08.  4 

68.7 

10  59.  0 

68.2 

II  49-3 

67.6 

12  39-  7 

67.1 

13  30.  0 

66.5 

6 

50 

40 

II  25.  I 

70.8 

12  15-3 

70.  2 

13  05.4 

69.6 

13  55-5 

69.  I 

14  45-4 

68.5 

40 

30 

12  42.  6 

72.8 

13  32.6 

72.2 

14  22.  5 

71.  6 

15    12-2 

71.0 

16  01.  9 

70.5 

30 

20 

14  01.  I 

74.8 

14  50.  8 

74.2 

15  40.  4 

73-6 

16  29.9 

73- 0 

17  19-4 

72.4 

20 

10 

15  20.4 

76.8 

16  09.8 

76.  2 

16  59.  2 

75-6 

17  48.  5 

75-0 

18  37.8 

74.4 

10 

6 

00 

16  40.  2 

78.8 

17  29.5 

78.2 

18  18.  7 

77-6 

19  07.8 

77.0 

19  56.  7 

76.4 

6 

00 

5 

50 

18  00.  5 

80.8 

18  49.  7 

80.2 

19  38.  8 

79-6 

20  27.  7 

79.0 

21  16.5 

78.4 

5 

50 

40 

19  21.4 

82.8 

20  10.  5 

82.2 

20  59.  4 

81.6 

21  48.  2 

81.0 

22  36.  8 

80.4 

40 

30 

20  42.  5 

84.8 

21  31-5 

84.2 

22  20.  3 

83.6 

23  08.9 

83.0 

23  57-5 

82.4 

30 

1 

20 

22  04.  I 

86.9 

22  53.0 

86.3 

23  41.7 

85-7 

24  30.  2 

85.0 

25  18.  7 

84.4 

20 

i 

10 

23  25-7 

89.0 

24  14.  6 

88.4 

25  03.  2 

87-7 

25  51-7 

87.1 

26  40.  I 

86.4 

10 

'',    5 

00 

24  47-  5 

91.  I 

25  36.4 

90- 5 

26  25.  0 

89.8 

27  13- 5 

89.2 

28  01.  7 

88.5 

5 

00 

!  * 

50 

26  09.  I 

93-2 

26  57.9 

92.  6 

27  46.  6 

91.9 

28  35-  I 

91-3 

29  23.3 

90.  6 

4 

50 

40 

27  30.  6 

95-4 

28  19.  5 

94.7 

29  08.  2 

94.  I 

29  56.  7 

93-4 

30  45-  0 

92.7 

40 

30 

28  51.7 

97.6 

29  40.  7 

96.9 

30  29.  5 

96.  2 

31  18.2 
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99-  I 

31  50.6 

98.4 

32  39-3 

97-8 

33  27.8 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sonth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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and  •when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  67°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE.     585 


Hour 
Angle. 


h.  m. 


4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


10= 


Alt. 


o  53-9 

2  10.  I 

3  25.1 

4  39- o 

s  51-4 

7  02.3 

8  II.  8 

9  19-5 

10  25.3 

11  29.  2 

12  31. 1 


13  30- 

14  28. 

15  22. 

16  15. 

17  o4- 
17  51- 


18  35-  7 

19  16.  6 

19  54-4 

20  28.  9 

21  00.  I 
21  27.  9 

21  52.0 

22  12.  7 
22  29.  7 
22  42.  9 
22  52.5 
22  58.  I 


23     o.  o 


Az. 


10.  I 
12.  2 

14-3 
16.  4 
18.6 

20.8 
23.0 
25.  2 
27.4 
29.7 
32.0 


34-3 
36.6 

39- o 
41.4 

43-8 
46.  2 


48.7 
51.2 

53-7 

56.3 

58.9 
61.5 

64.  I 
66.7 

69-3 
72.  o 

74.6 
77-3 


180.  o 


11° 


Alt. 


0  02. 

1  18. 

2  33- 

3  46- 

4  58- 

6  09. 

7  if 

8  25. 

9  31- 

10  34- 

11  36. 

12  35- 

13  32- 

14  27. 

15  If 

16  08. 

16  54. 

17  38. 

18  18. 

18  56. 

19  30. 

20  01. 
20  28. 

20  52. 

21  13. 
21  30. 
21  43. 
21  52. 
21  58. 


22     o.  o 


Az. 


•5 

no. 

■5 

112. 

.  2 

114. 

.8 

116. 

•9 

119. 

•5 

121. 

•5 

123. 

•9 

125- 

•3 

127. 

•9 

130. 

•3 

132. 

.6 

134- 

•4 

137- 

.  0 

139- 

■9 

141. 

.  2 

144. 

.6 

146. 

.  2 

149. 

.8 

151- 

.  2 

I.S4- 

•4 

156. 

■3 

159- 

•7 

161. 

•7 

164. 

.  I 

166. 

.  0 

169. 

.  0 

172. 

■5 

174. 

.  I 

177. 

180.  o 


12° 


Alt. 


0  27.  o 

1  41.4 

2  54-7 

4  06.  4 

5  16.7 

6  25.3 

7  32-3 

8  37-4 

9  40-5 

10  41.  6 

1 1  40.  4 

12  36.9 

13  31-0 

14  22.  6 

15  II. 4 

15  57-4 

16  40.  7 

17  20.  8 

17  58.0 

18  31.9 

19  02.  4 
19  29.  6 

19  53-  4 

20  13.  6 
20  30.  3 
20  43.  2 
20  52.  6 
20  58.  I 


21     0.0 


Az. 


113-2 

II5-3 
117. 4 

119-5 

121.  7 
123.9 
126.  I 
128.3 

130-5 
132.8 

135-  I 
137-4 

139-7 
142.  I 

144-  5 
146.9 

149-3 
151.  8 
154.2 
156.7 
159- 3 
161.  8 

164.4 
167.  o 
169.  6 
172.  2 
174-8 
177-4 


180.  o 


13= 


Alt. 


o  49.  6 

2  02.  5 

3  13-9 


23-9 
02.  I 

38-7 
43-4 


8  46.  2 

9  46.8 


45-2 
41-3 
35- o 
26.  I 
14.  6 
00.3 


5  43-  I 

6  23.0 

6  59.8 

7  33-4 

8  03.6 
8  30.6 


8  54- 

9  14- 
30- 
43- 
52- 
58- 


20    o.  o 


Az. 


115.8 
117.  9 
120.  o 

122.  2 
124.4 
126.5 
128.  7 
130.9 
133-2 


135-5 
137-8 
140.  I 
142.4 
144.8 
147.2 


149.6 
152.0 
154-5 
157-0 

159-5 
162.  o 

164.  5 
167.  I 
169.7 
172.  2 
174.8 
177-4 


180.  o 


14° 


Alt. 


1  10.4 

2  21. 4 

3  31-0 

4  38-9 

5  45-1 

6  49-4 

7  51-8 

8  51-9 

9  50-0 

10  45-  7 

11  39:0 

12  29.  8 

13  17.8 

14  03.  I 

14  45.  6 

15  25.0 

16  01.  4 

16  34-  7 

17  04-  7 
17  31-4 

17  54-7 

18  14-  6 
18  30.  9 
18  43-  6 
18  52.  7 
18  58.  I 


19  o.  o 


Az. 


118.  4 
120.  5 

122.  7 
124.8 
127.  o 

129.  2 

131- 4 
^33- (> 

135-9 
138.2 
140.  5 
142.  8 
145-  I 
147-5 


149. 
152. 
154- 
157- 
159- 
162. 


164.7 
167.  2 
169.8 

172-3 
174.9 

177-4 


180.  o 


Hour 
Angle. 


h.  m. 


4  50 
40 
30 
20 
10 

4  00 
3  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  w-hen  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


586     LATITUDE  67°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE. 


Hour 
Angle. 


h.  ni. 


3 
1 


4    20 
10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


15° 


Alt. 


0  i8.  I 

1  28.2 


38.2 
45-8 

51-5 
55-4 
57-3 
57-1 


8  54.8 

9  5°-  I 

10  42.  9 

11  33-3 

12  21.  o 

13  05.9 

13  48.  o 

14  27. 1 

15  03-  2 

15  36-  I 

16  05.  9 
16  32.3 

16  55-4 

17  15- o 
17  31.  2 

17  43-8 
17  52-8 
17  58.  I 


Az. 


118.  9 
121.  o 


123-1 
125.  2 
127.4 
129.  6 
131.  8 
134.0 


136-3 
138-5 
140.  8 

143-  I 
145-4 
147.8 

150.2 
152.  6 

155- o 
157-4 

159-9 
162.  4 

164.9 
167.4 
169.9 
172.4 
174.  6 
177-4 


o.  o 


16° 


Alt. 


Az. 


o  36.  6 


45-3 
52-4 
57-8 
01.3 
02.  9 
02.3 


7  59-5 

8  54-4 

9  46-9 

10  36.  8 

11  24.  2 

12  08.  2 

12  50.4 

13  29.  2 

14  04-  9 

14  37-7 

15  07-  I 

15  33-2 

15  56-0 

16  15.6 

16  31-5 
16  43.  9 
16  52.  9 
16  58.  2 


180.  o 


17 


o.  o 


121.  5 
123.6 

125-7 
127.9 
130.0 
132.  2 
134-4 

136.7 
138.9 

141.  2 

143-5 
145-8 
148.  I 

150.5 
152-9 
155-3 
157-7 
160.  I 
162.5 

165.  o 

167-5 
170.  o 

172.  S 
175-0 
177-5 


17= 


Alt. 


Az. 


0  52.4 

1  59-  I 

3  04-2 

4  07.2 

5  08.4 

6  07.4 


7  04.2 

7  58-7 

8  50.8 

9  40.3 

10  27.3 

11  II.  I 

11  52.8 

12  31.  2 

13  06.  6 

13  39-0 

14  08.  2 

14  34-  I 

14  56-  7 

15  15-9 

IS  31-8 

15  44-  I 
15  53- o 
15  58-2 


18° 


124.  I 
126.  2 
128.3 
130.4 
132.  6 
134.8 

137-  I 
139-3 
141-  5 
143-8 
146.  I 
148.4 


180.  o  I  16  0.0 


150.8 

153- I 

155 

157 

160 

162 


165.  2 
167.6 
170.  I 
172- 5 
175-0 
177-5 


Alt. 


0  00.  6 

1  05.9 

2  10.  5 

3  13-1 

4  13-9 

5  12.6 


6 

7 
7 


08.9 
02.  9 
54-6 

8  43-8 

9  30-3 
10  14.  I 

10  55-2 

11  33-2 

12  08.  3 

12  40.  4 

13  09-3 
34-9 


IS 


180.  o 


13  57-3 

14  16.  4 

14  32-  I 

14  44.  2 

14  53-  I 
14  58-  2 


Az. 


19° 


124.  6 
126.  7 
128.8 
130.9 

133-1 
135-2 

137-4 
139.6 

141- 9 

144.  I 
146.4 
148.7 

151-0 
153-3 
155-7 
158.  I 
160.  5 
162.  9 

165-3 
167.7 
170.  2 
172.  6 

17s- I 

177- S 


15  0.0 


180.  o 


Alt. 


o    / 


Az. 


0  12 

1  16 

2  19 

3  19 

4  17 

5  13 

6  07 

6  58 

7  47 

8  33 

9  16, 

9  57 

10  35 

11  10, 

11  41 

12  10, 
12  35 


58 
16 


12 

13 
13  32 
13  44 


13 
13 


53 
58 


14  o.  o 


127.  I 
129.  2 

131- 3 
133-5 
135-6 

137-8 
140.  o 
142.  2 
144.4 
146.  7 
149.0 

151- 3 
153-6 
155-9 
158-3 
160.  7 
163.  I 


180.  o 


Hour 
Angle. 


h.  m. 


4 

20 

10 

4 

00 

3 

50 

40 

30 

20 

10 

3 

00 

2 

50 

40 

30 

20 

10 

2 

00 

1 

50 

40 

30 

20 

10 

1 

00 

0 

50 

40 

30 

20 

10 

0 

00 

In  North  decimation,  ■when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West.       _       ,        „     . 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


3  40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0     00 


20° 


Alt. 


o  / 


0  23.2 

1  25.0 

2  24.  9 

3  22.7 

4  18.3 

5  II- 6 

6  02.  4 

6  50.7 

7  36.5 

8  19.  6 


8  59-8 

9  37-3 
10  II.  7 

10  43.  2 

11  II.  5 
II  36.  7 


II 
12 


58.7 
17.  2 

12  32.  6 

12  44.  6 

12  53-  2 

12  58-3 


o.  o 


Az. 


129.7 

131-8 

133-9 
136.0 

138.2 
140.4 
142.  6 
144.8 
147.  I 
149-3 

151-6 

153-9 
156.  2 

158-5 
160.  9 

163.  2 

165-  7 
168.0 
170.  4 
172.  8 
175-2 
177.6 


180.  o 


21= 


Alt. 


0  30.9 

1  30.4 

2  27.  7 

3  22.9 

4  15-7 

5  06.  2 

5  54-2 

6  39.6 

7  22.  2 


8  02. 
8  39- 


9 

9 
10 


13- 

44. 

12. 


10  37.6 

10  59-  3 

11  17.7 
II  32.  9 
II  44.  7 
II  53-3 
II  58-3 


12  o.  o 


Az. 


132.2 

134-3 
136.4 

138.6 
140.  8 
143.0 
145.2 

147-4 
149.6 

151-9 
154-  2 
156.4 

158.7 
161.  I 

163.4 

165.8 
168.  I 

170-5 
172.8 

175-2 
177.6 


180.  o 


22° 


Alt. 


0  35-9 

1  32.7 

2  27.  6 

3  20.  o 

4  10.  o 

4  57-5 

5  42.6 

6  24.8 

7  04-5 

7  41-  2 

8  15.0 

8  45-8 

9  13-  7 
9  38.2 


59-9 
18.  I 


9 
10 

10  33.  2 
10  44.  8 

10  53-  3 
10  58.  3 


Az. 


134-7 
136.8 

139.0 
141.  I 

143-3 
145-5 
147-7 
149.9 

152.  2 
154-4 

156-7 
159.0 
161.  3 
163.6 

165.9 

16S.  2 

170.  6 

172-  9 

175-3 
177.6 


II     0.0 


180.  o 


23° 


Alt. 


o  / 


o  37.8 


32.  2 

24.  2 

13-9 
00.  9 

45-6 

27-5 


6  06.8 

6  43.  I 

7  16-7 

7  47-2 

8  14.8 

8  39.-  2 


00. 

iS. 

33- 

45- 
53- 

58. 


10     o.  o 


Az. 


137-3 

139-4 
141-  5 
143-7 
145-8 
148.  o 
150.  2 

152-  4 
154.  6 
156.9 
159-2 
161.  5 
163.8 

166.  I 
168.4 
170.7 
173-0 
175-3 
177.6 


180.  o 


24° 


Alt. 


o  / 


36.9 

28.4 

17.7 

04-4 
48.6 
30.2 

09.  I 

45-  I 
18.3 

48.6 
15-8 
40.  I 


8  01.  I 
8  19.  o 
833-8 
8  45.2 

8  53-4 
8  58-3 


Az. 


139.8 

141- 9 
144.  o 
146.  2 
148.4 

150-5 

152-7 
154- 9 
157-2 

I59r4 

161.  6 
163.9 

166.  2 
16S.  5 
170.8 

173- I 
1/5-4 
177-7 


9    0.0   180.  o 


Hour 

Angle. 


h*  in« 


40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East-, 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


588  LATITUDE  58°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0 

/ 

0 

h.  m. 

6    20 

0  45 

.0 

83.6 

6    20 

10 

0  22.3 

86.8 

I   ^3-3 

86.3 

2  04.  I 

85-7 

10 

6    00 

O  OO.  o 

90.  0 

0  50.9 

89-5 

I  41.8 

88.9 

2  32.6 

88.4 

3  23-5 

87.9 

6    00 

5    50 

I  19-5 

92.  I 

2  10.  2 

91.  6 

3  01-  2 

91.  0 

3  52-2 

90-5 

4  42-9 

90.  0 

5    50 

40 

2    38.8 

94.2 

3  29.7 

93-7 

4  20.7 

93-2 

5  II- 5 

92.  7 

6  02.  4 

92.  I 

40 

30 

3  58-0 

96.4 

4  49-0 

95-8 

5  39-9 

95-3 

6  30.9 

94.8 

7  21.8 

94-  2 

30 

20 

5  16.8 

98- 5 

6  07.9 

98.0 

6  59.0 

97-4 

7  50-0 

96.9 

8  41.  0 

96.4 

20 

10 

6  35-2 

100.  6 

7  26.4 

100.  I 

8  17-5 

99.6 

9  08.8 

99.  I 

9  59-8 

98.5 

10 

5     00 

7  53- 0 

102.8 

8  44-3 

102.3 

9  35-6 

loi.  8 

10  26.  9 

lOI.  2 

II  18.  I 

100.  7 

5     00 

4    50 

9  10.  2 

105.0 

10  01.  7 

104.  5 

10  53-  2 

103.9 

II  44.  6 

103.4 

12  35-9 

102.  9 

4    50 

40 

10  26.  s 

107.  2 

II  18.  2 

106.  6 

12  09.  9 

106.  I 

13  01.6 

105.6 

13  53-  I 

105.  I 

40 

30 

II  42.  0 

109.4 

12  33-  9 

108.8 

13  25-  8 

108.3 

14  17-  7 

107.8 

15  09-  3 

107-3 

30 

20 

12  56-5 

III.  6 

13  48.  7 

III.  I 

14  40.  8 

no.  6 

15  32-  9 

no.  I 

16  24.  9 

109-5 

20 

10 

14  09.  8 

113.  8 

15  02.  2 

113-4 

15  54-7 

112.  8 

16  46.  9 

112.  3 

17  39-  I 

III.  8 

10 

4     00 

15  21 

9 

116.  I 

16  14.  6 

115.  6 

17  07.  3 

115.  I 

17  59-9 

114.  6 

18  52.  4 

114.  I 

4    00 

3    50 

16  32 

6 

118.  4 

17  25-  7 

117.  9 

18  18.  5 

117.  4 

19  II.  5 

116.  9 

20  04.  2 

116.  4 

3    50 

40 

17  41 

7 

120.  7 

18  35-  I 

120.  2 

19  28.  4 

119,  8 

20  21.  6 

119- 3 

21  14.7 

118.  8 

40 

30 

18  49 

2 

123.0 

19  42.  9 

122.  6 

20  36.  6 

122.  I 

21  30.  2 

121.  6 

22  23.  6 

121.  2 

30 

20 

19  54-9 

125.4 

20  49.  0 

125.  0 

21  43.  0 

124.  5 

22  37.0 

124.  0 

23  30-  8 

123.6 

20 

10 

20  58.  7 

127.8 

21  53-2 

127.4 

22  47.  6 

126.  9 

23  41.8 

126.  5 

24  36.  0 

126.  0 

10 

3     00 

22  00.  4 

130-3 

22  55.  2 

129.9 

23  50-0 

129.4 

24  44-  7 

129.  0 

25  39-  3 

128.  5 

3    00 

2     50 

22  59.  8 

132.8 

23  55-  I 

132.4 

24  50-3 

131-9 

25  45-  3 

131- 5 

26  40.  4 

131.  0 

2    50 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East ; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  Bast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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169-5 

30 

20 

41  50.  8 

173-4 

42  50-  7 

173-3 

43  50-6 

173-2 

44  50.  5 

173- I 

45  50-3 

173-0 

20 

10 

41  57-7 

176.7 

42  57.6 

176.7 

43  57-6 

176.6 

44  57-5 

176.  6 

45  57-  7 

176.5 

10    ; 

0 

00 

42     0. 0 

180.  0 

43     o-o 

180.  0 

44    0.  0 

180.  0 

45     0.0 

180.  0 

46     0. 0 

180.  0 

0 

00    1 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  arc  reckoned  from  North  to  West. 

In  South  decUnation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  68°.     DECLINATION  SAME  NAME  AS  LATITUDE. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

8 

00 

0  34.6 

55-5 

I  27.9 

55- 0 

8     00 

7 

50 

0  47-9 

58.1 

I  40.9 

57-6 

2  33-  8 

57-1 

7     50 

40 

0  10.  9 

61.  I 

I  03-5 

60.6 

I  56.  I 

60.  2 

2  48.8 

59-7 

3  41.4 

59-2 

40 

30 

I  21.  I 

63.2 

2  13-4 

62.  7 

3  05- 8 

62.  2 

3  58.1 

61.7 

4  50-3 

61.3 

30 

20 

2  32.8 

65-3 

3  24.8 

64.8 

4  16.8 

64-3 

5  08.8 

63.8 

6  00.  7 

63-3 

20 

10 

3  45-7 

67.4 

4  37-3 

66.9 

S  28.9 

66.4 

6  20.  6 

65.8 

7  12.3 

65-3 

10 

7 

00 

4  59-5 

69-5 

5  51-0 

69.  0 

6  42.4 

68.5 

7  33-8 

67.9 

8  25.2 

67.4 

7     00 

6 

50 

6  14-4 

71.6 

7  05- 7 

71.0 

7  56.8 

70-5 

8  47-9 

69.9 

9  39-1 

69.4 

6    50 

40 

7  3°-3 

73-6 

8  21.3 

73-1 

9  12.3 

72.  6 

10  03.  2 

72.  0 

10  54.0 

71-5 

40 

30 

8  46.9 

75-7 

9  37-7 

75-1 

10  28.  4 

74.6 

II  19.  2 

74.0 

12  09.  8 

73-5 

30 

20 

10  04.  3 

77.8 

10  54.9 

77.2 

II  45-5 

76.7 

12  36.  0 

76.  I 

13  26.4 

75-6 

20 

10 

II  22.3 

79.8 

12   12.  7 

79-3 

13  03.  I 

78.7 

13  53-5 

78.1 

14  43-  7 

77.6 

10 

6 

00 

12  40.  7 

81.9 

13  31-0 

81.4 

14  21.3 

80.8 

IS  II- 5 

80.2 

16  01.  7 

79-7 

6     00 

5 

50 

13  59-7 

84.0 

14  49.  9 

83-4 

15  39-  9 

82.9 

16  30.  I 

82.3 

17  20.  0 

81.7 

5    50 

40 

IS  18.8 

86.1 

16  09.  0 

85-5 

16  59.  I 

8^.0 

17  49-  I 

84.4 

18  38.9 

83.8 

40 

30 

16  38.  I 

88.2 

17  28.4 

87.6 

18  18.  3 

87.0 

19  08.  2 

86.5 

19  58.0 

85-9 

30 

20 

17  56.6 

90-3 

18  47.  7 

89-7 

19  37-7 

89.  I 

20  27.  6 

88.6 

21   17.5 

88.0 

20 

10 

19  16.  9 

92.4 

20  07.  2 

91.8 

20  57.  2 

91.  2 

2 1  46.  9 

90.7 

22  36.9 

90.  I 

10 

5 

00 

20  36.  5 

94.6 

21  26.  6 

94.0 

22   16.  7 

93-4 

23  06.  6 

92.8 

23  56-4 

92.  2 

5     00 

4 

50 

21  55-6 

96.8 

22  45.8 

96.  2 

23  35-9 

95-6 

24  25.9 

95-0 

25  16.  0 

94.4 

4    50 

40 

23   14-3 

99.0 

24  04.  6 

98.4 

24  54-9 

97.8 

25  45-0 

97-2 

26  34.  9 

96.5 

40 

30 

24  32.  7 

lOI.  2 

25  23.  I 

100.  6 

26  13.4 

100.  0 

27  03. 6 

99-4 

27  53-7 

98.7 

30 

20 

25  50-  2 

103.4 

26  40.  8 

102.8 

27  3^-3 

102.  2 

28  21.  7 

loi.  6 

29  II.  9 

lOI.  0 

20 

10 

27  07.  2 

105-7 

27  58.0 

105.  I 

28  48.  8 

104.  5 

29  39-4 

103.9 

30  29.  7 

103-3 

10 

4 

00 

28  23.  I 

108.  0 

29  14.  2 

107.4 

30  05.  2 

106.8 

30  56.0 

106.  2 

31  46.  7 

105.  6 

4    00 

3 

50 

29  38.  2 

no.  4 

30  29.  7 

109.  8 

31  20.8 

109.  2 

32  II- 9 

108.6 

33  02.  7 

107-9 

3    50 

40 

30  52.  2 

112.  8 

31  43-8 

112.  2 

32  35-3 

III.  6 

33  26.7 

III.  0 

34  17- 9 

no.  4 

40 

30 

32  05.8 

115- 3 

32   56.8 

114.  7 

33  48.  6 

114.  I 

34  40.  2 

113  5 

35  31-7 

112.  8 

30 

20 

33  15-9 

117.  8 

34  08.  2 

117.  2 

35  00-4 

116.  6 

35  52-4 

116.  0 

36  44-  3 

115- 3 

20 

10 

34  25.4 

120.3 

35  18.  I 

119.  7 

36  10.7 

119.  I 

37  03.  I 

118.  6 

37  55-4 

117.  9 

10 

3 

00 

35  33-  r 

122.  9 

36  26.  2 

122.3 

37  19-2 

121.  7 

38  12.  I 

121.  2 

39  04-  8 

120.  5 

3    00 

2 

50 

36  38.  8 

i2<;.  6 

37  32.4 

125.0 

38  25.8 

124-5 

39  19-  I 

123.9 

40  12.  2 

123.2 

2    50 

40 

37  42.2 

128.3 

38  36.  3 

127.8 

39  30-  2 

127.  2 

40  24.  0 

126.  6 

41  17- 6 

126.  0 

40 

30 

38  43-  5 

131.  I 

39  38-  0 

130.6 

40  32.4 

130.0 

41  26.  7 

129.4 

42  20.  7 

128.8 

30 

20 

39  42.  I 

133-  9 

40  37-  I 

133-4 

41  32.0 

132.9 

42  26.  8 

132-3 

43  21.4 

131.  8 

20 

10 

40  37-  9 

136.9 

41  33-4 

136.4 

42  28.  9 

135-8 

43  24-  I 

135-3 

44  19-  2 

134.8 

10 

2 

00 

41  30-  7 

139.8 

42  26.  7 

139-4 

43  22.  7 

138.9 

44  18.  5 

138.4 

45  14-2 

137-8 

2    00 

1 

50 

42  20.  4 

142.9 

43   16.9 

142.  5 

44  13-3 

142.  0 

45  09-  8 

141-  5 

46  05.  9 

141.  0 

1     50 

40 

43  o6-  5 

146.  0 

44  03.  5 

145.6 

45  00.  5 

145.  I 

45  57-4 

144.  7 

46  54.  2 

144.2 

40 

30 

43  49-  I 

149.2 

44  46.  7 

148.8 

45  44-  I 

148.4 

46  41.  5 

147-9 

47  38.  7 

147-5 

30 

20 

44  27.9 

152.4 

45  25-9 

152.  I 

46  23.  8 

151- 7 

47  21.7 

151- 3 

48  19-  5 

150.9 

20 

10 

45  02.  7 

155-7 

46  01.  I 

155-4 

46  59.4 

155- 1 

47  57-8 

154-7 

48  56-0 

154-4 

10 

1 

00 

45  33-  2 

159- I 

46  32.  0 

158.8 

47  30-  8 

158.  5 

48  29.  6 

158.2 

49  28.  3 

157-9 

1     00 

0 

50 

45  59-4 

162.  5 

46  58.  7 

162.  2 

47  57-  7 

162.  0 

48  56.  8 

161.  7 

49  55-  8 

161.5 

0    50 

40 

46  21.  0 

165.9 

47  20.  4 

165-  7 

48  19.  9 

165.  5 

49  19-  3 

165.  3 

50  18.  7 

i6i;.  I 

40 

30 

46  38.  0 

169.4 

47  37-  7 

169.  2 

48  37-2 

169.  I 

49  37-  0 

168.9 

50  36-  7 

168.8 

30 

20 

46  50.  2 

172.9 

47  50-  0 

172.8 

48  49.  9 

172.7 

49  49-  8 

172.  6 

50  49.  6 

172-5 

20 

10 

46  57-  7 

176.5 

47  57-  5 

176.4 

48  57-4 

176.4 

49  57-4 

176.3 

50  57-4 

176- 3 

10 

0 

00 

47     o-o 

180.  0 

48     0. 0 

I  So.  0 

49     0.0 

180.  0 

50     0.  0 

180.  0 

51     0.0 

180.  0 

0  00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  f  romSouth  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West, 
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LATITUDE  58°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


20° 

21° 

22° 

23° 

24° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

8 

00 

2    21.  2 

54-5 

3  14-5 

54-1 

4  07.8 

53-6 

5  01.  I 

53-1 

5  54.3 

52.7 

8 

00 

7 

50 

3    26.8 

56.6 

4  19-7 

56.1 

5  12.7 

55-6 

6  05.5 

55-2 

6  58-5 

54-7 

7 

50 

40 

4  34- o 

58.7 

5  26.  6 

58.2 

6  19.  I 

57-7 

7  II.  6 

57-2 

8  04.  I 

56.7 

40 

30 

5  42.6 

60.7 

6  34.8 

60.  2 

7  27.0 

59-7 

8  19.  I 

59-3 

9  II- 3 

58.8 

30 

20 

6  52.6 

62.8 

7  44-5 

62.3 

836.3 

61.8 

9  28.  2 

61.3 

10  19.  9 

60.8 

20 

10 

8  03.9 

64.8 

8  55-6 

64-3 

9  47.0 

63-8 

10  38.  6 

63-3 

II  30.  0 

62.8 

10 

7 

00 

9  16.5 

66.9 

10  07.  8 

66.4 

10  59.0 

65.8 

II  50.  I 

65-3 

12  41.  2 

64.8 

7 

00 

6 

50 

10  30.  I 

68.9 

II  21.  I 

68.4 

12  12.  I 

67.8 

13  02.9 

67-3 

13  53-7 

66.8 

6 

50 

40 

II  44.  8 

70.9 

12  35-5 

70.4 

13  26.  2 

69-9 

14  16.  8 

69-3 

15  07.3 

68.8 

40 

30 

13  00.4 

72.9 

13  50-8 

72.4 

14  41.  2 

71.9 

15  31-7 

71-3 

16  21.  9 

70.7 

30 

20 

14  16.  8 

75- 0 

15  07.  I 

74-4 

15  57-2 

73-9 

16  47-  3 

73-3 

17  37-3 

72.7 

20 

10 

15  33-9 

77.0 

16  24.  0 

76-5 

17  14.0 

75-9 

18  03.  8 

75-3 

18  53-  7 

74-7 

10 

6 

00 

16  51.7 

79.1 

17  41.6 

78-5 

18  31.4 

77-9 

19  21.  I 

77-3 

20  10.  7 

76.7 

6 

00 

5 

50 

18  10.  0 

81.  I 

18  59-  7 

80.5 

19  49-  4 

79-9 

20  38.  9 

79-3 

21  28.  4 

78.7 

5 

50 

40 

19  28.  7 

83.2 

20  18.  4 

82.6 

21  07.  9 

82.0 

21  57-3 

81.4 

22  46.  6 

80.8 

40 

30 

20  47.  7 

85.3 

21  37-3 

84.7 

22  26.  8 

84.0 

23  16.  0 

83-4 

24  05.  2 

82.8 

30 

20 

22  07.  I 

87.4 

22  56.  6 

86.7 

23  46.0 

86.  I 

24  35-  2 

85-5 

25  24-3 

84.9 

20 

10 

23  26.  6 

89-5 

24  16. 1 

88.8 

25  05.4 

88.2 

25  54-  5 

87.6 

26  43.  6 

86.9 

10 

5 

00 

24  46.  I 

91.  6 

25  35-6 

91.  0 

26  24.  9 

90-3 

27  14-  I 

89.7 

28  03.  0 

89.  0 

5 

00 

4 

50 

26  05.  4 

93-7 

26  54.9 

93-1 

27  44.  2 

92-4 

28  33.4 

91.8 

29  22.  5 

91. 1 

4 

50 

40 

27  24.  7 

95-9 

28  14.3 

95-3 

29  03.  7 

94.6 

29  52-9 

94-0 

30  41.9 

93-3 

40 

30 

28  43.  6 

98.  I 

29  33-  2 

97-5 

30  22.  7 

96.8 

31  12.  I 

96.  2 

32  01.  2 

95-5 

30 

20 

30  01.9 

100.  4 

30  51-8 

99-7 

31  41-4 

99-  I 

32  30-9 

98.4 

33  20.  I 

97-7 

20 

10 

31  19.8 

X02.  7 

32  09.8 

102.  0 

32  59-7 

101.3 

33  49-  2 

100.  6 

34  38.  7 

100.  0 

10 

4 

00 

32  37-  I 

105.0 

33  27-3 

104- 3 

34  17-3 

103.6 

35  07-  2 

103.0 

35  56-  7 

102.3 

4 

00 

3 

50 

33  53-4 

107.3 

34  43-  8 

106.  7 

35  34-  2 

106.  0 

36  24.  2 

105.3 

37  13-9 

104.  6 

3 

50 

40 

35  08.  8 

109.7 

35  59-  5 

109.  I 

36  50-  I 

1 08.  4 

37  40.4 

107.7 

38  30-  4 

107.  0 

40 

30 

36  23.  I 

112.  2 

37  14-  I 

III.  s 

38  05.  0 

no.  9 

38  55-  5 

no.  2 

39  45-  9 

109-5 

30 

20 

37  35-9 

114.  7 

38  27.3 

114.  0 

39  18.6 

113- 4 

40  09.  6 

112.  7 

41  00.3 

112.  0 

20 

10 

38  47-4 

117- 3 

39  39-  2 

116.  6 

40  30.  7 

116.  0 

41  22. I 

115- 3 

42   13-3 

114.  6 

10 

3 

00 

39  57-2 

119.  9 

40  49.  4 

"9-3 

41  41-  5 

118.  6 

42  33-3 

117.9 

43  24-8 

117.  2 

3 

00 

2 

50 

41  05.  2 

122.  6 

41  57-9 

122.  0 

42  50-3 

121.  3 

43  42.  6 

120.  7 

44  34-  6 

120.  0 

2 

50 

40 

42  II.  0 

125.4 

43  04-  2 

124.8 

43  57-2 

124.  I 

44  50-0 

123-5 

45  42.  5 

122.8 

40 

30 

43  14-  7 

128.3 

44  08.4 

127.7 

45  01.8 

127.  0 

45  55-2 

126.  4 

46  48.  2 

125-7 

30 

20 

44  15-8 

131-2 

35  10.  0 

130.6 

46  04-  I 

130.0 

46  57-9 

129.3 

47   SI- 5 

128.  7 

20 

10 

45  14-2 

134.2 

46  09.  0 

133-6 

47  03-  7 

133-0 

47  58-0 

132.4 

48  52.2 

131-8 

10 

2 

00 

46  09.  7 

137-3 

47  OS-  I 

136-7 

48  00.  3 

136.  I 

48  55-3 

135-5 

49  50-  I 

134-9 

2 

00 

1 

50 

47  02.  0 

140.  5 

47  57-9 

139-9 

48  53-  7 

139-4 

49  49-  2 

138.8 

50  44-  7 

138-2 

1 

50 

40 

47  50-  8 

143-7 

48  47-  3 

143.2 

49  43-  7 

142.  7 

50  39-  9 

142.  I 

51  36-0 

141.  6 

40 

30 

48  36.  0 

147.  I 

49  33-  0 

146.  6 

50  30.  0 

146.  I 

51  26.  7 

145.6 

52  23.4 

145-  I 

30 

20 

49  17-  2 

150-5 

50  14.  8 

150.  I 

51  12.3 

149.6 

52  09.  7 

149.  I 

S3  06.  9 

148.7 

20 

10 

49  54-3 

154.0 

SO  52-  3 

153-6 

51  50-4 

153-2 

52  48.  2 

152.8 

53  46.  I 

152.3 

10 

1 

00 

50  26.  9 

157-6 

51  25.5 

157-2 

52  23.  9 

156.8 

53  22.4 

156-5 

54  20.  7 

156.  I 

1 

00 

0 

50 

50  55-  0 

161.  2 

51  53-9 

160.  9 

52  52-  7 

160.  6 

53  51-6 

160.3 

54  SO.  5 

159-9 

0 

50 

40 

51  18.  I 

164.9 

52  17- 5 

164.  6 

53  16.8 

164.4 

54  16.  I 

164.  I 

55  15-3 

163-8 

40 

30 

51  36- 4 

168.6 

52  35-9 

168.4 

53  35-  6 

168.2 

54  35-  I 

168.0 

55  34-  7 

167.8 

30 

20 

51  49-  5 

172.4 

52  49-  3 

172-3 

53  49-  I 

172.  I 

54  48.  9 

172.  0 

55  48.  7 

171.  9 

20 

10 

51  57-4 

176.  2 

52  57-2 

176.  I 

53  57-4 

176.  0 

54  57-  2 

176.  0 

55  57-2 

175-9 

10 

0 

00 

52     0.0 

180.  0 

53     0.0 

180.0 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  -when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  -when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sooth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 
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Hour 
Angle. 


h*  m. 


4 
3 


3 
1 


1 
0 


4    10 


00 
50 
40 
30 
20 
10 


3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


0     00 


15= 


Alt. 


o  58. 

2  05-3 

3  II- o 

4  15-0 

5  17-  I 

6  17.3 

7  15-4 

8  II.  4 

9  05-  I 
9  56-4 

10  45.  2 

11  31-5 

12  15.  I 

12  56.  o 

13  33-  9 

14  08.  8 

14  40.  8 

15  09-  5 
15  35-  I 

15  57-4 

16  16.  5 
16  32.  I 
16  44.  4 
16  53.  o 
16  58.  3 


Az. 


16= 


121.  o 

123.  2 

125-3 

127-5 
129.  7 

131-9 
134-  I 

136.  4 
138.6 
140.  9 
143.2 
145-6 
147.9 

150-3 
152-7 
155- I 
157-  5 
160.  o 
162.  4 

164.  9 
167.4 
169.9 
172.4 

175-0 
177-5 


17  0.0 


Alt. 


Az. 


O        /     :      O 


0  05.  o 

1  12.  O 

2  17-4 

3  20.9 

4  22.8 

5  22.5 

6  20.  2 

7  15-8 

8  09.  I 
00.  I 
48.7 

10  34-  5 

11  17.7 


9 
9 


180.  o 


11  58.  2 

12  35-8 

13  lo-  4 

13  42.  I 

14  10.  6 
14  36.  o 

14  58.  o 

15  16.9 

15  32-3 
15  44-  4 
53- o 

58-3 


15 
15 


17= 


121.  5 

123.6 

125-7 
127.9 

130.  I 

132.3 
134-5 

136.8 
139.0 

141-3 
143.6 

145-9 
148.  2 

150.  6 
152.9 

155-3 
157-7 
160.  2 
162.  6 

165.  I 

167-5 
170.  o 

172-5 
175-0 
177-  5 


16  o.  o  180.  o 


Alt. 


Az. 


0  18.  7 

1  23.7 

2  26.  9 

3  28.3 

4  27.7 

5  25-1 


6  20.  3 

7  13-  I 

8  03.8 

8  51.9 

9  37-4 

10  20.  3 

11  00.  4 

11  37-7 

12  12.  o 

12  43.  4 

13  II- 7 
13  36.  8 

13  58.  6 

14  17-3 
14  32-  6 
14  44.  6 

14  53-  I 
14  58.  3 


18= 


Alt. 


124.  I 
126.  2 
128.  4 
130.6 
132-7 
134-9 


137- 
139- 
141. 

143- 
146. 
148. 


150.9 
153-2 
155-6 
158.0 
160.  4 
162.8 


14 


165.  2 
167.7 
170.  I 
172.  6 

175- I 
177-5 


[80.  o 


Az. 


0  30. 

1  32- 

2  33- 

3  32- 

4  29. 


24-  7 
17- I 
07.4 
55-1 
40.3 
22.  9 


10  02.  6 

10  39.  6 

11  13.  6 

11  44-  7 

12  12.  7 

12  37-7 

12  59-3 

13  17-7 
13  32-  9 
13  44-  7 
13  53-2 
13  58-3 


19= 


Alt. 


126.  7 
128.8 
131.  o 
133-  I 
135-  3 


137-5 
139-7 
142.  o 
144.  2 
146.  5 
148.8 

151.  I 

153-4 
155-8 
158-2 
160.  6 
163.0 

165.4 
167.8 
170.  2 
172.  6 
175-  I 
177-5 


14  0.0 


o     / 


Az. 


180.  o 


0  38.8 

1  39-4 

2  38.  I 

3  34-7 

4  29.  I 

5  21.2 

6  II.  I 

6  58.4 

7  43-2 

8  25.4 


9 

9 

10  15 
ir  46, 

13 

38 


04.8 

41.  6 

2 


II 
II 


59 
18, 


II 

12 

12  33 
12  44- 

12  53 
12 


58 


o.  o 


129.  2 
131-4 
133-5 
135-7 

137-9 
140.  I 

142.3 

144-5 
146.  8 

149-  I 

151-4 

153-7 
156.  I 

158.  4 
160.8 


165-  5 
167.9 

170.3 
172-7 
175-2 
177.6 


180.  o 


Hour 
Angle. 


h.  m. 


4    10 

4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  risins:  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  arc  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East ; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


3  30 
20 
10 

3  00 
3  50 
40 
30 
20 
10 


2 
1 


00 
50 
40 
30 
20 
10 


1  00 
0  50 
40 
30 
20 
10 


0    00 


20= 


Alt. 


0  45-  I 

1  43-3 

2  39-5 


33- S 
25-3 
14.7 
01.  7 
46.  I 
28.0 


8  07.  o 

8  43-4 

9  16.8 
10  39.  2 
10  14.  8 

10  39.  2 

11  00.  5 
II   18.6 

II  33-4 
II  45.  I 

II  53-4 
II  58-3 


12     o.  o 


Az. 


131.  8 
134-0 
136.  I 

138-3 
140.4 

142.  6 

144.8 

147.  I 

149-4 

151-7 
154-0 

156-3 
158.6 
160.  9 
163-3 

165-7 
168.0 
170.4 
172.8 
175-2 
177.6 


180.  o 


21° 


Alt. 


0  48.5 

1  44.2 


37-9 
29.  2 

18.3 
04.9 
49.0 
30.4 


7  09.  2 

7  45-2 

8  18.4 

9  39-9 
9  15-8 
9  39-9 


10  01.  I 
10  19.  o 

10  33-  7 
10  45.  2 

10  53-  5 
10  58-  3 


II     0.0 


Az. 


134.3 
136.5 

138.  6 
140.  8 
143- o 
145.2 
147.4 
149.7 

151-9 
154-2 

156- 5 
158.8 

161.  I 

163.4 

165.8 
168.  I 

170.5 
172.9 

175-3 
177.6 


180.  o 


22= 


Alt. 


o        / 


48.9 


42.3 
33-2 
21.  9 
08.  I 
51-8 
32-9 


6  II.  4 

6  47.1 

7  19-9 

8  40.  7 
8  16.8 
8  40.7 


01.  7 

19- 3 
34.0 

45-3 
53-5 
58-3 


Az. 


136.9 

139.0 
141.  2 
143-3 
145-5 

147-7 
149.9 


152.2 

5 

154-4 

156-7 
159.0 

161.  3 
163.6 

5 
6 

7 
7 

7 

166.  o 

168.3 

170.  6 
172.9 

175-3 
177.6 


10    o.  o    180.  o 


23° 


Alt. 


0  46.  6 

1  37.2 

2  25.5 

3  II- 4 

3  54-7 

4  35-4 

5  13-5 
48.9 

21.  5 
41.  6 
17.8 
41.  6 

8  02.  2 

8  19-7 
8  34.  2 

8  45-5 
853-6 
8  58.4 


Az. 


139-4 
141-  5 
143-7 
145-9 
148.  I 

150-2 

152-5 
154-  7 
157-0 
159-2 
161-  5 
163.8 

166.  I 
168.4 
170.7 
173.0 

175-3 
177.6 


9     0.0    180.  o 


24° 


Alt. 


o  / 


0  41.  2 

1  29.  I 

2  14.  6 

2  57- S 

3  37-9 


15-7 
50.7 
23.0 

42.3 
x8.  8 

42.3 

02.8 
20.  2 
34-5 
45-7 
53-6 
58-4 


Az. 


141.9 
144.0 
146.  2 
148.4 
150-5 


152. 

154- 
157- 
159- 
161. 
164. 


166.  2 
168.5 
170.8 
173- I 
175-4 
177.7 


8    0.0 


180.  o 


Hour 
Angle. 


h.  m. 


30 
20 
10 

00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sontk  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
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• 
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Az. 

Alt. 

Az. 

Alt. 
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Alt. 

Az. 

• 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 
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0 

0       / 

0 

h.  m. 

6 

20 

0  00.  I 
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0  51-7 
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6    20 

6 

10 

0  25.6 

86.8 
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6    10 
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00 

o  oo.  o 

90.  0 

0  51-5 

89.5 
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89.0 

2  34-3 

88.5 

3  25-7 

87.9 

6    00 

5 

50 

I  17-3 

92.1 

2  08.8 

91.  6 

3  00.  I 

91.  I 

3  51-6 

90.  6 

4  42.9 

90.  0 
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40 

2  34-4 

94-3 

3  25-8 

93-8 

4  17-3 

93-2 

5  08.7 

92.7 

6  00.  2 

92.  2 

40 

30 

3  51-3 

96.4 

4  42.8 

95-9 

5  34-2 

95-4 

6  25.8 

94.9 

7  17-3 

94-3 

30 

20 

S  07-9 

98.6 

S  59- S 

98.  I 

6  51.  I 

97-6 

7  42.7 

97.1 

8  34-2 

96-5 

20 

10 

6  24.  0 

100.  7 

7  15-8 

100.2 

8  07.4 

99-7 

8  59-2 

99.2 

9  50-8 

98.7 

10 

5 

00 

7  39-6 

102.  9 

8  3^-5 

102.4 

9  23.3 

lOI.  9 

10  15.  I 

101.4 

II  06.  9 

100.  9 

5    00 

1 

50 

8  54.6 

105.  I 

9  46.  6 

104.  6 

10  38.  6 

104.  I 

II  30.6 

103.6 

12  22. 5 

103.  I 

4    50 

40 

10  08.  7 

107-3 

II  01.  0 

106.8 

II  53- I 

106.3 

12  45-3 

105.8 

13  37-4 

105-3 

40 

30 

II  22.  I 

109.5 

12  14.  4 

109.  0 

13  06.  8 

108.5 

13  59-2 

108.  0 

14  51-4 

107- 5 

30 

SO 

12  34-3 

III. 8 

13  27.0 

III. 3 

14  19.  6 

no.  8 

15  12.2 

no.  3 

16  04.  7 

109.  8 

20 

10 

13  45-4 

114.  0 

14  38.4 

113.  6 

15  31-2 

113. 1 

16  24.  I 

112.  6 

17  16.8 

112. 1 

10 

4 

00 

14  55-4 

116.  3 

15  48.6 

"S-9 

16  41.8 

iiS-4 

17  34-8 

114.  9 

18  27.8 

114.4 

4    00 

3 

50 

16  03.  9 

118.  6 

16  57-4 

118.  2 

17  50.8 

117.  7 

18  44. 2 

117.  2 

19  37-5 

116.  7 

3    50 

40 

17  II. 0 

121.  0 

18  04.  8 

120.  5 

18  58.  5 

120.  0 

19  52.1 

119.  6 

20  45-7 

119.  I 

40 

30 

18  16.3 

123-3 

19  10.4 

122.  9 

20  04.  6 

122.  4 

20  58.6 

122.  0 

21  52.4 

121.  5 

30 

20 

19  20.  0 

125-7 

20  14.  5 

125-3 

21  08.  9 

124.  8 

22  03. 2 

124.4 

22  57- S 

123.9 

20 

10 

20  21.  8 

128.  I 

21  16.  6 

127.7 

22  II. 3 

127-3 

23  06.  0 

126.8 

24  00.  6 

126.  4 

10 

3 

00 

21  21.  5 

130.6 

22   16.  6 

130.2 

23  II.  8 

129.8 

24  06.  8 

129.3 

25  01.  8 

128.9 

3    00 

2 

50 

22  18.  9 

^33-^ 

23  14-6 

132.7 

24  10.  0 

132-3 

25  05.6 

131.  8 

26  00.  9 

131- 4 

2    50 

40 

23  14.2 

135-6 

24  10.  2 

135-2 

25  06.  I 

134.8 

26  01.  9 

134-4 

26  57.6 

134-0 

40 

30 

24  07.  0 

138.2 

25  03.3 

137-8 

25  59-  7 

137-4 

26  55.9 

137-0 

27  51-9 

136.6 

30 

20 

24  57-3 

140.  8 

25  53-9 

140.4 

26  so.  5 

140.  0 

27  47.2 

139-7 

28  43-  7 

139-3 

20 

10 

25  44-7 

143-4 

26  41.8 

143-0 

27  38-9 

142.7 

28  35-9 

142.4 

29  32-8 

142.  0 

10 

3 

00 

26  29.  4 

146.  0 

27  26.  9 

145-7 

28  24.3 

145-4 

29  21.  6 

145-  I 

30  18.9 

144.  7 

2    00 

1 

50 

27  II. 0 

148.7 

28  08.  8 

148.4 

29  06.  6 

148.  I 

30  04.  2 

147.8 

31  02.0 

147-5 

1    50 

40 

27  49.  6 

151- 5 

28  47.7 

151. 2 

29  45.8 

150.9 

30  43-  8 

150.6 

31  41-9 

150-3 

40 

30 

28  24.8 

154-2 

29  23.2 

154.0 

30  21.  8 

153-7 

31  20.  I 

153-4 

32  18.  5 

153- I 

30 

20 

28  56.  7 

157-0 

29  55-5 

156.8 

30  54-  2 

156.  s 

31  52-9 
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32  51-6 

156.  0 

20 

10 

29  25.  I 

159.8 

30  24.  2 

159.6 
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32  22.2 

159-2 

33  21.2 
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10 

1 

00 
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30  49-  3 

162.  5 

31  48.  5 
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32  47-8 

162.  I 

33  47-0 

161.  9 

1     00 

0 

50 

30  II.  2 
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31   10.  8 
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164.9 

0    50 
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30  28.  7 
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168.  I 

33  27-7 
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34  27.4 

167.9 

40 

30 

30  42.4 
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31  42.1 
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33  41-7 

171.  0 

34  41-6 
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20 

30  52-1 
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180.  0 

32     0.0 

180.  0 

33     0.0 

180.  0 

34     0.0 

180.  0 

35     0.0 

180.  0 

0    00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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94-5 

12  51-  I 

93-9 

20 

10 

10  42.  3 

98.2 

II  33-9 

97-7 

12  25.3 

97-1 

13  16.7 

96.6 

14  08.  0 

96.  I 

10 

5 

00 

II  58.6 

100.  4 

12  50.  2 

99-9 

13  41.8 

99-3 

14  33-  3 

98.8 

15  24-  7 

98.3 

5 

00 

4 

50 

13  14.  2 

102.  6 

14  06.  0 

102.  I 

14  57-  6 

loi.  5 

15  49-  4 

lOI.  0 

16  41.  0 

100.  5 

4 

50 

40 

14  29.  4 

104.  8 

15  21.3 

104.3 

16  13.  I 

103-7 

17  04-  9 

103.2 

17  56.  7 

102.  7 

40 

30 

15  43-  6 

107.  0 

16  35-8 

106.5 

17  27.7 

106.  0 

18  19.  7 

105.4 

19  II.  6 

104.9 

30 

20 

16  57.  I 

109.3 

17  49-  5 

108.8 

18  41.  7 

108.3 

19  33-  8 

107.7 

20  25.  8 

107.  2 

20 

10 

18  09.  4 

III.  6 

19  02.  0 

III.  I 

19  54-  4 

no.  6 

20  46.  9 

no.  0 

21  39.2 

109.5 

10 

4 

00 

19  20.  7 

113-9 

20  13.  5 

113- 4 

21  06.  3 

112.  9 

21  58-9 

112.  4 

22  51.4 

III.  8 

4 

00 

3 

50 

20  30.  6 

116.  2 

21  23.8 

115- 7 

22   16.8 

115.  2 

23  09.  8 

114-  7 

24  02.  5 

114.  2 

3 

50 

40 

21  39-3 

118.  6 

22  32.  7 

118.  I 

23  26.  0 

117.  6 

24  19.  2 

117.  I 

25  12.3 

116.  6 

40 

30 

22  46.  2 

121.  0 

23  40.0 

120.  5 

24  33-  6 

120.  0 

25  27.  2 

119- 5 

26  20.  6 

119.  0 

30 

20 

23  51-  7 

123-5 

24  45-  8 

123.0 

25  39-  7 

122.  5 

26  33.  6 

122.  0 

27  27.3 

121.  5 

20 

10 

24  55-  2 

126.  0 

25  49-  6 

125- 5 

26  43.  9 

125.0 

27  38.2 

124.5 

28  32.3    124.0 

1 

10 

3 

00 

25  56-  7 

128.4 

26  51.  6 

128.0 

27  46.3 

127-5 

28  40.  9 

127.  I 

1 
29  35.4    126.  6 

3 

00 

3 

50 

26  56.  I 

131.  0 

27  51-3 

130.6 

28  46.  5 

130.  I 

29  41-5 

129.7 

30  36.  4 

129.  2 

2 

50 

40 

27  53-3 

^33- (> 

28  48.  9 

133-2 

29  44-  4 

132-7 

30  39-  8 

132-3 

31  35-2 

131.  8 

40 

30 

28  48.  0 

136.2 

29  54-  I 

135-8 

30  39-  9 

135-4 

31  35-7 

135-0 

32  31-5 

134-5 

30 

20 

29  40.  2 

138.9 

30  36.  5 

138.5 

31  32-  9 

138.  I 

32  29.  I 

137-7 

33  25-3 

137-3 

20 

10 

30  29.  6 

141.  6 

31  26.4 

141.  2 

32  23.  I 

140.  8 

33  19-7 

140.5 

34  16.3 

140.  I 

10 

2 

00 

31  16.  2 

144.4 

32  13-3 

144.0 

33  10-4 

143.6 

34  07-4 

143.3 

35  04.3    142.9 

2 

00 

1 

50 

31  59-6 

147.2 

32  57-2 

146.8 

33  54-  7 

146.  5 

34  52-2 

146.  I 

35  49-5    145-8 

1 

50 

40 

32  39-  9 

150.0 

33  37-8 

149.7 

34  35-  7 

149.4 

35  33-5 

149.0 

26  31.3 

148.7 

40 

30 

33  16.8 

152.9 

34  15-  I 

152-6 

35  13- 3 

152.3 

36  II.  5 

152.0 

37  09.  7 

151-7 

30 

20 

33  50-3 

155-8 

34  49-  0 

155-  5 

35  47-  5 

155-3 

36  46.  0 

155-0 

37  44-6 

154-7 

20 

10 

34  20.  2 

158-7 

35  19-  I 

158-5 

36  17-9 

158.  3 

37  16.8 

158.0 

38  15-  6 

157.8 

10 

1 

00 

34  46-  2 

161.  7 

35  45-  5 

161.  5 

36  44.6 

161.  3 

37  43-8 

161.  I 

38  42.  9    160.  9 

1 

00 

0 

50 

35  08.  6 

164.  7 

36  08.  I 

164.5 

37  07- 4 

164.4 

38  06.  9 

164.  2 

39  06.  2 

164.  0 

0 

50 

40 

35  27- 0 

167.7 

36  26.  6 

167.6 

37  26.2 

167-5 

38  25.8 

167-3 

39  25.  5 

167.  2 

40 

30 

35  41-4 

170.  8 

36  41.2 

170.7 

37  41-0 

170.  6 

38  40.  7 

170.4 

39  40.  5 

170.3 

30 

20 

35  51-  7 

173-8 

36  51-6 

173-8 

37  51-  5 

173-7 

38  51-4 

173-6 

39  51-3 

173.6 

20 

10 

35  57-9 

176.9 

36  57-  9 

176.9 

37  57-9 

176.8 

38  57-9 

176.8 

39  57-8 

176.8 

10 

0 

00 

36    0.0 

180.  0 

37     o-o 

180.  0 

38    0.0 

180.  0 

39     o-o 

180.  0 

40    0. 0 

180.  0 

0 

00 

In 

>ortf 

1  declination, 

when  th 

e  star  is  risin 

eor  Eas 

t  of  the  merit 

iian,  the 

tabulated  a; 

dm  uths 

are  reckonec 

from  Nc 

rth 

to  East; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  dechnation,  when  the  star  is  risin?  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

7     30 

0  02.  7 

64.  I 

0  55-5 

63-7 

7    30 

30 

0  20.  4 

66.8 

I   12.  9 

66.3 

2  05.4 

65-8 

20 

10 

0  39-7 

69-5 

I  31-9 

68.9 

2  24.  I 

68.4 

3   16.3 

67-9 

10 

7    00 

I  oo.  4 

72.  I 

I  52-5 

71.6 

2  44-5 

71.  I 

3  36.5 

70.  6 

4  28.5 

70.1 

7    00 

6    50 

2     14.4 

74.  2 

3  06.  I 

73-7 

3  58-0 

73-2 

4  49-8 

72.7 

5  41-6 

72.  2 

6    50 

40 

3  29-  0 

76-3 

4  20.7 

75-8 

5  12.4 

75-3 

6  04.  0 

74-8 

6  55-6 

74-3 

40 

30 

4  44-  4 

78.4 

5  35-9 

77-9 

6  27.5 

77-4 

7  18.9 

76.9 

8  10.3 

76.4 

30 

20 

6  00.  4 

80.6 

6  51.8 

80.  I 

7  43-1 

79-5 

8  34-4 

79.0 

9  25.7 

78.5 

20 

10 

7  16.9 

82.7 

8  08.  I 

82.  2 

8  59-4 

81.6 

9  50-6 

81.  I 

10  41.  7 

80.6 

10 

6    00 

833-6 

84.8 

9  24.8 

84-3 

10  15.9 

83-8 

II  07.  I 

83-2 

II  58.  I 

82.7 

6    00 

5    50 

9  50-7 

86.9 

10  41.  9 

86.4 

II  32.9 

85- 9 

12  23.9 

85-3 

13  14-9 

84.8 

5    50 

40 

II  07.9 

89.  I 

II  59.0 

88.5 

12  50.  0 

88.0 

13  41.0 

87-5 

14  32.  0 

86.9 

40 

30 

12  25.  I 

91.  2 

13  16.2 

90.7 

14  07.  2 

90.  I 

14  58.  2 

89.6 

15  49-  I 

89.0 

30 

20 

13  42.  9 

93-4 

14  33-  4 

92.9 

15  24-  5 

92-3 

16  15-  5 

91.7 

17  06.  4 

91.  2 

20 

10 

14  59-3 

95-5 

15  50-  5 

95- 0 

16  41.  6 

94-4 

17  32.7 

93-9 

18  23.  6 

93-3 

10 

5    00 

16  16.  I 

97-7 

17  07.4 

97.2 

17  58.  5 

96.6 

18  49.  6 

96.  I 

19  40.  6 

95-5 

5    50 

4    50 

17  32-4 

99.9 

18  23.8 

99.4 

19  15.  I 

98.8 

20  06.  2 

98-3 

20  57-3 

97-7 

4    50 

40 

18  48.  3 

102.  2 

19  39.8 

loi.  6 

20  31.  2 

lOI.  I 

21  22.  5 

100.  5 

22  13.  7 

99-9 

40 

30 

20  03. 4 

104.4 

20  55.  2 

103.8 

21  46.  6 

^°3-3 

22  38.  I 

102.  7 

23  29.  5 

102.  2 

30 

20 

21   17.9 

106.  7 

22  09.  8 

106.  I 

23  01.  5 

105.6 

23  63.  2 

105.0 

24  44-  7 

104.  5 

20 

10 

22  31.3 

109.  0 

23  23-  5 

108.  4 

24  15-5 

107.9 

25  07.3 

107.3 

25   59-0 

106.8 

10 

4    00 

23  43-  9 

III. 3 

24  36.  3 

no.  8 

25  28.5 

no.  2 

26  20.  6 

109.7 

27   12.5 

109.  I 

4    00 

3    50 

24  55-  3 

113- 7 

25  47-  9 

113.  2 

26  40.  4 

112.  6 

27  32.8 

112.  I 

28  24.  9 

III.  5 

3    50 

40 

26  05.  4 

116.  I 

26  58.  3 

115.  6 

27  51- I 

115.  0 

28  43-  7 

114-  5 

29  36.  3 

113- 9 

40 

30 

27  14.0 

118.  5 

28  07.3 

118.  0 

29  00.  4 

117- 5 

29  53-3 

116.  9 

30  46.  I 

116.  4 

30 

20 

28  21.  I 

121.  0 

29  14-  7 

120.  5 

30  08.  I 

120.  0 

31  01.4 

"9-4 

31  54-6 

118.  9 

30 

10 

29  26.3 

123-5 

30  20.  4 

123.  0 

31   14.2 

122.  5 

32  07.  9 

122.  0 

33  01.4 

121.  4 

10 

3    00 

30  29.  9 

126.  I 

31  24.3 

125.  6 

32   18.5 

125.  I 

33  12.5 

124.  6 

34  06.  5 

124.  0 

3    00 

2    50 

31  31-4 

128.  7 

32  26.  0 

128.  2 

33  20.  5 

127.7 

34  15-  I 

127.  2 

35  09- 3 

126.  7 

2    50 

40 

32  30-4 

131-4 

33  25.6 

130.9 

34  20.  6 

130.4 

35  15-5 

129.9 

36  10.  2 

129.4 

40 

30 

33  27-2 

134-  I 

34  22.  7 

133-6 

35  18.2 

^33-^ 

36  13-5 

132-7 

37  08.  7 

132.2 

30 

20 

34  21.4 

136.8 

35  17-4 

136.  4 

36  13-3 

135-9 

37  09.  I 

135-  5 

38  04.  7 

135-0 

20 

10 

35  12.8 

139.6 

36  09.  2 

139-2 

37  05-  5 

138.8 

38  01.  8 

138.4 

38  57-8 

137-9 

10 

2    00 

36  01.3 

142.5 

36  58-  2 

142.  I 

37  55- 0 

141.  7 

38  51-7 

141-3 

39  48.  2 

140.  8 

2    00 

1     50 

36  46.  7 

143-4 

37  44-  2 

145.0 

38  41-3 

144.7 

39  38.  4 

144-3 

40  35-  4 

143-8 

1    50 

40 

37  29.  I 

148.4 

38  26.  7 

148.0 

39  24-  3 

147-7 

40  21.  8 

147-3 

41  19-3 

146.9 

40 

30 

38  07.  7 

151- 4 

39  05-  9 

151. 0 

40  03.  9 

150.7 

41  01.  9 

150.4 

41  59- 7 

150.  0 

30 

20 

38  43-  0 

154-4 

39  41-  5 

154-  I 

40  39.  9 

153-8 

41  38.  2 

153-  5 

42  36-  5 

153.2 

20 

10 

39  14-  5 

157-5 

40  13-3 

157-2 

41   12.  0 

157.0 

42  10.  7 

156-7 

43  09-  2 

156.4 

10 

1    00 

39  42.  I 

160.  7 

40  41.  2 

160.  4 

41  40.  2 

160.  2 

42  39-  2 

159-9 

43  38.2 

159-7 

1    00 

0    50 

40  05.  6 

163.8 

41  05.  0 

163.  6 

42  04.3 

163.4 

43  03.  6 

163.2 

44  02.9 

163.  0 

0    50 

40 

40  25.  I 

167.  0 

41  24.  6 

166.  9 

42  24.  2 

166.  7 

43  23.  7 

166.  5 

44  23.  3 

166.  4 

40 

30 

40  40.  3 

170.  2 

41  40.  I 

170.  I 

42  39-  7 

170.  0 

43  39-  7 

169.9 

44  39-  2 

169.7 

30 

20 

40  51.2 

173-  5 

41  51.  I 

173-4 

42  51-0 

173-3 

43  50-9 

173-  2 

44  50-8 

173-2 

20 

10 

40  57.  8 

176.7 

41  57-8 

176.7 

42  57-  7 

176.6 

43  57-8 

176.6 

44  57-  7 

176.6 

10 

0    00 

41     0. 0 

180.  0 

42     0. 0 

180.  0 

43     0-0 

180.  0 

44     0.  0 

180.  0 

45     0.0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  risinc  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  ol  the  meritUan,  the  tabulated  azimuths  are  reckoned  iroin  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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15° 

16° 

17° 

18= 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

S 

00 

0  14.9 

55-9 

I  08.6 

55-5 

2  02.  3 

55- 0 

8     00 

7 

50 

0  26.  4 

58.5 

I  19-  7 

58.1 

2  12.8 

57-6 

3  06.4 

57-  I 

7     50 

40 

o  39-9 

61. 1 

I  32.9 

60.6 

2  26.  0 

60.  2 

3  19- I 

59-7 

4  12.  I 

59-2 

40 

30 

I  49.7 

63.2 

2  41.  0 

62.7 

3  33-7 

62.3 

4  26.4 

61.8 

5  19.  I 

61.3 

30 

ZO 

2  57.8 

65-3 

3  50-3 

64.9 

4  42.7 

64.4 

5  35-2 

63-9 

6  27.  6 

63-4 

20 

10 

4  08.7 

67-5 

5  00.  8 

67.  0 

5  53-0 

66.5 

6  45-  I 

66.0 

7  37-2 

65-5 

10 

7 

00 

5  20.5 

69.6 

6  12.  4 

69.  I 

7  04.4 

68.6 

7  56-3 

68.  I 

8  48.2 

67.6 

7     00 

6 

50 

6  33-4 

71.7 

7  25-  I 

71.  I 

8  16.8 

70.  6 

9  08.  4 

70.  I 

10  00.  I 

69.6 

6    50 

40 

7  47-2 

73-8 

8  38.1 

73-2 

9  30-1 

72.7 

10  21.  6 

72.  2 

II  13-0 

71.7 

40 

30 

9  or- 7 

75-9 

9  53-  I 

75-3 

10  44-3 

74-8 

II  35-4 

74-3 

12  26.  7 

73-7 

30 

20 

10  16.  9 

78.  0 

II  03-  5 

77-4 

II  59.2 

76.9 

12  50.3 

76.4 

13  41.2 

75-8 

20 

10 

II  32.8 

80.  I 

12  23.  8 

79-5 

13  14.8 

79-0 

14  05.  6     78.  4 

14  56.  4 

77-9 

10 

6 

00 

12  49.  I 

82.2 

13  39-  9 

81.6 

14  30-  8 

81.  I 

15  21.5 

80.5 

16  12.  2 

80.0 

6    00 

5 

50 

14  05.  8 

84-3 

14  56.  6 

83-7 

15  47-  3 

83-2 

16  38.  0 

82.6 

17  28.  6 

82.0 

5     50 

40 

15  22.  7 

86.4 

16  13-  5 

85.8 

17  04.  2 

85-3 

17  54-8 

84-7 

18  45-  2 

84.1 

40 

30 

16  39.  9 

88.5 

17  30-  7 

87.9 

18  21.  2 

87.4 

19  II.  8 

86.8 

20  02.  2 

86.2 

30 

20 

17  57-  I 

90.  6 

18  47.  8 

90.  I 

19  38.  4 

89-5 

20  29.  0 

88.9 

21   19.4 

88.3 

20 

10 

19  14.  6 

92.  8 

20  05.  I 

92.  2 

20  55-  7 

91.  6 

21  46.  2 

91.  0 

22  36.  6 

90.4 

10 

5 

00 

20  31.5 

95- 0 

21  22.  2 

94.4 

22  12.  9 

93-8 

23  03.  5 

93-2 

23  53-9 

92.  6 

5     00 

4 

50 

21  48.3 

97.2 

22  39.  I 

96.6 

23  29.  8 

96.  0 

24  20.  4 

95-4 

25  10.9 

94-8 

4    50 

40 

23  04- 7 

99.4 

23  55-7 

98.8 

24  46.  5 

98.  2 

25  37-3 

97-6 

26  27.  8 

97.0 

40 

^2 

24  20.  8 

loi.  6 

25  II.  8 

lOI.  0 

26  02.  8 

100.  4 

26  53.  6 

99-8 

27  44-  2 

99-2 

30 

20 

25  36-  0 

103.9 

26  27.3 

103-3 

27  18.4 

102.  7 

28  09.  4 

102.  I 

29  00.  2 

loi.  5 

20 

10 

26  50.  7 

106.  2 

27  41.9 

105.  6 

28  33.4  1105.  0 

29  24-  5 

104.4 

30  15-6 

103.8 

10 

4 

00 

28  04.  3 

108.6 

28  56.  0 

108.  0 

29  47-  6 

107.4 

30  39-  0 

106.8 

31  30- 2 

106.  2 

4    00 

3 

50 

29  17.  I 

no.  9 

30  09.  I 

no.  4 

31  00.  8 

109.  8 

31  52- 5 

109.  2 

32  43-  9 

108.6 

3     50 

40 

30  28.  6 

113- 3 

31  20.  8 

112.  8 

32   12.  9 

112.  2 

33  04-  9 

III.  6 

33  56.  7 

III.  0 

40 

30 

31  38.9 

115.  8 

32  31-  5 

115- 3 

33  23-  8 

114.  7 

34  16.  I 

114.  I 

35  08.  2 

113- 5 

30 

20 

32  47-  7 

118.  3 

33  40.  5 

117.8 

34  33-  3 

117.  2 

35  25-9 

116.  6 

36  18.  3 

116.  0 

20 

10 

33  54-9 

120.  9 

34  48.  I 

120.  3 

35  41-4 

119.  8 

36  34-  3 

119.  2 

37  27.0 

118.  6 

10 

3 

00 

35  00-3 

123-5 

35  53-9 

123.0 

36  47-  3 

122.  4 

37  40.  7 

121.  8 

38  34-  0 

121.  2 

3     00 

2 

50 

36  03.  7 

126.  2 

36  57-  7 

125.  6 

37  51-6 

125.  I 

38  45-  3 

124.  5 

39  39-  0 

123-  9 

2    50 

40 

37  04.  8 

128.  9 

37  59-4 

128.4 

38  53-  7 

127.8 

39  48.  0 

127-3 

40  42.  0 

126.  7 

40 

30 

38  03.  8 

131-  7 

38  59-  0 

131.  2 

39  53-  6 

130-7 

40  48.  2 

130.  I 

41  42.  7 

129-5 

30 

20 

39  00.  2 

134-5 

39  55-6 

134.  0 

40  50.  9 

133-5 

41  46.  0 

133-0 

42  41.  2 

132.5 

20 

10 

39  53-  9 

137-4 

40  49.  8 

136.9 

41  45-  8 

136-5 

42  41.  2 

136.0 

43  36-  7 

135-5 

10 

2 

00 

40  44.  6 

149.4 

41  41.  0 

139-9 

42  37-  3 

139-5 

43  33-  4 

139-0 

44  29.  4 

138.  5 

2    00 

1 

50 

41  32- 4 

143-4 

42  29.  2 

143.  0 

43  25-  8 

142.  6 

44  22.  5 

142.  I 

45  19-  I 

141.  6 

1    50 

40 

42   16.  6 

146.5 

43  13-9 

146.  I 

44  II.  I 

145-7 

45  08.  3 

145-3 

46  05.3 

144.8 

40 

30 

42  57-6 

149.7 

43  55-  2 

149-3 

44  53- 0 

148.9 

45  50-  5 

148.5 

46  48.  I 

148.  I 

30 

20 

43  34-  7 

152-9 

44  32-  8 

152-5 

45  30-  9 

152.2 

46  29.  0 

151-8 

47  26.  9 

151- 4 

20 

10 

44  07.  9 

156.  I 

45  06.  5 

155-8 

46  05.  I 

155-5 

47  03.  4 

155-2 

48  01.  8 

154.8 

10 

1 

00 

44  37-  I    159-4 

45  36.  0 

159.  2 

46  35-  0 

158.9 

47  33-  8 

158.6 

48  32.  6 

158.3 

1     00 

0 

50 

45  02.  I    162.  8 

46  01.  5 

162.  5 

47  00.5 

162.3 

47  59-  7 

162.  I 

48  5S.  9 

161.  8 

0    50 

40 

45  22.  8 

166.  2 

46  22.  2 

166.  0 

47  21.7 

165.  8 

48  21.  2 

165.  6 

49  20.  6 

165.4 

40 

30 

45  39-  0 

169.  6 

46  38.  8 

169.  5 

47  38-  5 

169.3 

48  38.  0 

169.  2 

49  37-  8 

169.  0 

30 

20 

45  50-  7 

173-  I 

46  50.  5 

17.S-  0 

47  50-4 

172.9 

48  50.  2 

172.8 

49  50.  I 

172.7 

20 

10 

45  57-  7 

176.5 

46  57.  7 

176.5 

47  57-  5 

176.4 

48  57-  5 

176.4 

49  57-  5 

176.3 

10 

0 

00 

46     0.  0 

I  So.  0 

47     0.  0 

180.  0 

48     0.  0 

180.  0 

49    0. 0 

180.  0 

50     0.  0 

180.  0 

0    00 

In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  Xorth  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

■fn  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  69°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


20° 

21° 

22° 

23° 

24° 

Hour 
Angle, 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

8    00 

2    56.  0 

54-6 

3  49-7 

54-  I 

4  43-4 

53-7 

5  37-1 

53-2 

6  30.7 

52.8 

8 

00 

7    50 

3  59-7 

56-  7 

4  5  V  2 

56.  2 

5  46.4 

55-7 

6  39-7 

55-3 

7  32-9 

54.8 

t 

50 

40 

5  05-1 

58.8 

5  58-1 

58-3 

6  51.  I 

57-8 

7  44-  6 

57-4 

8  36.9 

56- 9 

40 

30 

6  II.  8 

60.8 

7  04.6 

60.  3 

7  57-2 

59-8 

8  49.8 

59-4 

9  42.4 

58.9 

30 

20 

7  20.  0 

62.  9 

8  12.3 

62.  4 

9  04.  6 

61.  9 

9  57-0 

61.  4 

10  49.  2 

60.  9 

20 

10 

8  29.3 

65.  0 

9  21-5 

64-  5 

10  13-  5 

63-9 

II  05.4 

63-5 

II  57-4 

62.  9 

10 

7     00 

9  40.  0 

67.  0 

10  31.8 

66.5 

II  23.  5 

66.0 

12   15.  I 

65-5 

13  06.  7 

65.  0 

7 

00 

6    50 

10  51.6 

69.  0 

II  43.  2 

68.5 

12  34.  6 

68.0 

13  26.  0 

67-5 

14  17-3 

67.  0 

6 

50 

40 

12  04.  2 

71.  I 

12  55-  5 

70.  6 

13  46.  7 

70.1 

14  37-8 

6q.  6 

15  28.9 

69.  0 

40 

30 

13  17-  7 

73-2 

14  08.  9 

72-7 

14  59-  8 

72.  I 

15  50.  7 

71.6 

16  41.  6 

71.0 

30 

20 

14  32.  2 

75-3 

15  23.  0 

74-7 

16  13-  7 

74-2 

17  04-  3 

73-6 

17  54-8 

73-0 

20 

10 

15  47-  2 

77-3 

16  37-  9 

76.8 

17  28.  5 

76.  2 

18  18.  9 

75-6 

19  09-  3 

75-1 

10 

6    00 

17  02.  9 

79-4 

17  53-4 

78.8 

18  43-  8 

78-3 

19  34-  I 

77-7 

20  24.  3 

77.1 

6 

00 

5    50 

18  19.  I 

81.  5 

19  09.  4 

80.9 

19  59-  6 

80.3 

20  49.  8 

79-7 

21  39-9 

79.  I 

5 

50 

40 

19  35-  6 

83.6 

20  25.  9 

83.0 

21  16.  I 

82.4 

22  06.  I 

81.8 

22  56.  0 

81.2 

40 

30 

20  52.  4 

8S-7 

21  42.  7 

85-1 

22  32.  8 

84-5 

23  22.  7 

83-9 

24  12.  5 

83- 3 

30 

20 

22  09.  7 

87.8 

22  59.8 

87.  2 

23  49.  8 

86.6 

24  39.  6 

86.0 

25  29-4 

85-4 

20 

10 

23  26.  8 

89.9 

24  17.2 

89-3 

25  07.  0 

88.7 

25  56-  8 

88.  I 

26  46.  6 

87- 5 

10 

5     00 

24  44.  I 

92.  0 

25  34-3 

91.4 

26  24.  3 

90.8 

27  14.  I 

90.  2 

28  03.  7 

89.6 

5 

00 

4    50 

26  01.  2 

94.  2 

26  51-  5 

93-6 

27  41.4 

93- 0 

28  31.2 

92.4 

29  20.  9 

91.8 

4 

50 

40 

27  18.  2 

96.  4 

28  08.  5 

95-8 

28  58-  5 

95-2 

29  48.  4 

94-5 

30  38-  I 

93-9 

40 

30 

28  34-  7 

98.6 

29  25.  2 

98.0 

30  15-  2 

97-4 

31  05-3 

96.7 

31  55-  I 

96.  I 

30 

20 

29  5°-  8 

100.  9 

30  41.  4 

100.3 

31  31-7 

99-7 

32  21.  8 

99.0 

33  II- 7 

98-3 

20 

10 

31  06.3 

103.  2 

31  57-2 

102.  6 

32  47-  7 

102.  0 

33  37-  8 

lOI.  3 

34  27.9 

100.  6 

10 

4    00 

32  21.3 

105.6 

33  12.  I 

104.9 

34  02.  8 

104.3 

34  53-  4 

103.6 

35  43-6 

103.0 

4 

00 

3    50 

33  35-  2 

108.  0 

34  26.  4 

107-3 

35  17-2 

106.  7 

36  08.  0 

106.  0 

36  58.  5 

105-3 

3 

50 

40 

34  48.  2 

no.  4 

35  39-  5 

109.7 

36  30.  7 

109.  I 

37  21.7 

108.  4 

38  12.4 

107.8 

40 

30 

36  00.  0 

112.  9 

36  51-8 

112.  2 

37  43-  2 

III.  6 

38  34-  5 

no.  9 

39  25-  6 

no.  3 

30 

20 

37   10.  5 

115- 4 

38  02.  5 

114.  8 

38  54-4 

114.  I 

39  46-  0 

113- 5 

40  37-  4 

112.  8 

20 

10 

38  19.6 

118.  0 

39  12.  I 

117.  4 

40  04.  2 

116.  7 

40  56.  2 

116.  I 

41  48.  0 

115-4 

10 

3     00 

39  26.  9 

120.  6 

40  19.  7 

120.  0 

41  12.4 

119.  4 

42  04.  8 

118.  7 

42  57- 0 

118.  I 

3 

00 

2    50 

40  32.  5 

123-3 

41  25.  7 

122.  7 

42   18.  7 

122.  I 

43  II- 6 

121.  5 

44  04.  2 

120.8 

2 

50 

40 

41  36.  0 

126.  I 

42  29.  7 

125-5 

43  23.  2 

124.9 

44  16-  5 

124-3 

45  09.6 

123.6 

40 

30 

42  37.  2 

129.  0 

43  31-4 

128.4 

44  25.  4 

127.8 

45  19-  2 

127.  2 

46  12.  9 

126.5 

30 

20 

43  36-  0 

131-9 

44  30-6 

131-3 

45  25-  2 

130.8 

46  19-  5 

130.  I 

47   13-7 

129.5 

20 

10 

44  32-1 

134-9 

45  27.4 

134-3 

46  22.  3 

133-8 

47  17-3 

133-2 

48   II.  9 

132.6 

10 

2    00 

45  25.3 

138.0 

46  21.  I 

137-4 

47  16-  7 

136.9 

48  12.  I 

136-3 

49  07.  4 

135-7 

2 

00 

1    50 

46  15.  4 

141.  I 

47  II-  7 

140.  6 

48  07.  9 

140.  I 

49  03.  9 

139.6 

49  59-  7 

139.0 

1 

50 

40 

47  02.  2 

144.4 

47  59- 0 

143- 9 

48  55-  7 

143-4 

49  52-  3 

142.9 

50  48.  8 

142.4 

40 

30 

47  45-  4 

147-7 

48  42.  8 

147.  2 

49  39-  9 

146.8 

SO  37-0 

146.3 

51  34-  0 

145.8 

30 

20 

48  24.  8 

151.  0 

49  22. 6 

150.6 

50  20.  4 

150.  2 

51   18.  0 

149-8 

52   15-5 

149-3 

20 

10 

49  00.  2 

154-5 

49  58-  5 

154-  I 

50  56-  7 

153-7 

51  54-8 

153-3 

52  52-9 

152-  9 

10 

1     00 

49  3^-3 

ISS.  0 

SO  3°-  ° 

157-7 

51  28.6 

157-3 

52  27.3 

157-0 

53  25-8 

156.6 

1 

00 

0    50 

49  58-  0 

161.  6 

50  57-  I 

161.  3 

51  56-  I 

161.  0 

52  55-  I 

160.  7 

53  54-  I 

160.  4 

0 

50 

40 

50  20.  I 

165.2 

51  19- 5 

165.0 

52  18.9 

164.  7 

53  18-  3 

164.5 

54  17-6 

164.  2 

40 

30 

50  37-4 

168.  9 

51  37-  I 

168.7 

52  36.  8 

168.4 

53  36-  4 

168.3 

54  36-  I 

168.  I 

30 

20  i 

50  50-  0 

172.  6 

51  49.  8 

172.4 

52  49-  6 

172- 3 

53  49-  5 

172.  2 

54  49-  3 

172.  0 

20 

10  1 

50  57-  5 

176-3 

51  57-5 

176.2 

52  57-4 

176.  I 

53  57-4 

176.  I 

54  57-4 

176.  0 

10 

0    00 

51     0.0 

180.  0 

52     0.0 

180.0 

53     0.0 

180.  0 

54     0.  0 

180.  0 

55     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  risins  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  69°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE.    603 


0° 

1° 

2° 

3° 

4« 

Hour 
Angle. 

Hour   1 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6    00 

0  00.  0 

90.  0 

6 

00 

5    50 

I   17-3 

92.  I 

0  25.8 

92.7 

5 

50 

40 

2  34-4 

94-3 

I  42.9 

94.8 

0  51.4 

95-3 

40 

30 

3  51-3 

96.4 

2  59.8 

96.9 

2  08.  I 

97-4 

I  16.6 

97-9 

0  25.  0 

98.5 

30 

20 

5  07-9 

98.6 

4  16.3 

99.  I 

3  24-5 

99.6 

2  32.9 

100.  I 

I  41.  2 

100.  6 

20 

10 

6  24.  0 

100.  7 

5  32-3 

lOI.  3 

4  40.4 

loi.  8 

3  48.7 

102.3 

2  56.9 

102.8 

10 

5    00 

7  39-6 

102.  9 

6  47.7 

103.4 

5  55-8 

104.  0 

503.8 

104.5 

4  II.  8 

105.  0 

5 

00 

4    50 

8  54.6 

105.  I 

8  02.  4 

105.  6 

7  10-4 

106.  I 

6  18.3 

106.  6 

5  26.1 

107.  I 

4 

50 

40 

10  08.  7 

107.3 

9  16.5 

107.8 

8  24.  I 

108.3 

7  31-8 

108.8 

6  39-5 

109.3 

40 

30 

II  22. I 

109.5 

10  29.  5 

no.  0 

9  36-9 

no.  5 

8  44-5 

III.  0 

7  51-8 

III.  5 

30 

20 

12  34-  3 

III.  8 

II  41.  7 

112.  3 

10  48.  8 

112.  8 

9  56-0 

113-2 

9  03.2 

113- 7 

20 

10 

13  45-4 

114.  0 

12  52-  5 

"4-5 

II  59-4 

115.  0 

II  06.  4 

"5-5 

10  13.2 

115.  9 

10 

4    00 

14  55-  4 

116.  3 

14  02.  I 

116.  8 

13  08.9 

117- 3 

12  15-5 

117.  8 

II  22.  I 

118.  2 

4 

00 

3    50 

16  03.  9 

118.  6 

15  IO-3 

119.  I 

14  16.  8 

119.  6. 

13  23-  I 

120.  0 

12  29.  4 

120.  5 

3 

50 

4a 

17  II.  0 

121.  0 

16  17.  I 

121.  4 

15  23-2 

121.  9 

14  29.  2 

122.3 

13  35-  2 

122.8 

40 

30 

18  16.  3 

123-3 

17  22.  I 

123.8 

16  27.9 

124.  2 

15  33-  7 

124.7 

14  39.  2 

125.  I 

30 

20 

19  20.  0 

125-7 

18  25.  5 

126.  2 

17  30-9 

126.  6 

16  36.  2 

127.  I 

15  41-  5 

127.5 

20 

10 

20  21.  8 

128.  I 

19  26.  8 

128.6 

18  31.9 

129.  0 

17  36-9 

129.4 

16  41.8 

129.8 

10 

3    00 

21  21.  5 

130.6 

20  26.  2 

131.  0 

19  30-  9 

131-4 

18  35-6 

131.  8 

17  40.  I 

32.  22 

3 

00 

2    50 

22  18.  9 

^SS-T^ 

21  23.4 

133-5 

20  27.  6 

133-9 

19  32-0 

134.3 

18  36.  2 

134.6 

2 

50 

40 

23   14-  2 

135-6 

22  18.3 

136.0 

21  22.  2 

136.4 

20  26.  I 

136.8 

19  30-  0 

137- I 

40 

30 

24  07.  0 

138.2 

23  lo-  7 

138-5 

22  14.  2 

138.9 

21   17.8 

139.3 

20  21.  2 

139.6 

30 

20 

24  57-3 

140.  8 

24  00.  5 

141.  I 

23  03- 7 

141-  5 

22  06.  8 

141.  8 

21  09.  9 

142.  2 

20 

10 

25  44-7 

143-4 

24  47-  7 

143-7 

23  50-4 

144. 1 

22  53-3 

144.4 

21  56.  I 

144.7 

10 

2    00 

26  29.  4 

146.  0 

25  21.9 

146.3 

24  34-  4 

146.  7 

23  36.  8 

147.0 

22  39.  2 

147-3 

2 

00 

1    50 

27  II.  0 

148.7 

26  13.3 

149.0 

25  15-2 

149-3 

24  17-4 

149.6 

23  19.6 

149.9 

1 

50 

40 

27  49.  6 

151-5 

26  51.4 

151-7 

25  53-2 

152.0 

24  55-  0 

152.3 

23  56.7 

152.  6 

40 

30 

28  24.  8 

154.2 

27  26.3 

154-  4 

26  27.  8 

154-7 

25  29.  2 

155.0 

24  30.  8 

155-2 

30 

20 

28  56.  7 

157-0 

27  57-9 

157-2 

26  59.  I 

157-4 

26  00.  3 

157-7 

25  01.5 

157-9 

20 

10 

29  25.  I 

159.8 

28  26.  I 

160.  0 

27  27.0 

160.  2 

26  28.  0 

160.  4 

25  28.  9 

160.  6 

10 

1     00 

29  50.0 

162.  6 

28  50.8 

162.8 

27  51-4 

163.0 

26  52.  I 

163.2 

25  52.8 

163-3 

1 

00 

0    50 

30  II.  2 

165.  5 

29  II.  8 

165.  7 

28  12.  2 

i6v8 

27  12.7 

165.9 

26  13.  2 

166.  0 

0 

50 

40 

30  28.  7 

168.4 

29  29.  0 

168.5 

28  29.  4 

168.6 

27  29.  7 

168.7 

26  29.  9 

168.8 

40 

30 

30  42.  4 

171-3 

29  42.  5 

171-3 

28  42.  7 

171-4 

27  42.9 

171- 5 

26  43.  I 

171.  6 

30 

20 

30  52-  I 

174.2 

29  52.  2 

174.  2 

28  52-3 

174-3 

27  52-3 

174-3 

26  52.4 

174.4 

20 

10 

30  58.0 

177.  I 

29  58-  I 

177.  I 

28  58.  I 

177.  I 

27  58-2 

177.  I 

26  58.  2 

177.2 

10 

0    00 

31     0.0 

180.  0 

30    0.0 

180.  0 

29     0. 0 

180.  0 

28    0.  0 

180.  0 

27     0. 0 

180.0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabxilated  azimuths  are  reckoned  from  South  to  West. 


6o4    LATITUDE  69°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE. 


Hour 
Angle. 

5° 

6° 

r 

8° 

9° 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

5    20 
10 

o  49-  5 
2  05.0 

lOI.  I 

103-3 

I  13.2 

loi.  7 
103.8 

0  21.3 

104.3 

■ 
■ 

5 

20 
10 

5    00 
4    50 
40 
30 
20 
10 

3  19-8 

4  33-9 

5  47-1 

6  59.2 

8  10.3 

9  20.  2 

105-5 
107.  6 

109.8 
112.  0 
114.  2 
116.  4 

2  27.8 

3  41-6 

4  54-7 

6  06.6 

7  17-4 

8  26.9 

106.0 
108.  I 
no.  3 

112.  5 
114.  7 
116.  9 

1  35-8 

2  49-3 

4  02.  2 

5  13-8 

6  24.4 

7  33-6 

106.  5 
108.6 
no.  8 
112.  9 

115- I 
117- 4 

0  43-7 

1  57-2 

3  09.7 

4  21.  I 

5  31-4 

6  40.4 

107.  0 
109.  I 
111.3 

113- 4 
115.  6 
117.  9 

1  05.0 

2  17.  2 

3  28.1 

4  38.4 

5  47-1 

109.  6 

III.  7 

113- 9 
116.  I 

118.  3 

5 
4 

00 
50 
40 
30 
20 
10 

4    00 
3    50 
40 
30 
20 
10 

10  28.  7 

11  35-7 

12  41.  I 

13  44-8 

14  46.  8 

15  46.8 

118.  7 
121.  0 

123.3 
125.6 
127.9 
130.2 

9  35-2 

10  41.  8 

11  47.0 

12  50.4 

13  52-0 

14  51.6 

119.  I 
121.  4 

123-7 
126.  0 
128.3 
130.6 

8  41.6 

9  48.  0 

10  52.8 

11  55-9 

12  57-  I 

13  56.4 

119.  6 
121.  8 
124.  I 
126.  4 
128.7 
131.  0 

7  48.0 

8  54.1 

9  58.6 

11  01.  4 

12  02.  2 

13  01.  I 

120.  I 
122.3 
124.  6 
126.  9 
129.  2 
131- 5 

6  54-4 

8  00.  I 

9  04.5 

10  06.  7 

11  07.3 

12  05.8 

120.  5 
122.  7 
125.  0 

127-3 
129.  6 

131- 9 

4 
3 

00 
50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

16  44.7 

17  40.4 

18  33-  8 

19  24.  8 

20  13.  0 
20  58.8 

132.6 
135-0 

137-  5 
140.  0 
142.5 
145.0 

15  49-  I 

16  44.4 

17  37-5 

18  28.  I 

19  16.  I 

20  01.  4 

133-0 
135-4 

137-9 
140.3 
142.8 
145-3 

14  53-  6 

15  48.  6 

16  41.  2 

17  31-4 

18  19.  I 

19  04.  I 

133-4 
135-8 
138.2 
140.  7 
143.2 

145-7 

13  58-0 

14  52.  6 

15  44-9 

16  34.  8 

17  22. 0 

18  06.  6 

133-8 
136.2 
138.6 
141.  0 

143-5 
146.  0 

13     2.4 

13  56.6 

14  48.  5 

15  38-0 

16  25.  0 

17  09.  2 

134.2 
136.6 
139.0 

141.4 
143.8 
146.3 

3 
2 

00 
50 
40 
30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

21  41.  6 

22  21.  6 

22  58.4 

23  32.2 

24  02.  6 
24  29.  8 

147.6 
150.  2 
152.8 

155-4 
158. 1 
160.8 

20  44.0 

21  23. 6 

22  00.  I 

22  33-5 

23  03-  7 
23  30.  7 

147-9 
150.5 
153-  I 

15s- 7 
158.3 
161.  0 

19  46.  3 

20  25.  5 

21  01.  8 

21  34.9 

22  04.  8 
22  31.5 

148.2 
150-7 
153-3 
155-9 
158-5 
161.  I 

18  48.  5 

19  27.5 

20  03-  4 

20  36.  3 

21  05.9 
21  32.4 

148.5 
151.  0 

153-6 
156.  I 

158-7 
161.  3 

17  50.8 

18  29.  4 

19  05.0 

19  37.6 

20  07.  0 
20  33.  I 

148.8 

151-3 
153-8 

156.3 
158.9 

161.  5 

2 

1 

00 
50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

24  53-4 

25  13-7 
25  30-3 
25  43  3 

25  52.5 
25  58.  2 

163-5 
166.  2 
169.  0 

171-7 
174.5 
177-2 

23  54-  I 

24  14.  I 

24  30.  6 
24  43.  4 
24  52.6 

24  58.  2 

163-7 
166.  4 
169.  I 
171.  8 

174.5 
177.2 

22  54.  7 

23  14-  5 
23  30.  9 
23  43-  6 
23  52-7 
23  58-2 

163.  8 
166.5 
169.  2 
171.  9 
174.6 
177-3 

21  55-4 

22  15.  I 
22  31.  2 

22  43-  8 

22  52.  8 
22  58.  2 

164.  0 
166.6 
169.3 
171.  9 
174.6 
177-3 

20  56.  0 

21  15.4 

21  31-5 
21  43.8 
21  52.9 
21  58.  2 

164.  I 
166.  7 
169.4 
172.  0 
174-7 
177-3 

1 

0 

00 
50 
40 
30 
30 
10 

0    00 

26     0.  0 

180.  0 

25     0.0 

180.  0 

24     0. 0 

180.  0 

23     0.  0 

180.  0 

22     0. 0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  .South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  69°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE.     605 


10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

4    50 

0  12.  6 

no.  I 

4    50 

40 
30 
20 
10 

1  24.  7 

2  35- ''' 

3  45-4 

4  53-7 

112.  2 

114.  4 
ii"6.  6 
118.  8 

0  32.  2 

1  42.9 

2  52.4 
4  00.  4 

112.  7 
114.  9 
117.  0 
119.  2 

0  50. 1 

1  59-4 
3  07- I 

115.3 
117.5 
119-7 

1  06.3 

2  13.8 

118.  0 
120.  I 

0  13.2 

1  20.  4 

118.  4 
120.  6 

40 

.     30 

20 

10 

4    00 
3    50 
40 
30 
20 
10 

6  00.  8 

7  06.3 

8  10.  2 

9  12.  I 

10  12.  4 

11  10.  5 

121.  0 
123.2 

125.4 
127.7 

130.0 
132.3 

5  07.2 

6  12.  4 

7  15-9 

8  17-5 

9  17-4 
10  15.  4 

121.  4 
123.6 
125.8 
128. 1 
130.4 
132.7 

4  13-6 

5  18.3 

6  21.5 

7  22.  8 

8  22.4 

9  19.8 

121.  9 
124.  I 
126.  3 
128.5 
130.8 
133.  I 

3  19.9 

4  24.  4 

5  27.2 

6  28.  I 

7  27.4 

8  24.5 

122.3 

124.5 
126.  7 

128.9 

131.  2 

133.4 

2  26.  2 

3  30-3 

4  32.8 

5  33-5 

6  32.3 

7  29.  I 

122.8 

124.9 
127.  I 

129.3 

131.6 

133.8 

4    00 
3    50 
40 
30 
20 
10 

3    00 
2    50 
40 
30 
20 
10 

12  06.  7 

13  00.  6 

13  52.  2 

14  41-  3 

15  28.  0 

16  II.  7 

134-6 
136.9 

139-3 
141.7 
144.  I 
146.5 

11  II.  I 

12  04.5 

12  55.8 

13  44-5 

14  3°-  8 

15  14-3 

135.  0 
137.3 
139.7 
142.  0 

144.4 
146.8 

10  15.3 

11  08.  4 

11  59-3 

12  47-  7 

13  33-  6 

14  16.  8 

135.4 

137-7 
140.  0 
142.  4 
144-8 
147.  2 

9  19.5 

10  12.  3 

11  02.  8 

11  50.9 

12  36.  5 

13  19.4 

135.7 
138.0 

140.3 
142.7 

145.  I 
147.5 

8  23.8 

9  16.  I 
10  06.  3 

10  54.  0 

11  39-  3 

12  21.  8 

136.  I 
138.4 
140.  7 
143.0 
145.4 
147.7 

3    00 

2    50     ! 

40       : 

30 
20 
10 

2    00 
1    50 
40 
30 
20 
10 

16  53-  0 

17  31.2 

18  06.  6 

18  38.  8 

19  08.  I 
19  33-  9 

149.0 

151-5 
154-0 
156.5 
159-  I 
161.  7 

15  55-2 

16  33.  I 

17  08.  2 

17  40.  2 

18  09.  I 
18  34.8 

149-3 
151.  8 

154-3 
156.8 

159.3 
161.  9 

14  57.  4 

15  35.0 

16  09.  8 

16  41.5 

17  10.  2 

17  35-  5 

149.6 
152.0 

154.5 
157-0 

159.5 
162.  0 

13  59.  5 

14  36.  9 

15  II- 3 

15  42.  8 

16  II.  2 
16  36.  4 

149.9 

152.3 
154.8 

157.2 

159.7 
162.  2 

13  01.  7 

13  38.  8 

14  12.  8 

14  44-  I 

15  12.  2 

15  37-  I 

150.  I 

152.5 
155.0 

157.4 

159.  9 
162.  4 

2    00 
1    50 
40 
30 
20 
10 

1    00 
0    50 
40 
30 
20 
10 

19  56.6 

20  15.  8 
20  31.  7 
20  44.  c 
20  52.  9 
20  58.  2 

164.3 
166.9 
169.5 
172.  I 

174-7 
177-3 

18  57.  2 

19  16.3 
19  32.0 
19  44-  2 
19  53- 0 
19  58.  2 

164.4 
167.  0 
169.  6 
172.  2 
174.8 
177.4 

17  57-8 

18  16.6 
18  32.  2 

18  44-3 
18  53-  I 
18  58.  2 

164.  6 
167.  I 
169.7 
172.  2 
174.8 
177.4 

16  58.  4 

17  17.  I 

17  32.5 
17  44.  6 

17  53-  2 
17  58.  2 

164.  7 
167.  2 
169.8 
172.3 
174.9 
177.4 

15  S8.  9 

16  17.  6 
16  32.8 
16  44-  7 
16  53-  2 
16  58.  3 

164.9 
167.4 
169.9 
172.4 

174-9 

177.4 

1    00 
0    50 
40 
30 
20 
10 

0     00 

21     0.  0 

I  So.  0 

20     0.  0 

180.  0 

19     0. 0 

180.  0 

18     0.  0 

I  So.  0 

17     0. 0 

180.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  ■when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


6o6    LATITUDE  69°.    DECLINATION  CONTRARY  NAME  TO  LATITUDE. 


Hour 
Angle. 


h.  m. 


4    10 

4  00 
3  50 
40 
30 
30 
10 


3 
3 


00 
50 
40 
30 
20 
19 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


15= 


Alt. 


o  27.  o 


32. 
36. 
38. 


38.8 
37-2 
33-7 


7  27.9 

8  20.  o 

9  09.  8 

9  57-  I 

10  42.  o 

11  24.  2 

12  03.  8 

12  40.  6 

13  14-3 

13  45-  3 

14  13-  I 
14  37-  9 

14  59-  5 

15  17-9 
15  33- o 
15  44-8 
15  S3-  2 
15  58-  3 


16     o.  o 


Az. 


121.  I 

23.  2 

25-4 
27.  6 
29.8 
32.0 
34-2 

36.5 
38.8 
41.  I 
43-3 
45-7 
48.0 

50.4 
52.8 

55-2 
57-6 
60.  I 
62.  5 

65.  o 

67-  5 
70.  o 

72.5 
75- o 

77-5 


180.  o 


16= 


Alt. 


42.3' 
44-0 
44-0 
42. 1 

38.1 

32.0 

23.8 
13.2 

00.  2 

44-8 


7 
8 

9 
9 

10  26.  7 

11  05.9 

11  42.3 

12  15.9 

12  46.  6 

13  14-  I 

13  38.  7 

14  00.  I 
14  18.  4 
14  33-  2 
14  44-9 
14  53-  2 
14  58.  3 


Az. 


15     0.0 


23.6 
25.8 
28.0 
30.2 

32-4 
34-6 

36.8 

39-  I 
41.4 

43-7 
46.  o 

48.3 

50.7 
53- o 
55-4 
57-8 
60.3 
62.  7 


65. 
67. 

70. 

72. 

75- 
77- 


180.  o 


IT 


Alt. 


0  48.  I 

1  49-7 

2  49-  2 

3  47- o 

4  42.  8 

S  36.3 

6  27.  7 

7  16.7 

8  03.4 

8  47-5 

9  29.  I 

10  08.  o 

10  44.  I 

11  17.4 

11  47-  8 

12  15.2 

12  39-  5 

13  00.  6 
13  18.  7 

13  33-  5 
13  45-  I 
13 
13 


53-3 
58.3 


14     o.  o 


Az. 


126.  2 
128.4 
130.6 
132.8 
135-0 

137-2 
139-4 
141.  7 
144.0 
146.3 
148.6 

150.9 

153-3 
155-  7 
158.0 
160.  4 
162.8 

165-3 
167.7 

170.  2 

172.  6 

175-  I 
177-5 


180.  o 


18= 


Alt. 


0  55-3 

1  54-6 

2  51-9 

3  47-4 


40.4 

31-4 
20.  I 
06.  5 

50.3 


8  31-6 

9  10.  o 

9  45-9 
10  18.8 

10  49.  I 

11  16.  I 

11  40.  2 

12  01.  2 
12  19.  I 
12  33.8 
12  45.  2 

12  53.4 
12  58.  4 


13 


o.  o 


Az. 


128.8 
131.  o 
133-2 
135-4 

137-6 
139.8 
142.  I 

144-3 
146.  6 
148.9 

151.  I 
153-  5 

155-9 
158.2 
160.  6 
163.0 

165.4 
167.8 
170.3 
172.7 

175-1 
177-5 


180.  o 


19= 


Alt. 


o  00.  9 
o  59.8 

I  56.8 

2  SI- 7 

3  44-6 

4  35-2 

5  23.5 


Az. 


129.  2 

|i3i-4 
133-6 

135-7 

137-9 

140.  I 

_    142.4 

6  09.  5  1 144.  6 

6  53.  o    146.  9 

7  33-  9    149-  2 

8  12.  I    151.  5 

8  47-  7    153-  8 

9  20.  3    156.  I 
9  50.  2    158.  4 

10  17.  I    160.  8 

10  41.  o    163.  2 

11  01.  8  165.  6 
II  19.  5  167.  9 
II  34.  I  170.4 
II  45-4  172.8 
II  53-5  175-2 
II  58-4  177-6 


12     0.0 


180.  o 


Hour 
Angle. 


h.  m. 


4  00 
3  50 
40 
30 
20 
10 

3 
2 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


3  30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
10 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


20' 


Alt. 


0  04.  9 

1  01.  7 
I  56.2 


48.8 
39- o 
27.  o 

12.5 
55-  7 
36.  2 


7  14-  2 

7  49-3 

8  21.  9 

8  51-4 

9  18.  I 
9  41.7 

10  02.  4 
10  19.  8 

10  34-  3 
10  45.  4 

10  53-  6 
10  58.  4 


Az. 


131-8 
134.0 
136.  I 

138.3 
140.  5 
142.  7 
144.9 
147.  2 
149.4 

151-7 
154.  o 

156-3 
158.6 
161.  o 

165-7 
168.0 
170.4 
172.8 

175-2 
177.6 


II     0.0    180.  o 


21* 


Alt. 


0  06.  5 

1  00.  7 


52- 

42. 
30- 
15- 

58- 
38- 


6  16.  2 

6  51.  I 

7  23.3 

7  52-6 

8  19.  o 
8  42.  4 


02.  9 
20.  2 

34-  5 
45-  6 
53-7 
58.4 


10     o.  o 


Az. 


134.4 
136-5 


138, 
140, 
143 

145 

147 
149 

152 
154 
156 
158 
161 
163 

165 
168, 
170, 
172 

175 
177 


180.  o 


22= 


Alt. 


o  05.2 

0  57.0 

1  46.  5 

2  33-8 

3  18.7 

4  01.  I 

4  41.0 

5  18-3 

5  52-9 

6  24.8 

6  53-8 

7  20.  o 
7  43-2 


8 
8 
8 
8 
8 
8 


03-4 
20.  7 
34-8 
45-8 
53-7 
58-4 


o.  o 


Az. 


136.9 


139.0 
141.  2 

143-3 
145.6 
147-8 
150.0 


152-3 
154-5 
156.8 

159- I 
161.  4 

163.7 
166.  o 

168.3 

170.  6 
172.9 

175-3 
177.6 


180.  o 


23° 


Alt. 


o  / 


o  01.  I 

0  50.  2 

1  37.2 

2  21.  7 

3  03-8 
3  43-4 


20.3 

54-7 
26.3 

55-0 

20.  9 
44.0 

03-9 

21.  o 

35-0 

45-9 
53-8 

58.4 


8    0.0 


Az. 


139-4 
141.  6 

143-7 
145-9 
148.  I 

150-3 


152. 
154- 
157- 
159- 
161. 


163.8 

166.  I 
168.4 
170.7 
173.0 
175-3 
177.7 


180.  o 


24° 


Alt. 


0  40.  o 

1  24.  7 

2  06.  4 
2  45-8 


22.  4 

56-4 
27.  7 
56-2 
21.  9 
44.6 


6  04-  5 


6  21 
635 


6  46.  I 
6  53-8 
6  58.4 


o.  o 


Az. 


144.0 
146.  2 
148.4 
150.6 

152.8 
155-0 
157.2 
159-4 
161.  7 
164.  o 

166.5 
168.5 
170.8 
173- 1 

175-4 
177.7 


180.  o 


Hour 
Angle. 


h.  m. 


30 
20 
10 

00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  decimation,  when  the  star  is  risinc  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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0° 

1° 

2° 

3° 

4° 

Hour 
Angle. 

Hour 
Anscle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o            / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

6 

20 

0  06.  2 

84.  2 

0  58.3 

83-7 

6 

20 

10 

0  28.  9 

86.8 

I  20.  9 

86.3 

2  13.0 

85.8 

10 

6 

00 

o  oa  o 

90.  0 

0  52.0 

89-5 

I  43-9 

89.0 

2  35-9 

88.5 

3  27.8 

88.0 

6 

00 

5 

50 

I  15.0 

92.  I 

2  06.  9 

91.7 

2  58.8 

91.  2 

3  50.9 

90.7 

4  42.8 

90.  I 

5 

50 

40 

2  29.  9 

94-3 

3  21.9 

93-8 

4  13-8 

93-3 

5  05- 8 

92.8 

5  57-8 

92-3 

40 

30 

3  44-5 

96-5 

4  36-  6 

96.  0 

528.5 

95-5 

6  20.  6 

95-0 

7  12.7 

94-5 

30 

20 

4  58-9 

98.7 

5  51-0 

98.2 

6  43.  I 

97-7 

7  35-2 

97-2 

8  27.3 

96.7 

20 

10 

6  12.8 

100.  9 

7  05.0 

100.  4 

7  57-2 

99-9 

8  49.4 

99.4 

9  41-6 

98.9 

10 

5 

00 

7  26.  I 

103.  I 

8  18.5 

102.  6 

9  10.9 

102.  I 

10  03.  2 

loi.  6 

10  55-  5 

lOI.  I 

5 

00 

i 

50 

8  38.9 

105-3 

9  31-4 

104.  8 

10  23.  9 

104-3 

II  16.  4 

103.8 

12  08.  8 

103-3 

4 

50 

40 

9  50-9 

107-5 

10  43-  5 

107.  0 

II  36.  I 

106.  5 

12  28.  8 

106.  0 

13  21.4 

105- 5 

40 

30 

II  01.  9 

109.7 

II  54.8 

109.  2 

12  47.  6 

108.  7 

13  40.  5 

108.3 

14  33-  2 

107.8 

30 

20 

12  12.  0 

112.  0 

13  05-  I 

III.  s 

13  58-  I 

III.  0 

14  51.  2 

no.  6 

15  44-2 

no.  I 

20 

10 

13  20.9 

114- 3 

14  14.  2 

113-8 

15  07.  6 

^^3-3 

16  00.  9 

112.  9 

16  54.  I 

112.  4 

10 

4 

00 

14  28.  6 

116.  6 

15  22.3 

116.  I 

16  16.  0 

115.  6 

17  09.  5 

115-2 

18  02.  9 

114.  7 

4 

00 

3 

50 

IS  35- 0 

118.9 

16  28.  9 

118.  4 

17  22.  8 

117.  9 

18  16.  6 

"7-5 

19  10.  4 

117.  0 

3 

50 

40 

16  39.  9 

121.  2 

17  34-  2 

120.8 

18  28.  4 

120.3 

19  22.4 

119.  9 

20  16.  4 

119.  4 

40 

30 

17  43-  2 

123.  6 

18  37.  8 

123.  2 

19  32.  2 

122.  7 

20  26.  7 

122.3 

21  21.  0 

121.  8 

30 

20 

18  44.9 

126.  0 

19  39-  7 

125.  6 

20  34.  5 

125.  I 

21  29.  4 

124.  7 

22  23.  8 

124-3 

20 

10 

19  44.6 

128.4 

20  39.  8 

128.0 

21  34-  9 

127.  6 

22  29.  9 

127.  2 

23  24.  9 

126.  7 

10 

3 

00 

20  42.  2 

130.9 

21  37.8 

130-5 

22  33.  3 

130.  I 

23  28.  7 

129.7 

24  24.  0 

129.  2 

3 

00 

2 

50 

21  37.9 

133-4 

22  33-  8 

133-0 

23  29.  6 

132.  6 

24  25.3 

132.  2 

25  21.  I 

131.8 

2 

50 

40 

22  31.3 

135-9 

23  27.  5 

135-5 

24  23.  7 

135- I 

25  19.8 

134.8 

26  15.  8 

134-4 

40 

30 

23  22.  2 

138.  4 

24  18.  8 

138.  I 

25  15-3 

137-7 

26  II.  8 

137-4 

27  08.  2 

137-0 

30 

20 

24  10.  7 

141.  0 

25  07.  6 

140.  7 

26  04.  5 

140.3 

27  01.4 

140.  0 

27  58-  2 

139.6 

20 

10 

24  56-  5 

143.  6 

25  53-  8 

143-3 

26  51.  0 

143.0 

27  48.  2 

142.  7 

28  45.  4 

142.3 

10 

2 

00 

25  39-  5 

146.3 

26  37.  2 

146.  0 

27  34-  8 

145-7 

28  32.  3 

145- 4 

29  29.  8 

145.0 

2 

00 

1 

50 

26  19.  6 

149.  0 

27  17-7 

148.7 

28  15.6 

148.4 

29  13-4 

148.  I 

30  II.  2 

147-8 

1 

50 

40 

26  56.  8 

151-7 

27  55-  I 

151-4 

28  53-  3 

151.  2 

29  51-  5 

150.9 

30  49-  7 

150.6 

40 

30 

27  3°-  7 

154-4 

28  29.  3 

154.2 

29  27.  8 

154.0 

30  26.  4 

153-7 

31  24.  9 

153-4 

30 

20 

28  01.  5 

157-  2 

29  00.  3 

157-  0 

29  59-  I 

156.8 

30  57-  9 

156-5 

31  56-  7 

156.3 

20 

10 

28  28.  8 

160.  0 

29  27.9 

159.8 

30  27.  I 

159.6 

31  26.  2 

159-4 

32  25.  2 

159.2 

10 

1 

00 

28  52.  7 

162.8 

29  52.  I 

162.  6 

30  51-4 

162.  5 

31  50-  7 

162.3 

32  50-0 

162.  I 

1 

00 

0 

50 

29  13.  I 

165.6 

30  12.  7 

165-5 

31   12.  2 

i6s-  4 

32  II- 7 

165.2 

33  "-2 

165.0 

0 

50 

40 

29  29.  9 

168.5 

30  29.  6 

168.4 

31  29.3 

168.3 

32  29.  0 

168.1 

33  28.  7 

168.0 

40 

30 

29  43-  0 

171-3 

30  42.  8 

171-3 

31  42.  7 

171.  2 

32  42.  5 

171.  I 

33  42.  4 

171.  0 

30 

20 

29  52.  5 

174.2 

30  52-  4 

174.2 

31  52-2 

174.  I 

32  52.  2 

174.  I 

33  52-  I 

174.0 

20 

10 

29  58.  I 

177.  I 

30  58.  I 

177.  I 

31  58.  I 

177.0 

32  58-  0 

177.0 

33  58-0 

177.0 

10 

0 

00 

30     0.0 

180.  0 

31     0.0 

180.  0 

32     0.0 

180.  0 

33     0.0 

180.  0 

34     0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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m. 
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7 
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7 

00 

6 

50 

0  45.9 

75-2 

I  38.2 

74.7 

6 

50 

40 

0  14.4 

78.4 

I  06.  6 

77-9 

I  58.8 

77- A 

[       2  51.  0 

76-9 

40 

30 

0  36.0 

81.0 

I  28.0 

80.5 

2  20.  2 

80.0 

3  12.2 

79- « 

;     4  04. 4 

79.0 

30 

20 

I  50-3 

83.2 

2  42.3 

82.7 

3  34-3 

82.2 

4  26.  2 

81.; 

r       5  18.  2 

81.2 

20 

10 

3  04- 9 
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3  56.8 

84.8 

4  48.8 

84.3 

5  40.7 
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i       6  32.  6 
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6 

00 
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87.0 
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6 

00 

5 

50 
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88.6 
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88.3 
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87.6 

5 

50 
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98.5 
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00 

4 

50 
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16  29.  9 

ICO.  8 

4 

50 

40 

14  13-9 

105.  0 

15  06.  4 

104.5 

15  58.  7 

104.  0 

16  51.  0 

103- f 

;    17  43-3 

103.0 
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24  03.  5 

120.  4 
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20 
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30  48.  0 

138-5 
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141-9 
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141.  6 
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140.5 

33  30.  2 

140.5 
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144-4 

32  22.  0 

144.0 
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164.7 

36  09.7 

164.  6 

37  09- I 

164.4 

38  08.  6 

164.  2 

0 

50 

40 

34  28.  4 

167.9 

35  28.0 

167.8 

36  27.6 

167.6 

37  27.2 

167-5 

38  26.9 

167.4 

40 

30 

34  42.  2 

170.9 

35  41- 9 

170.8 

36  41-8 

170.7 

37  41-5 

170.  6 

38  41-4 

170.5 

30 

20 

34  52.  I 

173-9 

35  52- 0 

173-9 

36  51-9 

173-8 

37  51-8 

173-7 

38  51- 7 

173-6 

20 

10 

34  58-  0 

176.9 

35  57-9 

176.9 

36  57-9 

176.9 

37  57-9 

176.8 

38  57  9 

176.8 

10 

0 

00 

35     00 

180.0 

36     0.0 

180.  0 

37     0.0 

:8o.  0 

38     0.0 

180.0 

39     0.0 

180.0 

0 

00 

In  North  decimation,  when  the  star  is  risir 

e  or  Eas 

t  of  the  meri( 

lian,  the 

tabulated  a: 

limuth 

s  are  reckoned  from  North  to  East: 

and  w 

tien  the  star  is  setting  or  West  of  the  me 

ridian.  t 

le  tabulated 

azimuth 

s  are  reckonc 

:rt  fron 

1  North  to  West. 

In 

Sontl 

t  declination 

when  tl 

Tt  r 

le  star  is  risit 

IK  or  Eas 

t  of  the  men 

dian,  the 

tabulated  a 

cimuth 

s  are  reckoned 

from  So 

jtht 

oEast; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITUDE  60°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


10° 

11° 

12° 

13° 

14° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

0             / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

7    40 

0  15.4 

61.6 

7    40 

30 

0  28.  9 

64.  2 

I  22.  0 

63-7 

30 

20 

0  44.  0 

66.8 

I  37.0 

66.3 

2  29.  9 

65-9 

20 

10 

o  07.9 

69.9 

I  00.  7 

69-5 

I  S3-  5 

68.9 

2  46.1 

68.4 

3  38-9 

68.0 

10 

7    00 

I    18.9 

72. 1 

2  II. 4 

71.6 

3  04- 0 

71.  I 

3  56-5 

70.  6 

4  49.0 

70.  2 

7    00 

6    50 

2   30.7 

74-2 

3  22.9 

73-8 

4  15-4 

73-3 

5  07-7 

72.8 

6  00.  0 

72-3 

6    50 

40 

3  43-2 

76.4 

4  35-4 

75-9 

5  27.6 

75-4 

6  19.7 

74-9 

7  II.  8 

74-4 

40 

30 

4  56-4 

78-5 

s  48.4 

78.0 

6  40.  4 

77-5 

7  32-5 

77.0 

8  24.4 

76- 5 

30 

20 

6  10. 1 

80.  7 

7  02.  I 

80.2 

7  54- 0 

79-7 

8  45-8 

79-2 

9  37-6 

78.6 

20 

10 

7  24.3 

82.8 

8  16.2 

82.3 

9  08.  0 

81.8 

9  59-7 

81.3 

10  51.4 

80.8 

10 

6    00 

8  39.0 

85.0 

9  30-7 

84-5 

10  22.  4 

83-9 

II  14.  I 

83.4 

12  05.  7 

82.9 

6    00 

5    50 

9  S3- 8 

87.1 

10  45-  5 

86.6 

II  37.  I 

86.0 

12  28.  8 

85-5 

13  20.  3 

85.0 

5    50 

40 

u  08.  7 

89-3 

12  00.  4 

88.8 

12  52.  0 

88.2 

13  43-6 

87.7 

14  35-  I 

87.2 

40 

30 

12  23. 7 

91.4 

13  ^5-3 

90.9 

14  07.  0 

90.4 

14  58-  5 

89-9 

15  50.0 

89-3 

30 

20 

13  38.  6 

93-6 

14  30-  3 

93-1 

15  22. 0 

92.  6 

16  13-  5 

92.  I 

17  05.0 

91-5 

20 

10 

14  53-4 

95-8 

15  45-  I 

95-3 

16  36.  8 

94.8 

17  28.4 

94-3 

18  20.  0 

93-7 

10 

5    00 

16  07.9 

98.0 

16  59- 7 

97-5 

17  51-4 

97.0 

18  43.  I 

96.4 

19  34-  7 

95-9 

5    00 

4    50 

17  21.9 

100.  2 

18  13.8 

99-7 

19  OS-  7 

99.2 

19  57-4 

98.6 

20  49.  I 

98.1 

4    50 

40 

18  35-  5 

102.  5 

19  27.5 

102.  0 

20  19.5 

lOI.  4 

21  II. 3 

100.  9 

22  03.  I 

100.3 

40 

30 

19  48.  3 

104.7 

20  40.  5 

104.  2 

21  32.  7 

103- 7 

22  24.  7 

103.  I 

23  16.7 

102.  6 

30 

20 

21  00.  5 

107.  0 

21  52.9 

106.  5 

22  45.  2 

106.0 

23  37-4 

105.4 

24  29.  5 

104.9 

20 

10 

22  II.  6 

109.3 

23  04-  3 

108.8 

23  56.8 

108.3 

24  49.  2 

107.7 

25  41-5 

107.  2 

10 

4    00 

23  21.9 

III.  7 

24  14.  8 

III.  2 

25  07.6 

no.  7 

26  00.  2 

no.  I 

26  52.  7 

109.  6 

4    00 

3    50 

24  30-  9 

114.  I 

25   24-1 

113.  6 

26  17. 1 

113.  I 

27  10.  0 

112.  5 

28  02.  8 

112.  0 

3    50 

40 

25  38.  8 

116.  5 

26  32.  2 

116.  0 

27  25.6 

115- 5 

28  18.  7 

115.  0 

29  II.  7 

114.  4 

40 

30 

26  45.  2 

119.  0 

27  38.  9 

118.  5 

28  32.  5 

118.  0 

29  25.9 

117- 5 

30  19-3 

116.  9 

30 

20 

27  50.0 

121.  5 

28  44.  0 

121.  0 

29  38-  0 

120.5 

30  31-7 

120.  0 

31  25.4 

119.  4 

20 

10 

28  53- 1 

124.  0 

29  47-  S 

123-5 

30  41.8 

123.0 

31  35-9 

122.5 

32  29.9 

122.  0 

10 

3    00 

29  54.  3 

126.  6 

30  49-  I 

126.  I 

31  43-8 

125.6 

32  38-3 

125.  I 

33  32-7 

124.  6 

3    00 

2    50 

30  53- 5 

129.  2 

31  48.6 

128.7 

32  43-  8 

128.2 

33  38.  5 

127.8 

34  33-3 

127-3 

2    50 

40 

31  50-7 

131-8 

32  46.  I 

131-4 

33  41-  5 

130.9 

34  36.  8 

130-5 

35  32-0 

130.0 

40 

30 

32  45-2 

134-5 

33  41-2 

134- I 

34  37- 0 

133-7 

35  32-6 

133-2 

36  28.  I 

132.8 

30 

20 

33  37-  5 

137-3 

34  33-8 

136.9 

35  30-  0 

136.5 

36  26.  I 

136.0 

37  22. I 

135-6 

20 

10 

34  26.  9 

140.  I 

35  23-7 

139-7 

36  20.  2 

139-3 

37  16.8 

138.9 

38  13-  I 

138.5 

10 

2    00 

35  13-6 

142.9 

36  10.  7 

142.  6 

37  07-8 

142.  2 

38  04-  7 

141.  8 

39  01.5 

141-4 

2    00 

1    50 

35  57-2 

145-8 

36  54-  8 

145- S 

37  52-2 

145-  I 

38  49-  5 

144.7 

39  46.  8 

144-3 

1    50 

40 

36  37-9 

148.8 

37  35-7 

148.4 

38  33-5 

148.  I 

39  31-2 

147-7 

40  28.  9 

147.4 

40 

30 

37  15-0 

151-7 

38  13-2 

151-4 

39  II- 5 

151-  I 

40  09.  5 

150.8 

41  07.  6 

150-5 

30 

20 

37  48.  8 

154.8 

38  47-4 

154- 5 

39  46.  0 

154-2 

40  44. 5 

153-9 

41  42.9 

153-6 

20 

10 

38  19- 0 

157-8 

39  17-8 

157-6 

40  16.  7 

157-3 

41  15-5 

157-1 

42  14.2 

156.8 

10 

1    00 

38  45-  4 

160.  9 

39  44-6 

160.  7 

40  43-  7 

160.  5 

41  42.  8 

160.3 

42  41-  9 

160.0 

1    00 

0    50 

39  07-  8 

164.  0 

40  07.  3 

163.9 

41  06.  8 

163-7 

42  06.  I 

163-5 

43  05.  5 

163-3 

0    50 

40 

39  26.  6 

167.  2 

40  26.  2 

167.  I 

41  25.8 

166.  9 

42  25.4 

166.8 

43  25.  0 

166.6 

40 

.         30 

39  41- I 

170.4 

40  40.  9 

170.3 

41  40.  8 

170.  I 

42  40.  5 

170.0 

43  40.  I 

169.9 

30 

20 

39  SI- 6 

173.6 

40  51.5 

173-5 

41  51-4 

173- 4 

42  51-3 

173-3 

43  51-2 

173- 3 

20 

10 

39  57-9 

176.8 

40  57.9 

176.7 

41  57-9 

176.7 

42  57.8 

176.7 

43  57-8 

176.6 

10 

0    00 

40     0. 0 

180.  0 

41     0. 0 

180.  0 

42     0. 0 

180.  0 

43     o-  0 

180.  0 

44     0.  0 

180.0 

0    00 

In  Nort 

1  declination 

whentl 

le  star  is  risir 

ig  or  Eas 

t  of  the  meri 

dian,  the 

tabulated  a: 

siniuths 

are  reckoned 

from  No 

rth  to  East; 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  Sooth  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 


LATITUDE  60°.    DECLINATION  SAME  NAME  AS  LATITUDE. 
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15° 

16° 

17° 

18° 

19° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h.  m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h. 

m. 

8    00 

0  48.5 

55-9 

I  42.  6 

55-5 

2  36.7 

55-  I 

8 

00 

7    50 

o  03.9 

59- 0 

0  57-7 

58-5 

I  51-5 

58.  I 

2  45-  I 

57-6 

3  38- 9 

57-2 

7 

50 

40 

I    08.  9 

61.  I 

2  02.3 

60.  7 

2  55-8 

60.  2 

3  49-3 

59-8 

4  42.  8 

59-3 

40 

30 

2     15.  I 

63-3 

3  08.3 

62.8 

4  01.  6 

62.  4 

4  54-8 

61.  9 

5  47-8 

61.  4 

30 

20 

3    22.8 

65.  4 

4  15-7 

64.9 

5  08.6 

64-5 

6  01.  5 

64.  0 

6  54-4 

63-5 

20 

10 

4  31-5 

67.6 

S  24.2 

67.  0 

6  16.  9 

66.6 

7  09.5 

66.  I 

8  02.  I 

65.6 

10 

7    00 

5  41-4 

69.7 

633-8 

69.  2 

7  26.  2 

68.7 

8  18.6 

68.2 

9  II.  0 

67.7 

7 

00 

6    50 

6  52.  I 

71.8 

7  44-4 

71-3 

8  36.6 

70.8 

9  28.  8 

70-3 

10  20.  8 

69.8 

6 

50 

40 

8  03.9 

73-9 

8  55- 9 

73-4 

9  47-9 

72.9 

10  39.  8 

72.4 

II  31- 7 

71.9 

40 

30 

9  16.3 

76.  0 

10  08.  I 

75-5 

II  00.  0 

75- 0 

II  51-7 

74-5 

12  43-3 

74- 0 

30 

30 

10  29.  3 

•78.1 

II  21.  0 

77.6 

12  12.  7 

77.1 

13  04-  3 

76.6 

13  55-  8 

76.1 

20 

10 

II  42.9 

80.  2 

12  34.  6 

79-7 

13  26.  I 

79.2 

14  17-  6 

78.8 

15  08.  9 

78.1 

10 

6    00 

12  57.  2 

82.4 

13  48.  6 

81.9 

14  40.  0 

81.3 

15  31-3 

80.8 

16  22.  5 

80.2 

6 

00 

5    50 

14  II.  7 

84-5 

15  03.  1 

84.0 

IS  54-  4 

83.4 

16  45-  5 

82.  9 

17  36.  7 

82.3 

5 

50 

40 

15  26.  4 

86.6 

16  17.  7 

86.1 

17  08.  9 

85.6 

18  00.  I 

85-0 

18  51.2 

84.5 

40 

30 

16  41.  4 

88.8 

17  32.  7 

88.2 

18  23.  8 

87.7 

19  14.  9 

87.1 

20  05.  9 

86.6 

30 

20 

17  56-3 

91.0 

18  47.  6 

90.4 

19  38.  8 

89.9 

20  30.  0 

89-3 

21  20.  9 

88.7 

20 

10 

19  II.  2 

93-1 

20  02.  6 

92.  6 

20  53.  8 

92.  0 

21  44.9 

91- S 

22  35.  9 

90.9 

10 

5    00 

20  26.  I 

95-3 

21  17.4 

94.8 

22  08.  7 

94-2 

22  59.9 

93-7 

23  SO.  9 

93- I 

5 

00 

4    50 

21  40.  7 

97-5 

22  32.  I 

97.0 

23  23.  4 

96.4 

24  14.  6 

95-9 

25  05.  6 

95-3 

4 

50 

40 

22  54-  7 

99.8 

23  46.3 

99.2 

24  37-  7 

98.7 

25  29.  0 

98.  I 

26  20.  2 

97- S 

40 

30 

24  08.  3 

102.  I 

25  00.  I 

loi.  5 

25  51-7 

100.  9 

26  43.  0 

100.  4 

27  34-3 

99-8 

30 

20 

25  21.4 

104.4 

26  13.  2 

103.8 

27  04.9 

103.  2 

27  56.  6 

102.  7 

28  48.  0 

102.  I 

20 

10 

26  23-  7 

106.  7 

27  25.  7 

106.  I 

28  17.6 

105-5 

29  09.3 

105.  0 

30  00.9 

104.4 

10 

4    00 

27  45-  0 

109.  I 

28  37-  3 

108.5 

29  29-4 

107.9 

30  21.4 

107.4 

31  13-2 

106.8 

4 

00 

3    50 

28  55-  4 

III.  5 

29  47.  9 

no.  9 

30  40.  3 

no.  3 

31  32-5 

109.8 

32  24.  5 

109.  2 

3 

50 

40 

30  04.  5 

"3-9 

30  57-  3 

113- 3 

31  49-9 

112.  8 

32  42.  5 

112.  2 

33  34-  8 

III.  6 

40 

30 

31  12.4 

116.  4 

32  05.  6 

115.8 

32  58.  6 

115- 3 

33  SI- 3 

114.  7 

34  43-  9 

114.  I 

30 

20 

32  18.9 

118.  9 

33  12.3 

118.  4 

34  05.  6 

117.  8 

34  58-  8 

117.  2 

35  51-7 

116.  7 

20 

10 

33  23-  8 

121.5 

34  17-6 

121.  0 

35  II-  I 

120.  4 

36  04.  6 

119.  8 

36  57-  9 

119-3 

10 

3    00 

34  26.  9 

124.  I 

35  21.0 

123.6 

36  14-9 

123.0 

37  08.8 

122.5 

38  02.  5 

121.  9 

3 

00 

S    50 

35  28.  I 

126.8 

36  22.  5 

126.3 

37  i6-9 

125-7 

38  II.  I 

125.2 

39  05.  2 

124.  6 

2 

50 

40 

36  27.  0 

129- S 

37  21.9 

129.  0 

38  16.  7 

128.5 

39  II- 4 

127.9 

40  05.  9 

127-4 

40 

30 

37  23.  7 

132.3 

38  19-  I 

131-8 

39  14-3 

131- 3 

40  09.  4 

130-7 

41  04.  2 

130.  2 

30 

20 

38  17-9 

135- I 

39  13-  7 

134.6 

40  09.  4 

134.  I 

41  05.  0 

133-6 

42  00.  4 

133- I 

20 

10 

38  09.5 

138.0 

40  05.  8 

137-5 

41  01.  9 

137-  I 

41  57-9 

136.6 

42  53-  7 

136.  I 

10 

2    00 

39  58-  2 

140.9 

40  54-9 

140.  5 

41  51-4 

140.  I 

42  47-  9 

139.6 

43  44-  2 

139-  I 

2 

00 

1    50 

40  43-  9 

143-9 

41  41-  I 

143- 5 

42  38.  I 

143-  I 

43  35-  I 

142.  7 

44  31-  7 

142.  2 

1 

50 

40 

41  26.  5 

147- 0 

42  24.  0 

146.  6 

43  21.4 

146.  2 

44  18.  8 

145-8 

45  i6-  I 

145.4 

40 

30 

42  05.  6 

150.  I 

43  03-  7 

149-8 

44  01.  5 

149.4 

44  59-  I 

149-0 

45  56-  9 

148.6 

30 

20 

42  41.  2 

153-3 

43  39-  5 

153-  0 

44  37-8 

152.6 

45  36-  0 

152.3 

46  34-  I 

151- 9 

20 

10 

43  12.9 

156-5 

44  11-  7 

156.  2 

45   10-3 

155-9 

46  09.  I 

155-6 

47  07.  4 

155-3 

10 

1    00 

43  40.  9 

159.8 

44  39-9 

159-5 

45  38-  9 

159-3 

46  37-  9 

159.0 

47  36-  8 

158.7 

1 

00 

0    50 

44  04.  8 

163.  I 

45  04-  I 

162.  9 

46  03.  4 

162.  7 

47  02.  6 

162.  4 

48  01.  8 

162.  2 

0 

50 

40 

44  24.  S 

166.  4 

45  24-  0 

166.3 

46  23.  5 

166.  I 

47  23.  0 

165.9 

48  22.  5 

165-7 

40 

30 

44  39-8 

169.7 

45  39-  7 

169.7 

46  39-  5 

169.5 

47  39-  I 

169.4 

48  38.  8 

169.  2 

30 

20 

44  51-  I 

173- I 

45  50-9 

173- I 

46  50.  8 

173-0 

47  50-  6 

172.9 

48  50.  5 

172.8 

20 

10 

44  57-8 

176.5 

45  57-8 

176.5 

46  57-  8 

176-5 

47  57-  7 

176.4 

48  57-  7 

176.4 

10 

0    00 

45     o-  0 

180.  0 

46     0.  0 

180.  0 

47     0-0 

180.  0 

48     0. 0 

180.  0 

49     0. 0 

180.  0 

0 

00 
.  'A 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  fromi  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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LATITITDE  60°.     DECLINATION  SAME  NAME  AS  LATITUDE. 


20° 

21° 

22° 

23° 

24= 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

8 
7 

m. 

00 
50 

0              / 

3  30-8 

4  32-  7 

0 
54.6 
56-7 

0       / 

4  24-9 

5  26.5 

0 
54-2 
56.3 

0       / 

5  18.9 

6  20.  2 

0 

53-8 
55-8 

0       / 

6  13.0 

7  13-8 

0 

53.3 

55-4 

0       / 

0 

52.9 
54-9 

h. 

8 

7 

m. 

00 
50 

8  07.  0 

40 

5  36-2 

58.8 

6  29.  6 

58.4 

7  23.0 

57-9 

8  16.3 

57.5 

9  09.  6 

57- 0 

40 

30 

6  41.  0 

60.  9 

7  34-  I 

60.5 

8  27.  2 

60.  0 

9  20.3 

59-  5 

to  13.3 

59- 0 

30 

20 

7  47-2 

63.0 

8  40.  0 

62.6 

9  32.8 

62.  I 

10  25.  6 

61.6 

:i  18.3 

61.  I 

20 

10 

854.7 

65.1 

9  47-2 

64.6 

10  39-  7 

64-  I 

II  32.  I 

63.6 

[2  24.  6 

63.1 

10 

7 

00 

lo  03.  3 

67.  2 

10  55-  6 

66.7 

II  47-8 

66.1 

12  39.  9 

65-7 

■3  32.  0 

65.2 

7 

00 

6 

60 

II  12.  9 

69-3 

12  04-  9 

68.8 

12  56.9 

68.2 

13  48.  8 

67.7 

A  40.  7 

67.  2 

6 

50 

m 

40 

12  23.  s 

71-3 

13  15-3 

70.8 

14  07.  0 

70-3 

14  58.  6 

69.8 

5  SO.  3 

69.  2 

40 

30 

13  35-  0 

73-4 

14  26.  6 

72.9 

IS  18.  2 

72.3 

16  09.  6 

71.8 

[7  01.  0 

71.3 

30 

20 

14  47-  3 

75-5 

15  38.  7 

75- 0 

26  30.  0 

74-4 

17  21.  0 

73-9 

[8  12.  0 

73.3 

20 

10 

16  00.  2 

77.6 

16  51-5 

77.1 

17  42.6 

76.5 

18  33.  6 

76.  0 

t9  24.  6 

75-4 

10 

6 

00 

17  13-7 

79-7 

18  04.8 

79.1 

18  55-  8 

78.6 

19  46.  7 

78.0 

20  37-  5 

77-5 

6 

00 

5 

50 

18  27.  7 

81.8 

19  18.  7 

81.2 

20  09.  6 

80.  7 

21  00.3 

80.  I 

21  51.0 

79-5 

5 

50 

40 

19  42.  2 

83- 9 

20  33. 1 

833 

21  23.9 

82.8 

22  14.5 

82.2 

23  05-  0 

81.6 

40 

30 

20  56.  8 

86.0 

21  47.  7 

85-4 

22  38.  4 

84.9 

23  29.0 

84-3 

24  19-  3 

83- 7 

30 

20 

22  II.  8 

88.2 

23  02.  5 

87.6 

23  53-  I 

87.0 

24  43.  6 

86.4 

25  34.  0 

85.8 

20 

10 

23  26.  7 

90-3 

24  17-  5 

89.7 

25  08.  2 

89.  I 

25  58-  6 

88.5 

26  48.  9 

87.9 

10 

5 

00 

24  41-  7 

92.5 

25  32-4 

91.9 

26  23.  I 

91- 3 

27  13.6 

90-7 

28  03.  9 

90.  I 

5 

00 

4 

50 

25  56.  6 

94-7 

26  47.  4 

94-  I 

27  38-  0 

93-5 

28  28.  s 

92.9 

29  18.8 

92-3 

4 

50 

40 

27  II.  2 

96.9 

28  02.  I 

96-3 

28  52.  8 

95-7 

29  43-  3 

95-1 

30  33-  7 

94.5 

40 

30 

28  25.4 

99.2 

29  16.  4 

98.6 

30  07.  3 

98.0 

30  57.  9 

97-3 

31  48-  3 

96.7 

30 

20 

29  39-  2 

lOI.  5 

30  30-  3 

100.  9 

31  21.3 

100.3 

32  12.  I 

99.6 

33  02.  7 

99.0 

20 

10 

30  52-  4 

103.8 

31  43-  7 

103.  2 

32  34-8 

102.  6 

33  25-  8 

lOI.  9 

34  16.  s 

101.3 

10 

4 

00 

32  04-8 

106.  2 

32  56-3 

105.  6 

33  47-  7 

104.9 

34  38-  8 

104-3 

35  29.  7 

103.7 

4 

00 

3 

50 

33  16.4 

108.6 

34  08.  2 

108.  0 

34  59-  7 

107.3 

35  51-  I 

106.  7 

36  42.  2 

106.  0 

3 

50 

40 

34  27.0 

III.  0 

35  18.9 

no.  4 

36  10.  7 

109.  8 

37  02.3 

109.  2 

37  53-8 

108.5 

40 

30 

35  36.  4 

"3-5 

36  28.  7 

112.  9 

37  20.9 

112.  3 

38  12.  7 

III.  7 

39  04-  4 

III.  0 

30 

20 

36  44-5 

116.  I 

37  37-  I 

"5-5 

38  29.  s 

"4-9 

39  21.7 

114.  2 

40  13.  8 

113-6 

20 

10 

37  51-  I 

118.  7 

38  44.0 

118.  I 

39  36.  9 

117.  5 

40  29.  s 

116.  9 

41  21.  8 

116.  3 

10 

3 

00 

38  56.  0 

121.3 

39  49-  4 

120.  7 

40  42.  6 

120.  I 

41  35-  6 

"9.  5 

42  28.  4 

118.  9 

3 

00 

2 

50 

39  59-  2 

124.  0 

40  53.  0 

123-5 

41  46.  6 

122.  9 

42  40.  0 

122.3 

43  33-  2 

121.  7 

2 

50 

40 

41     0.3 

126.8 

41  54-5 

126.3 

42  48.  s 

125-7 

43  42.3 

125.  I 

44  36.  0 

124.5 

40 

30 

41  59-  I 

129.7 

42  53-8 

129.  2 

43  48.  4 

128.6 

44  42.6 

128.0 

45  36.  8 

127.4 

30 

20 

42  55-6 

132.6 

43  50-  7 

132.  I 

44  45-  7 

131-5 

45  40.  S 

130.9 

46  35-  2 

130.3 

20 

10 

43  49-  5 

135-6 

44  45-  I 

135- I 

45  40-  7 

134-5 

46  35-  9 

134.0 

47  31-0 

133-4 

10 

2 

00 

44  40.  5 

138.6 

45  36-  6 

138.  I 

46  32-  6 

137-6 

47  28.4 

137.  I 

48  24.  I 

136.6 

2 

00 

1 

50 

45  28.  6 

141- 8 

46  25.  I 

141-3 

47  21.7 

140.  8 

48  18.0 

140.3 

49  14.  2 

139.8 

1 

50 

40 

46  13-3 

145.0 

47  IO-3 

144-  5 

48  07.  3 

144.  I 

49  04.2 

143.6 

50  01.  0 

143-  I 

40 

30 

46  54-5 

148.3 

47  52-  I 

147-8 

48  49-  7 

147-  4 

49  47- 0 

146.9 

50  44.  2 

146.5 

30 

20 

47  32-  I 

151.6 

48  30-  I 

151-2 

49  28.  I 

150.8 

50  25.9 

150.4 

51  23.7 

150.  0 

20 

10 

48  05.9 

155-0 

49  04-4 

154-6 

50  02.  7 

154.3 

51  or-  I 

153.9 

51  59-3 

153-6 

10 

1 

00 

48  35-  6 

158.4 

49  34-3 

158-1 

50  33-  r 

157-8 

51  31-9 

157-5 

52  30-  6 

157-2 

1 

00 

0 

50 

49  01.  0 

161.  9 

50  00.  2 

161.  7 

50  59-  4 

161.  4 

51  58-5 

161.  I 

52  57-4 

160.  9 

0 

50 

40 

49  22.  0 

165-5 

50  21.5 

165-3 

SI  21.0 

165.  I 

52  20.4 

164.8 

53  19-7 

164.6 

40 

30 

49  38-  6 

169.  I 

50  38.  2 

168.9 

SI  37-9 

168.8 

52  37.6 

168.6 

53  37-  3 

168.4 

30 

20 

49  50-  4 

172.7 

50  50.  2 

172.  6 

51  50-  I 

172.5 

52  50.0 

172.4 

53  49-  9 

172.3 

20 

10 

1 

49  57-  6 

176.3 

50  57-  6 

176.3 

51  57-6 

176.  2 

52  57-5 

176.  2 

53  57  5 

176.  I 

10 

0 

00 

50     0.  0 

180.  0 

SI    0.0 

180.  0 

52     0.0 

180.  0 

53     0.0 

i8a  0 

54    0.0 

180.  0 

0 

00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  a 

zimuths  £ 

»re  reckoned 

from  North  to  East: 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckon 

ed  from  f 

■Jorth  to  We 

St. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  a 

limuths  £ 

ire  reckoned 

from  South  to  East: 

and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckone 

d  from :  > 

outh  to  Wes 

t. 

, 

T''^?^. 

^ 

LATITUDE  60°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE.     613 


Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 


5 
4 


00 
50 
40 
30 
20 
10 


4  00 
3  50 
40 
30 
20 
10 

3  00 
2  50 
40 
30 
20 
10 

2  00 
1  50 
40 
30 
20 
10 


1 
0 


00 
50 
40 
30 
20 
10 


0    00 


Alt. 


o  / 


0  00.  O 

1  15.0 

2  29.  9 

3  44-  5 

4  58-9 

6  12.8 

7  26.  I 
838.9 
9  SO- 9 

11  01.  9 

12  12.  o 

13  20.9 

14  28.  6 

15  35- o 

16  39.  9 

17  43-  2 

18  44.9 

19  44.6 

20  42.  2 

21  37-9 

22  31.3 

23  22.  2 

24  10.  7 

24  56.  5 

25  39-  S 

26  19.  6 

26  56.  8 

27  30.  7 

28  01.  5 
28  28.  8 

28  52.  7 

29  13.  I 
29  29.  9 
29  43.  o 

29  52.  S 

29  58.  I 


Az. 


90.  o 
92.  I 

94-3 

96-5 
98.7 

100.  9 

03.  I 

05-3 
07-  S 
09.7 
12.  o 
14-3 

16.6 
18.9 
21.  2 
23.6 
26.  o 

28.4 
30-9 

33-4 
35-9 
38.4 
41.  o 
43-6 

46.3 
49- o 
51- 7 
54-4 
57-2 
60.  o 

62.8 
6s.  6 

68.5 

71-3 
74.2 
77.  I 


1° 


Alt. 


0  22.  9 

1  37-9 

2  S2.4 

4  06.  7 

5  20.4 

6  33-7 

7  46.  2 

8  58.  I 

10  08.  8 

11  18.  8 

12  27.  4 

13  34-  9 

14  41-  o 

15  45-  7 

16  48.  7 

17  50.0 

18  49.  2 

19  46.  7 

20  41.  9 

21  3SO 

22  25.  6 

23  13-  7 

23  59-  2 

24  41.  9 

25  21.  7 

25  S8-  S 

26  32.  I 

27  02.  6 
27  29.  7 

27  53-4 

28  13.  5 
28  30.  2 
28  43.  2 
28  52.  5 
28  58.  I 


Az. 


30    o.  o   180.  o  I  29    0.0 


92.7 
94.8 
97.0 
99.2 

loi.  4 

103.6 
105.8 
108.  o 

no.  2 
112.  5 

114.  7 
117.  o 

119-3 

121.  7 
124.  I 
126.  4 
128.8 

131-3 

133-8 

136.3 
138.8 
141.  4 
144.0 

146.  6 

149.3 
152.0 

154.7 
157.4 
1 60.  2 

163.0 
165.8 
168.6 
171.  4 

174.3 
177.  I 


2° 


Alt. 


180.  o 


o  45.8 

2  00.  2 

3  14.  S 

4  28.  2 

s  41.3 

6  S3.  7 

8  05.  2 

9  15.9 
10  25.  5 

"  34-  I 

12  41.  2 

13  47-  I 

14  51-4 

15  54-  I 

16  55-  o 

17  S4-I 

18  51.  I 

19  46.  o 

20  38.  6 

21  28.  9 

22  16.  7 

23  01.  8 

23  44-  2 

24  23.  7 

25  00.  I 

25  33-6 

26  03.  7 
26  30.  6 


26  54.0 

27  14-  I 
27  30 
27  43 
27  52 
27  58 


Az. 


28  o.  o 


9S-3 

97-5 

99-  7 

loi.  9 

104.  I 
106.  3 
108.5 
no.  7 
113.  o 
115.  2 

"7-5 
119.  8 
122.  I 

124.  5 
126.  9 
129.3 

131-7 
134-  2 

136-7 
139-2 
141.  7 

144-3 

146.9 

149-5 
152.  2 

154.9 
157-6 
160.3 

163.  I 
165.9 
168.7 
171.  5 
174-  4 
177.  2 


Alt. 


180.  o 


1  08.  2 

2  22.  3 

3  35-9 

4  48.8 

6  01.  I 

7  12.4 

8  22.  9 

9  32.  3 

10  40.  5 

11  AT.  4 

12  53- o 

13  57.0 

14  59-  4 
16  00.  o 

16  58.  8 

17  55.4 

18  50.  o 

19  42.  3 

20  32.  2 

21  19.  6 

22  04.  4 

22  46.  5 

23  25.  6 

24  01.  8 

24  34.  9 

25  04.  8 
25  i^-S 

25  54-7 

26  14.  5 

26  30.  8 
26  43-  6 
26  52.  6 
26  58.  2 


27     o.  o 


Az. 


98.0 
00.  2 
02.  4 

04- S 
06.  7 

08.9 
II.  I 
13-4 
15-6 

17.9 
20.  2 

22.  5 
24.9 

27-3 
29.7 

32.  I 
34-  5 
37-0 

39.5 

42-  o 
44-6 

47-2 
49-8 

52.5 

55-2 

57-9 
60.6 


4° 


63- 3 
66.  I 

68.8 

71.  6 

74-4 

77.  2 


Alt. 


Az. 


180.  o 


0  16.  2 

1  30.  I 

2  43- S 

3  56.3 

5  08.4 

6  19.  6 

7  29.8 

8  39.0 

9  46.9 

10  5z-  6 

11  58.9 

13  02.  6 

14  04.  7 

15  04.  9 

16  03.  4 

16  59.  6 

17  53-9 

18  46.  o 

19  35-4 

20  22.  5 

21  07.  I 

21  48.  7 

22  27.  5 

23  03. 4 

23  36.  2 

24  05.  9 
24  32.  3 

24  55.  3 

25  15-0 
25  31-0 
25  43-  8 
25  52.  7 
25  58.  2 


98.5 
100.  7 
102.  8 

105.0 
107.  2 
109.4 
III.  6 

113.9 
116.  I 

118.  4 
120.  7 
123.0 

125-3 
127-7 
130.  I 

132.5 
134-9 

137-4 

139-9 
142.4 

144.9 

147- S 

150.  I 

152-7 
155-4 
158.  I 
160.8 


26 


o.  o 


163-  5 

166.  2 

168.  9 

171.  7 

174-5 

177-2 

180.0 

Hour 
Angle. 


h.  m. 


6  00 
5  50 
40 
30 
20 
10 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East- 
and  when  the  star  is  settinp;  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  ^outl^  declinaUon.  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East- 
and  when  the  star  is  settmg  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West 


6i4    LATITUDE  60°.     DECLINATION  CONTRARY  NAME  TO  LATITUDE. 


5° 

6° 

7° 

8° 

9° 

Hour 
Angle. 

Hour 
Angle. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

Alt. 

Az. 

h. 

m. 

o           / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

0       / 

0 

h.  m. 

5 

20 
10 

0  38.0 

1  51.  2 

lOI.  I 

103- 3 

0  58.9 

103.8 

0  06.  4 

104-3 

5    20 
10 

5 
1 

00 
50 
40 
30 
20 
10 

3  03.8 

4  15- 8 

5  26.7 
636.7 

7  45-7 

8  53-3 

105- 5 
107.7 
109.9 
112. 1 

"4-3 
116.5 

2  II.  3 

3  22.9 

4  33-8 

5  43-6 

6  52-3 

7  59-7 

106.  0 
108.2 
no.  4 

1X2.  6 

114.  8 
117.  0 

1  18.8 

2  30.2 

3  40.9 

4  50-5 

5  58-9 
7  06. 1 

106.  5 
108.6 
no.  8 
113-0 
115-2 
117.  4 

0  26.  2 

1  37-4 

2  47-9 

3  57-2 

5  05-4 

6  12.4 

107.  0 
109.  I 
111.3 

"3-S 
"5-7 
117.  9 

0  44.  8 

1  55-0 

3  04-0 

4  12.  0 

5  18.7 

109.  6 
III.  8 
114-0 
1x6.  2 
118.  4 

5    00 
4    50 
40 
30 
20 
10 

4 
3 

00 
50 
40 
30 
20 
10 

9  59-8 

11  04.  8 

12  08.  2 

13  09.  8 

14  09.  8 

15  07-  9 

118.  8 
121.  I 

123.4 

125-7 
128.  I 

130.5 

9  05- 9 
10  10.  5 

"  13-7 

12  15.  I 

13  14-7 

14  12.  4 

"9-3 
121.  6 

123.9 

126.  2 

128.5 

130.8 

8  II.  9 

9  16.3 

10  19.  I 

11  20.  2 

12  19.  5 

13  16.9 

119.  7 
122.  0 

124-3 
126.  6 
128.9 
131.  2 

7  17.9 

8  22.  0 

9  24-5 

10  25.  2 

11  24.  2 

12  21.3 

120.  2 
122.  4 
124.  7 
127.  0 
129.3 
131.  6 

6  23.9 

7  27-7 

8  30.0 

9  30-3 

10  29.  0 

11  25-8 

120.  6 
122.  8 
125.  I 
127.4 
129.7 
132.0 

4    00 
3    50 
40 
30 
20 
10 

3 
3 

00 
50 
40 
30 
20 
10 

16  03.  9 

16  57.8 

17  49-  5 

18  38.  6 

19  25-  4 
2009.5 

132.9 
135-3 
137-7 
140.  2 

142.  7 
145-2 

15  08.  I 

16  01.  7 

16  53-  0 

17  41-8 

18  28.  3 

19  12.  0 

133- 2 
135-6 
138.  I 
140.  5 
143-0 
145-5 

14  12.3 

15  05-  5 

15  56-  4 

16  44-9 

17  31-0 

18  14.4 

133-6 
136.0 

138.4 
140.  8 

143-3 
145-8 

13  16.4 

14  09.2 

14  59-  8 

15  48.  0 

16  33-  7 

17  16.9 

134-0 
136.4 
138.8 
141.  2 
143.6 
146.  I 

12  20.  5 

13  12.9 

14  03.  2 

14  51-  I 

15  36-  5 

16  19.  2 

134-4 
136.7 
139- I 
141-  5 
144-0 
146.4 

3    00 
2    50 
40 
30 
20 
10 

2 

1 

00 
50 
40 
30 
20 
10 

20  50.  9 

21  29.  4 

22  05.  0 

22  37-4 

23  07-  0 
23  33-  I 

147-8 
150.4 

153-0 
i'^'^.  6 

158.3 
160.  9 

19  53-  I 

20  31.3 

21  06.  6 

21  38.  8 

22  08.  0 
22  33.8 

148.  I 
150.6 
153-2 
155-8 
158.4 
161.  I 

18  55-  2 

19  33-  I 

20  08.  2 

20  40.  I 

21  09.  0 
21  34.8 

148.4 
150.9 

153-5 
156.  I 

158.7 
161.  3 

17  57-3 

18  34.  9 

19  09.  7 

19  41.4 

20  09.  9 
20  35-  4 

148.6 
151.1 
153-7 
156-3 
158.9 
161.  5 

16  59.  4 

17  36.  7 

18  II.  2 

18  42.  5 

19  II.  0 
19  36.  2 

148.9 
151.  4 
153-9 
156.  5 
159.0 
161.  6 

2    00 
1    50 
40 
30 
20 
10 

1 

0 

00 
50 
40 
30 
20 
10 

23  55-  9 

24  15- 3 

24  31- 4 

24  43-  9 
24  52.  8 

24  58.  2 

163.6 
1663 
169.  0 
171.  7 

174-5 
177.2 

22  56.  5 

23  15-  8 
23  31-  7 
23  44.0 

23  52-  8 
23  58-  2 

163.8 
166.5 
169.  I 
171.  8 
174.  6 

177-3 

21  57.  I 

22  16.  2 
22  32.  0 
22  44.  2 
22  52.9 
22  58.  2 

163.9 
1666 
169.  2 
171.9 
174.6 
177-3 

20  57-  7 

21  16.  6 
21  32.  2 

21  44-3 
21  S3-0 
21  58.2 

164. 1 
166.  7 
169.4 
172.  0 

174.7 
177.3 

19  58.  3 

20  17.  0 
20  32.  5 
20  44-4 
20  53-  I 
20  58.  2 

164.  2 
166.8 
169.5 
172.  I 

174.7 
177.3 

1    00 
0    50 
40 
30 
20 
10 

0 

00 

25     0.0 

180.  0 

24     0.  0    180.  0 

23     0.0 

180.  0 

22     0. 0 

180.  0 

21     0. 0 

x8o.  0 

0    00 

In  North  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  l-'ast  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 
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00 
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00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
20 
10 


0    00 


10° 


Alt. 


1  02.  o 

2  10.  9 

3  18.6 

4  24.9 


5 
6 


29, 

33 

35 

3S 

9  33-  8 

10  3a  2 


7 
8 


24-  5 
16.  7 
06.6 
54-  I 

39-3 
21.  7 


6  01.  5 

638-5 

7  12.  6 

7  43-8 

8  12.  o 
8  37.0 

8  58.8 

9  17-4 
9  32-7 
9  44-6 

9  53-  I 
9  58-  3 


20      0.0 


Az. 


11' 


112.  2 
114.  4 
116.  6 
118.  8 

121.  o 
123.  2 

125-5 
127.  8 

13a  I 

132.4 

134-7 
137-  I 
139-5 
141.9 

144-3 
146.7 

149.2 

151-7 

154.2 

156-7 
159-2 
161.  8 


164- 

4 

166. 

9 

169. 

S 

172. 

I 

174. 

8 

177. 

4 

180. 

0 

Alt. 


Az. 


0  OQ.  O 

1  17.  6 

2  25.2 

3  31-2 


36.0 

39- o 
40.7 

40.4 

838-5 

9  34-S 


0  28.6 

1  20.  3 

2  10.  o 

2  57-1 

3  42.  o 

4  24.  I 

5  03-6 

5  40-2 

6  14.  I 

6  45-  o 

7  13- o 
7  37-7 

7  59-  4 

:8  17.  8 

8  33- o 

8  44-  7 
8  53-  2 
:8  58.  3 


112.  7 
114.  9 
117.  I 
119- 3 

121.  5 

123-7 
126.  o 
128.2 

130-  5 
132.8 

135- I 
137-4 
139.8 
142.  2 
144.  6 
147.0 

149-5 
151-9 
154-4 
156.9 

159-  4 
162.  o 

164.5 
167.  o 
169.  6 
172.  2 
174.8 
177-4 


12= 


Alt. 


Az. 


19  o.  o 


0  24.  4 

1  31-  7 

2  37-4 

3  42.0 

4  44-7 

5  46.0 

6  45-5 

7  43-2 
838.9 

9  32-6 

10  24.  I 

11  13-3 

12  00.  2 

12  44.  6 

13  26.  4 

14  05.  6 

14  42.  o 

15  15-6 

15  46.  2 

16  14.  o 

16  38.  5 

17  00.  o 
17  18.  2 

33' 


17 
17  44. 
17  53- 
17  58- 


13° 


Alt. 


1X5-4 

117- 5 
119.  7 

121.  9 
124.  I 
126.  4 
128.6 
130.9 
133-2 

135-5 
137- 8 
140.  I 

142.5 
144.9 

147-3 

149-7 
152.  I 
154.6 

157- 1 
159.6 
162. 1 

164.7 
167.  2 
169.7 

172.3 
174.9 

177-4 


Az. 


0  38. 

1  43- 


47- 
50- 
51- 
50- 
47- 
43- 


8  36.6 

9  27.8 

10  16.  6 

11  03.  I 

11  47-3 

12  28.8 


180.  o  I  18  0.0 


i8o.  o 


13  07- 

13  43' 

14  17. 

14  47 

15  15 
15  39 


16  00.  5 
16  18.  6 

16  33-  5 
16  45.  I 

16  53-  4 
16  58-  4 


17 


o.  o 


14° 


118.  o 
120.  2 

122.  4 

124.  6 

126.8 

129.  o 
131- 3 
133-5 

135-8 
138.  I 

140.  5 
142.  8 

145-2 
147.6 

150.  o 
152-4 
154.  9 

157-3 
159.8 

162.3 

164.8 

167.3 
169.8 
172.4 
174.9 
177-4 


180.  o 


Alt. 


Az. 


o  49.  8   12a  6 


53- 
55- 
56. 

55- 
52- 


6  47- 


7  40-  5 

8  31-3 

9  19-9 
10  06.  I 

10  49-  9 

11  31.0 

12  09.  7 

12  45-  4 

13  18-  5 

13  48-  7 

14  15-  9 

14  39-  9 

15  01.  o 
15  18.9 
15  33-7 
15  45- 1 
15  53-4 
15  58.4 


122.8 
125.0 
127.  2 
129-4 
131-7 
133-9 

136.  2 

138-5 
140.  8 

143.  I 
145-5 
147-9 

150-3 
152-7 
155-1 
157- 5 
160.  o 

162.  4 

164.9 
167.4 
169.9 
172.4 
175- o 
177-5 


16    o.  o 


180.  o 


Hour 
Angle. 


h.  m. 
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In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  bouth  to  tast; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


1 
3 


3 
2 


00 
50 
40 
30 
20 
10 

00 
50 
40 
30 
SO 
10 


2  00 
1  50 
40 
30 
20 
10 

1  00 
0  50 
40 
30 
20 
10 


0    00 


15= 


16= 


Alt. 


o  / 


59-6 
oi.  6 
oi.  9 
oo.  4 

57-1 
SI- 8 


6  44-4 

7  35-1 

8  23.1 

9  09.  o 
9  52.5 

10  22-3 

11  II.  6 

11  47.  I 

12  19.  9 

12  49.  8 

13  16.8 

13  40.  7 

14  01.  6 
14  19.4 
14  33-  9 
14  45-  2 
14  53-  4 
14  58.  4 


15     0.0 


Az. 


23 

25 
27 

29 
32 
34 

36 

38 
41 
43 
^5 
48, 

50' 
52 
55 
57 
60, 
62 

65 
67 
70 
72 
75 
77 


180.  o 


Alt. 


OS- 5 
07.  I 
07.  I 

05- 3 
01.  6 
56.0 


48.2 

38.4 
26.3 

II. 9 

8  55- o 

9  35-7 


5 
6 

7 
8 


10  13.  5 

10  48.  8 

11  21.  3 

11  51.0 

12  17.  6 
12  41.4 


13  02. 

13  19- 
13  34- 
13  45- 
13  S3- 
13  58. 


Az. 


14    o.  o 


123.6 

125.8 

128.  o 

130.2 

132.4 
134.6 

136.9 

139.2 

141-5 

143-8 

146. 1 

148.4 

150.8 
153- 1 
155-5 
157-9 
160.3 

162.  7 

165.2 
167.  6 
170.  I 
172.  6 
175- I 

177- S 


17= 


Alt. 


180.  o 


0  12.8 

1  12.4 

2  10.  3 

3  06.3 

4  00.3 

4  S2-2 

5  42.1 

6  29.  6 

7  14-9 
7  57-6 
837-9 

9  IS- 5 

9  50- 5 

10  22.  7 

10  52.  I 

11  18.6 

11  42.  I 

12  02.  6 
12  20.  I 
12  34.  4 
12  45-  7 
12  53-5 
12  58.4 


Az. 


18° 


Alt. 


Az. 


13  0.0 


126.  2 
128.4 
130.6 
132.8 

135-0 

137-3 
139- 5 
141.  8 
144. 1 
146.4 
148.7 

151.0 
153-3 
155-7 
158.1 
160.5 
162.  9 

165.3 
167.7 
170.  2 
172.  6 
175- I 
177-5 


180.  o 


0  17-7 

1  15.2 

2  10.  9 

3  04.5 


S6.1 

45-2 
32.8 
17.8 
00.  2 
40.  I 


8  17. 

8  52. 


24. 
53- 


10  19. 
10  42. 


II  03.  I 

II  20.  4 

II  34.6 

II  45.8 

II  53-6 

II  58.4 


12     o.  o 


128 
131 

135 

137 
139 

142 

144 
146 
149, 

151 
153 
156 
158 
160, 
163 

165 

167 

170. 
172 
175 
177 


19= 


180.  o 


Alt. 


0  20.  I 

1  15-4 

2  08.  7 


00.  o 

49-  I 
36.0 
20.5 
02.  7 

42.3 


7  19-3 

7  53-7 

8  25.4 

8  54-4 

9  20.  4 

9  43-5 

10  03.  7 
10  20.  8 
10  34-  9 
10  45-  8 
10  S3-  6 
10  58.  4 


Az. 


131-4 
133-6 
13s- 8 

138.0 
140.  2 

142.4 
144.  7 

147-0 
149-2 

151- 5 
153-8 
156.  2 

158-5 
160.  9 

163-3 

165.6 
168.0 
170.4 
172.8 
175-2 
177.6 


Hour 
Angle. 


h.  m. 


II    0.0  180.  o 
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0    00 


In  North  decimation,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  West. 
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Hour 
Angle. 


h.  m. 


3    20 
10 


3 
3 


2 
1 


00 
50 
40 
30 
30 
10 

00 
50 
40 
30 
20 
10 


1  00 
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20= 


Alt. 


0  20. 

1  12 

2  04 

2  52 

3  39 

4  23 

5  05 

5  44 

6  21 

655 

7  26 

7  55 

8  21 

8  44. 


04 
21 

35 
45 
53 
58 


Az. 


134.0 
136.  I 

138.3 
140-  5 
142.  8 
145.0 
147.  2 

149-5 

151-8 

154-  I 
156.4 

158.7 
161.  o 
163.4 

165-7 
168.  I 

170-5 
172.8 

175-2 
177.6 


21° 


Alt. 


o  17.  2 


07.8 

56- 3 
42.4 
26.  3 
07- 8 
46.8 

23.2 

57-1 
28.  2 

56.6 
22.  2 

44-9 


8  04-6 
8  21.6 

835-3 
8  46.  I 

8  53-8 

8  58- S 


Az. 


136.5 

138.7 
140.9 

143- 1 
145-3 
147-5 
149.8 

152. 1 

154.3 
156.6 
158.9 
161.  2 
163.6 

165.9 
168.  2 
170.  6 
172.9 

175-  3 
177.6 


22° 


Alt. 


o  II.  7 

0  59-7 

1  45.6 

2  29.  2 

3  10-3 

3  49-1 

4  25.2 

4  58.7 

5  29.6 

5  57-8 

6  23.  I 
6  45-6 


05.0 
21.  9 
35-6 
46.  2 

53-9 
58-5 


Az. 


23° 


Alt. 


139.0 
141.  2 

143-4 
145.6 
147-8 
150.0 

152-3 
154-  5 
156.8 

159- 1 
161.  4 

163.7 

166.  o 
168.3 
170.7 

173-0 
175-3 
17 


7-6 


o  03.3 
o  48.8 

I  31-9 

2    12.8 
2    51-2 


27.  I 
00.  4 
31.0 
58.8 

5  24-0 
5  46.3 


05-5 
22.  2 

35-8 
46.3 
53-9 
58.4 


Az. 


141.  6 

143-7 
145-  9 
148.  I 

150-3 

152.  6 
154.8 
157-0 

159-3 
161.  6 
163.8 

166.  I 
168.4 
170.7 
173-0 

175-3 
177.7 


24= 


Alt. 


0  34 

1  15 
I  53 


29 
02 

32 
59 
24 
46 

06 

22 

36 
46 

54 
58 


Az. 


146.  2 
148.4 
150.6 

152.8 
155-0 
157-2 
159-4 
161.  7 
164.  o 

166.  3 
168.6 
170.8 

173- I 
175-4 
177-7 
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h.  m. 
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0    00 


10    o.  o 


180.  o 


o.  o 


180.  o 


8     0.0 


180.  o 


o.  o 


180.  o 


o.  o 


180.  o 


0     00 


In  North  declination,  when  the  star  is  risinR  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 

In  South  declination,  when  the  star  is  rising  or  East  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  South  to  East; 
and  when  the  star  is  setting  or  West  of  the  meridian,  the  tabulated  azimuths  are  reckoned  from  North  to  West. 


o 


^^^ 


.\i^ 


UNIVERSITY  OF  CALIFORNIA  LIBRARY 
BERKELEY 


^ 


Return  to  desk  from  which  borrowed. 
This  book  is  DUE  on  the  last  date  stamped  below. 


ASTRpNDMY   LIBF^ARY 

??5 


ITOV^  0  195^ 


0CT^7  t97(r 

MAR  26  1988 

KES  FEB?- 


MAR  1 4  1989 


LD  21-100m-ll,'49(B7146sl6)476 


YD  26713 


;-29r)20 


UNIVERSITY  OF  CAUFORNIA  LIBRARY 


y 


0 


/ 


U.C.  BERKELEY  LIBRARIES 


CDDblMM4S3 


